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Abstract 

Adults in industrialized countries are less physically fit than their counterparts twenty-five 

years ago. Exergames (encouraging players to be physically active through game play) 

are proposed as one means of encouraging inactive individuals to be active. The Wii 

Fitness Study tracked physical activity by midlife and older women after they were asked 

to play the commercially-produced exergame Wii Fit Plus as part of their overall program 

of physical activity. Thirty participants (ages 40-79) were tracked for three to six months. 

The data was collected and analyzed based on Kathy Charmaz's constructivist grounded 

theory approach. Data collection methods included semi-structured interviews, self-

reported weekly minutes of activity, Wii console data, and previously validated fitness 

tests for aerobic endurance, lower body strength, and standing balance. The interviews 

and fitness tests were conducted at the beginning, mid-point, and conclusion of the 

study. Unlike traditional approaches, the numerical and textual data were compared 

using the constant comparative method of qualitative analysis.  

The frequency of Wii Fit Plus use was determined by the participants. While older and 

more sedentary players used the exergame throughout the study period, younger and 

more active participants preferred vigorous-intensity outdoor activities to indoor monitor-

based play. For participants whose balance was poor earlier in the study, regular use 

of Wii Fit Plus improved their ability to stand one-legged. Wii Fit Plus balance games 

helped women over age fifty-four to determine that many of them could retrain their 

balancing ability. To participants who had been previously sedentary, the moderate-

intensity forms of activity offered by Wii Fit Plus appeared optimal, and success playing 

the game encouraged those participants to continue their positive exercise experience.  

Participants wanted to remain ‘fit for life’, sustaining physical activity in multiple locations 

using diverse individualized approaches. This study has provided both reasons and 

evidence suggesting that exergame designers might usefully exhibit the same level of 

functional creativity as cell phone designers have done. Only then can the exergame 

become a vital part of an overall program of physical activity, equipping many more of us 

with the confidence and competence to become, and to remain, fit for life. 
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1. Introduction 

1.1. Approach to the Problem 

Fitness video games or exergames are proposed as one means of addressing 

the crisis of inactivity among adults living in industrialized countries (Graves, Stratton, 

Ridgers, & Cable, 2008; Berkovsky et al., 2009; Stach, Graham & Yim, 2009; Mueller & 

Bianchi-Berthouze, 2010). For adults who dislike traditional exercise activities, the idea 

of becoming more physically fit while having fun playing games is, at first glance, quite 

appealing. Our Wii Fitness Study1 was designed to study the circumstances under which 

women over forty used the most popular contemporary commercially-produced fitness 

game, Wii Fit Plus. This population was chosen especially because they did not grow up 

with personal computers and game systems. Although older women are among the least 

physically-active demographic groups (Hendry et al., 2010), we wanted to study whether 

they would repeatedly play a moderate-intensity game-based fitness device like Wii Fit 

Plus. 

Video game developers are very often (although not exclusively) young men 

designing games for their peers. Developers are rarely designing console games for 

women in their sixties. The Entertainment Software Association (ESA) reported that the 

average American gamer was 30 years old and that the most popular video game in 

2011 was Call of Duty: Modern Warfare 3 (2012: 2, 9). Although three active titles2 were 

 
1 See Appendix C: the study began with Lorna Boschman as the Principal Investigator. SFU’s 

Research Ethics Board noted that because funding was awarded to her Senior Supervisor 
Dr. Tom Calvert, the study became a collaboration between Boschman and Calvert. Use of ‘I’ 
is confined to statements attributable to Lorna Boschman.  

2 Just Dance 2, Just Dance 3, Zumba Fitness: Join the Party 
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among 2011’s best selling console games, their fast pace may be too aerobically intense 

and/or too violent for some adults over forty (ESA, 2012: 9).  

The Wii Fitness Study was conducted to further develop an understanding of the 

appeal of a popular contemporary exergame and to identify behavioural patterns in how 

women approach physical activity as they age. Games can provide a physically active 

form of entertainment for younger users. Games designed to satisfy the requirements of 

older players could provide similar support for users over forty years of age. By studying 

how women over forty used Wii Fit Plus, the purpose of the research was to determine 

whether the game was appealing enough to be played repeatedly, and to identify 

patterns in how these women embraced physical activity. By studying and interpreting 

the data collected with participants, several recommendations are provided, the purpose 

of which is to inform future active game design and promotion.   

The Wii Fitness Study was conducted by field researcher Lorna Boschman under 

the supervision of Tom Calvert, with the support of co-supervisor Suzanne de Castell 

and committee member Ron Wakkary. The research design was created by Boschman, 

under the supervision of her committee who each contributed both financial and 

intellectual resources to the study. The original working title (and title approved for 

ethical review) was Physical Activity with Digital Companions – How Women over Forty 

Interact with Exergames.  

Exercise fitness games (exergames) have been promoted as an engaging 

approach to overcoming widespread physical inactivity. This research interrogates 

everyday situations in which women over forty use exergames, and how their social 

environment affects exercise adherence and performance. The study is unique because 

data was gathered from an understudied group (women over forty) over a period of time 

(three to six months) using a constructivist grounded theory methodology to analyze a 

mixture of interview and numerical data sources. During the study, thirty participants 

(aged 40-79) worked to overcome barriers to fitness using exergames, and described 

their experiences in semi-structured interviews while tracking their physical practices on 

activity charts.  
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Participants were interviewed and tested at the start, mid-point, and end of the 

study. Each Participant Profile (see Appendix A) contains the following numerical 

readings: performance values in standard fitness tests for aerobic endurance, lower 

body strength, and unilateral (one-legged) balance, and frequency in use of the console-

based Wii Fit Plus video games. Instead of structuring data collection and analysis 

around hypotheses, diverse data sources were combined to co-create a more complete 

profile of each participant. The field researcher’s descriptive summaries of the interviews 

were verified by each participant. These summaries were combined with the numerical 

data and discussed during subsequent interviews in order to provide a more complete 

picture of each participant’s individual performance of physical activities..  

Interview data was transcribed and/or summarized while the study was 

underway. The new round of interview questions with participants was informed by data 

analysis (coding) of their previous contributions. After the data collection was complete, 

the Participant Profiles were treated as thirty individual cases and subjected to the 

grounded theory technique of constant comparison. The constant comparative method 

was used to compare mixed-source data sets with each other and to iteratively develop 

a theory grounded in the data. The analysis was discussed using a thick analysis 

technique. Comparing and combining the mixed-source data and discussing the results 

using thick analysis provided further context to the descriptive participant accounts. 

The field researcher collected a mixture of data types while adhering exclusively 

to a qualitative approach to data analysis. The numerical data were treated as if they 

were qualitative, and subjected to the same rigorous verification process as the interview 

data. While those adhering strictly to the ‘scientific method’ may consider numerical data 

to be objective by definition, I argue that all data, including numerical data based on 

previously validated measures, can be treated subjectively for the purpose of analysis. In 

our study, formal analysis began while collecting the interview, numerical, and self-

reported data; the diverse types were combined into a hybrid form of pragmatic 

constructivism. The approach is pragmatic in the sense that the research problem exists 

in everyday life and the proposed fitness game solution has the potential to deliver 

tremendous public health benefits. The approach is constructivist in that the field 

researcher acknowledges her part in co-creating the data with participants. The 
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constructivist grounded theory approach, informed by the writings of Kathy Charmaz, is 

discussed in more detail in Section 3.1.2. 

A pragmatic approach to analysis was taken: all data is subject to interpretation 

and can be viewed from a variety of standpoints. Interpretation is an iterative process 

that, in this study, involved returning to participants repeatedly for interpretive 

confirmation. The dissertation contains my own interpretations; the Participant Profile 

summaries and raw numerical data are available in Appendix A for those who choose to 

undertake further analysis of the materials. 

1.2. Research Questions 

The Wii Fitness Study gathered data from thirty women over forty who used 

exergames (especially Wii Fit Plus) as part of a self-directed program of physical activity. 

The initial research question was: what are the factors that encourage women over forty 

to adopt exercise fitness games as one component of a program of physical activity? In 

retrospect, the question was framed to support an assumption that women would readily 

adopt fitness games. Some participants used WFP repeatedly, while others tried it once 

or twice and did not choose to repeat the experience. The research question was 

revised to reflect the diversity of responses to the exergame.  

Based on reports from participants recorded during a series of semi-structured 

interviews, the field researcher was able to identify themes that were consistently 

discussed or avoided by participants. As participants shared their strategies to maintain 

or increase the frequency and variety of their physical activities over a lifetime, the initial 

research question became more inclusive of multiple approaches: Were there 

physiological benefits to participants who used Wii Fit Plus? How and why did research 

participants adopt or reject Wii Fit Plus as part of their fitness strategies? How can 

exergames be designed to support participants’ physical activity strategies?  How did 

being part of a group influence women’s approach to exergaming?  

For too many years, the loss of physical ability as one ages has been seen as 

inevitable. By using games that offer the promise of an entertaining approach to physical 

activity and move on to target specific physical fitness-related functions, older adults 
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may be able to ameliorate loss of balancing ability, upper and lower body strength, and 

aerobic endurance through active play. Developing a more detailed understanding of the 

process of transitioning toward and renewing engagement with physical activity (which 

has the potential to improve specific fitness attributes) is at the core of this dissertation. 

1.3. ‘Exergame’ and Other Definitions 

The term ‘Exergame’ is sometimes applied to games that encourage players to 

respond by being physically active or by exercising. A more precise but less compact 

expression might be ‘games with an exertive interface.’ The term ‘exergame’ is used 

very broadly in this document, and includes Information and Communications 

Technology (ICT) devices ranging from traditional gaming consoles to mobile platforms 

to interactive web communities to future games that link Kinect or other devices with 

home computers. An interaction between a computational device and a human is an 

exergame when it encourages the person to engage in activities considered aerobic, or 

designed to encourage more stable balance, strength, agility, or any other form of bodily 

control.  

The Wii Fitness Study focused on one exergame, Wii Fit Plus (WFP). The 

research team (field researcher and fitness trainer) determined that WFP was physically 

safer for study participants than other commercially available exergames. The WFP was 

considered safer because many of the activities are of a moderate intensity that would 

be relatively easy for exercise novices to master. As well, participants are not required to 

kneel on the floor, a physical challenge for some women who have had knee 

replacement surgery. Wii Fit Plus tracks data and records it on the Wii console. The data 

is available to anyone who is a registered user of the WFP game. The following data is 

recorded in the database: weight, Body Mass Index (BMI), duration of WFP sessions, 

and games played most frequently.  

Mueller et al. introduced a framework for evaluating exertion games that takes 

into account three principles: “exertion, sociality and engagement” (2009:143). In my 

proposed definition of an exergame, I have addressed only the first factor, exertion. 

Participants in the Wii Fitness Study may have been initially attracted to the study by the 
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promise of ‘fun’ and ‘engagement’ playing games, but it was soon apparent that some 

enjoyed Wii Fit Plus more than others. There are really two sides to the equation: 

individual preference and game design. The game’s design may encourage someone to 

run, jump and kick, but if the player dislikes running or has knee pain, they will not have 

“fun’ or be ‘engaged’ while playing it. Many games in WFP are organized around short 

mini-games that provide a score based on one’s relative performance. For two 

participants in the study, the idea of competition was objectionable, and they preferred a 

cooperative orientation in game play. Sociality (playing with co-present others) was an 

attractive feature for many participants in the study, but a few stated specifically that they 

preferred to be physically active without an audience. If a definition contains too many 

detailed requirements, too many exceptions to the definition are created.   

Further definitions are provided by a leading Canadian team of exercise 

physiologists. Warburton, Nicol and Bredin define “Physical activity” as: “All leisure and 

non-leisure body movements resulting in an increased energy output from the resting 

condition”, while defining “Physical fitness” as: “A physiological state of well-being that 

allows one to meet the demands of daily living or that provides the basis for sports 

performance, or both” (2006a: 809). When Wii Fitness Study participants were formally 

asked during an interview if they wished to remain “fit for life”, the meaning of the phrase 

was interpreted as being able to meet the demands of daily living, rather than having the 

ability to excel in competitive sports or to perform formal fitness tests.  

1.4. The Crisis of Inactivity 

Despite well-publicized public health campaigns extolling the benefits of regular 

exercise, fewer than half of all adults living in industrialized countries are active enough 

to meet their nation’s minimum fitness guidelines (Warburton, Katzmarzyk, Rhodes & 

Shephard, 2007). Canadian adults are less fit today than their counterparts were twenty-

five years ago (Shields et al, 2010). For women, the most frequently cited barriers to 

fitness are a lack of time (due to work and caregiver obligations), a lack of resources (for 

gym membership or fitness supplies), and a shortage of companions (co-exercisers) with 

whom to enjoy physical activities (McElroy, 2002).  
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Medical researchers have demonstrated that physical activity is associated with 

beneficial effects on human health. People who are physically active are less likely to 

develop chronic health conditions like diabetes or cardiovascular disease (Field, 

Barnoya & Colditz, 2004; Weinstein et al., 2004; Wessel et al., 2004; Williams & 

Williams, 2005). If such conditions are present, their mitigating effects could be lessened 

with regular exercise. Exercise can help to elevate one’s mood, and has been shown to 

alleviate depression (Warburton, Nicol & Bredin, 2006a).  

Some researchers argue that exergames and mobile fitness applications provide 

a pleasurable contemporary alternative to traditional fitness activities (Consolvo et al., 

2008; Graves, Stratton, Ridgers, & Cable, 2008; Berkovsky et al., 2009; Stach, Graham 

& Yim, 2009; Mueller & Bianchi-Berthouze, 2010). Exergames have been studied for a 

relatively short period of time, and self-directed exergaming use by women over forty 

has not been studied. Researchers tend to design exergaming studies with a set 

minimum workout time. For example, Nitz et al. asked participants to use Wii Fit (an 

earlier iteration of WFP) for two 30 minute sessions per week (2009). The Wii Fitness 

Study, conducted between February and December 2011, was designed to examine 

how women over forty used WFP as part of their overall program of physical activity; the 

length and intensity of each workout was self-determined by participants. The external 

pressure to participate was minimized by stating that participants could use WFP as 

frequently or infrequently as they chose. Since participants were free to regulate their 

own WFP use over the length of the study, they chose a level of activity they determined 

themselves. Women in the study were free to choose the length of their home-based 

WFP sessions, while those who attended the study site were allocated 30-45 minutes 

per session, depending on the requirements of their co-exercisers. Earlier in the study, 

there were more women who used the study site WFP stations, while later in the study, 

most participants were using home-based systems.  

1.5. Purpose and Structure of the Dissertation 

The purpose of this dissertation is to understand the process of becoming more 

physically active across the life span and the role that exergames can play in that course 

of action. While other studies examining the use of Wii Fit Plus have tended to either 
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measure relative METs (energy expenditure) or study specific therapeutic applications 

(i.e. treatment for poor balancing ability), this study is unique in that it focuses on the 

factors involved in adoption or rejection of the game within the context of participants’ 

overall program of physical activity. According to Nintendo senior managing director 

Shigeru Miyamoto, Wii Fit Plus is a game that helps people to become more aware of 

their bodies (Iwata & Miyamoto, 2010). However, by studying exergame-players 

systematically, games associated with physical benefits can be identified, along with the 

features that contribute to repeated gameplay.     

The scope of the study is multidisciplinary, and ideally encompasses numerous 

bodies of literature. To limit the scope of this document, discussions in the Related 

Literature (Chapter 2) are limited to those relevant to the study results. A full discussion 

of the approach to data collection and interpretation comprises the Research Methods 

(Chapter 3). Developing Results through Comparing and Categorizing (Chapter 4) 

contains comparisons based on age groupings, the five major themes, and frequency of 

Wii Fit use. In Discussing the Results, Research Questions, and Literature in the 

Field (Chapter 5), the study results are interpreted in the context of literature in the field 

in order to address the research questions and to present specific findings and 

exergame design and marketing suggestions. In the Conclusion (Chapter  6), a theory 

about the process of remaining physically active while aging and implications for future 

exergame design is presented.  

Appendix A is comprised of the thirty Participant Profiles, each containing 

interview summaries, fitness testing results, and Wii console data logs of their playing 

times and gaming preferences. Appendix B contains documents used during the 

analysis process. The section begins with Participant Maps (thirty one-page summaries 

of each participant’s approach to physical activity). Copies of Tables referred to in the 

Results chapter are also included in Appendix B. Appendix C contains study 

documentation such as the consent forms for individual participants and ethical approval 

forms.  
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2. Related Literature  

In the first three sections of this chapter, reports analyzing the importance of 

physical activity are briefly discussed. Research findings about adults exercising less 

and weighing more are sometimes framed as the ‘crisis of inactivity’ or the ‘war on 

obesity’. The human rights minefield that correlates fatness with a death sentence is 

referenced, followed by a discussion of the research indicating the numerous health 

benefits of physical activity. The focus of this dissertation is on research that encourages 

physical activity and wellbeing, without undue emphasis on weight loss that further 

stigmatizes and discriminates against larger individuals. The bias against individuals 

who, based on their BMI measurements, are labelled ‘overweight’ or ‘obese’ is 

widespread, and affects social, emotional, and financial status (Puhl & Brownell, 2006).   

In the latter sections of the Literature chapter, potential exergame designs and 

user requirements for midlife and older women are discussed. In the last few years, 

there have been numerous studies that measured the MET (Metabolic Equivalent of 

Task) or energy expenditure values of Wii games. They studied active Wii Sports games 

with seniors and used Wii Fit Plus in therapeutic treatment programs to treat depression, 

cardiovascular disease, and especially, challenges to standing balance. 

Women in the Wii Fitness study stated that they aspire to be fit for life and to 

retain the ability to perform daily activities with ease, but perceive barriers undermining 

that intention. Some women overcome the barriers, while others are only partially 

successful in sustaining a self-defined level of physical activity. The literature review 

shifts to a discussion of the perceived barriers that hold some women back from regular 

physical activity. Sometimes a barrier (i.e., loss of balance) can also provide an incentive 

to engage in specific forms of physical activity. One of the findings of the Wii Fitness 

Study was that women over the age of 54 who played WFP regularly improved their 

ability to stand one-legged. To understand the process of balance loss and retraining, 

the age-related loss of strength and somatosensation (how sensory information is 
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interpreted by central and nervous systems) are discussed in relation to a weakening 

balancing ability.  

2.1. The Benefits of Physical Activity  

2.1.1. Countering inactivity: Health benefits of physical activity 

In 2010, a Statistics Canada team released a national study measuring 

components of fitness among Canadian adults aged 20-69 (Shields et al., 2010). Results 

from the 2007-2009 national survey were compared with those from 1981. In addition to 

giving an interview to the research team, participants visited a mobile testing site and 

performed tests measuring activities such as aerobic fitness, grip strength, and partial 

curl-ups, as well as BMI, waist circumference, and skinfold tests (Shields et al., 2010). 

Respondents were asked if they took any medication or had serious illnesses, and were 

required to complete the Physical Activity Readiness Questionnaire (PAR-Q) (Shields et 

al., 2010). The study concluded that Canadian adults were less physically fit than they 

were in the 1981 Statistics Canada study, based on results from standard testing 

measures (Shields et al., 2010).  

The Statistics Canada team used standard tests to measure physical fitness, and 

concluded that while the ability to perform those tests declined with age, the weight of 

participants increased. The Wii Fitness study used similar and previously validated tests 

to measure the fitness levels of participants. While the Statistics Canada data is 

presented using objective fitness measurements, other researchers are quick to promote 

a ‘cause and effect’ relationship between reduced physical activity and weight gain. For 

example, computer scientists Campbell, Ngo and Fogarty write “The global obesity 

epidemic has prompted our community to explore…designs that encourage physical 

activity” (2008: 249) The logic of this perspective – studies have found correlations 

between obesity (identified by measuring BMI, waist circumference and skinfolds) and 

chronic illness or life-threatening conditions. People weigh more because they are 

consuming more calories than they are burning through physical activity. Physically 

active people are not overweight or obese. When individuals within our community weigh 

more, the collective health of our society declines. Responsible health care providers 
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must do whatever they can to encourage the overweight and obese to diet or to modify 

their eating habits because otherwise, the health system will become bankrupt because 

all these obese people will be chronically ill. In fact, one of the critiques of using BMI 

exclusively to assess health is that people who are very fit (i.e. elite athletes) often fall 

into the ‘overweight’ category because they are very muscular.  

Among exercise and sports psychologists, the question is still a matter of some 

debate. An essay in the British journal The Psychologist asked two researchers with 

differing views to discuss whether physical activity is the key to addressing obesity 

(Biddle & Dovey, 2009). Dovey points to studies showing that drug treatments are more 

effective than physical activity in contributing to weight loss, while conceding that 

increased physical activity will help those who have lost weight to successfully maintain 

the lower weight. Dovey argues that psychological factors are the largest contributors to 

the original weight gain. On the other hand, Biddle argues that food consumption has not 

increased overall; instead, young people and adults have become less physically active 

during their leisure time. Dovey states that physical activity programs can prevent future 

generations from becoming overweight or obese, but wonders whether such an 

intervention will help those who are currently obese. He argues that if the success of a 

physical activity program is dependent on the “participant’s confidence”, then “the 

comorbidities of obesity (e.g. poor self-esteem, poor perceived quality of life, depression 

etc.)” could undermine attempts at physical fitness (Biddle & Dovey, 2009: 33).  

Debates about the ‘War on Obesity’ extend far beyond the exercise psychology 

community. O’Hara and Gregg argue that obesity is presented by the media as a “cause 

of disease and death”, driving public policy to declare a war on obesity (2012: 33). 

Policies of the World Health Organization (WHO), and Australia, Canada, New Zealand, 

the United Kingdom, as well as the United States have developed public health policies 

that encourage physical activity and promote eating habits to combat obesity (O’Hara & 

Gregg, 2012: 34). The authors frame their objections to systemic discrimination against 

fat people as a human rights case for loss of dignity, rights and freedoms. While public 

health policies claim to benefit society by encouraging individuals who are overweight or 

obese to become slimmer, “they do not make any reference to the potential harms that 

might arise from their focus on body weight” (O’Hara & Gregg, 2012: 41).  
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Rather than promoting a ‘war on obesity’, the intention of undertaking the Wii 

Fitness Study was to investigate whether Wii Fit Plus would be readily adopted as part of 

an overall program of physical activity. The field researcher and fitness trainers were 

quick to assure participants that this was not a study about weight loss. Women of all 

sizes were accepted into the study, with a range from ‘underweight’ to ‘obese’. While 

participants’ weight was recorded on the Wii console, and their BMI was calculated by 

the Wii database, they were advised to avoid weighing themselves daily. Our intention 

was to shift the emphasis away from achieving weight loss because that strategy could 

undermine participants’ intention to engage in physical activity. Jakicic and Otto note that 

over 60 minutes moderate activity daily over a substantial period of time are required to 

lose weight, and many overweight or obese individuals are not prepared to make that 

commitment (2006). While Dovey argued that the negative psychological factors 

associated with obesity could undermine one’s intention to exercise, he neglects 

consideration of the health benefits of regular exercise enjoyed by larger people who are 

not undermined by constant references to their weight. The Canadian Physical Activity 

Guidelines suggest a minimum of 150 minutes of moderate to vigorous aerobic activity 

weekly (Canadian Society for Exercise Physiology, 2011).  

A review of previous studies, published in the Canadian Medical Association 

Journal, concludes that “there is irrefutable evidence of the effectiveness of regular 

physical activity in the primary and secondary prevention of several chronic diseases 

(e.g. cardiovascular disease, diabetes, cancer, hypertension, obesity, depression and 

osteoporosis) and premature death” (Warburton, Nicol & Bredin, 2006a: 801). While the 

studies showed that the more physically active a person is, the less chance they have of 

premature death, the greatest improvement in health status was among those who had 

previously been inactive (Warburton, Nicol & Bredin, 2006a). As the authors note, for the 

elderly, musculoskeletal fitness is a key element in living independently and avoiding 

premature disability.  

2.1.2. Barriers to fitness & age-related loss of ability 

In the previous section, the beneficial effects of physical activity were briefly 

discussed, after establishing that Canadian adults are not as physically active as they 

were twenty-five years before. While the literature surrounding this assertion is 
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substantial, the purpose here is to provide an overview of relevant literature within this 

chapter. In this section, common barriers to physical activity among midlife and senior 

women are discussed, as well as age-related loss of strength and balance among this 

group.  

Approaches to counselling women to become more physically active vary. 

Hendry et al. (2010) studied twenty women from the U.S. South who were between the 

ages of 45 and 60 to learn more about how they perceived barriers to fitness. The 

authors pointed to studies that established the positive benefits of exercise on physical 

and psychological health, but noted that “older women have the lowest rates of physical 

activity of any demographic group” (Hendry et al., 2010: 51). Women participated in 

semi-structured interviews in their doctor’s office with the research team and discussed 

the role of physical activity in their lives. The interviews were transcribed, coded, and 

compared using the constant comparative method; 39 facilitators and 46 barriers to 

physical activity were identified (Hendry et al., 2010: 53). Findings revealed the 

complexity of the problem because what was shown as a barrier for one woman 

facilitated physical activity for another. Hendry et al. advised that counsellors working 

with this population consider how each woman views physical fitness before giving 

advice. It is not simply a question of presenting a logical argument in favour of physical 

activity to help alleviate psychological distress – some women will need time to reconcile 

and revise their own ideas about exercise before they are ready to commit to a program 

of physical activity (Hendry et al., 2010).  

In a comprehensive review of the social factors that inhibit physical activity, 

McElroy discussed the importance of community-supported fitness activities (2002). She 

argued that individuals will increasingly engage in physical activity if they are reliant not 

only on their own initiative, but are also supported in their intentions by their community. 

She noted that the most common barriers to fitness mentioned by women are a lack of 

time, resources, and companions (McElroy, 2002).  

An Australian team studied 316 healthy women (aged 20-80) and found that as 

women in their study aged, changes in their strength and somatosensation contributed 

to poorer balancing ability (Low Choy, Brauer & Nitz, 2007). The intention of their 

research was to inform health-intervention strategies, so that age-related declines in 
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balance and mobility could be addressed before they affect older women’s quality of life. 

Their study indicated that a combination of factors affected aging women’s decreased  

balancing ability. One factor was women’s increased inability to replicate a weight 

bearing standing position by their mid-50’s. This factor, combined with loss of vision, 

weaker strength in the hips and legs, and decreased somatosensation could lead to the 

increased balancing problems reported by women in their 60’s, which in turn, could lead 

to later falls. Based on the findings of their study, the authors suggest that community 

interventions encourage all forms of physical activity but include consideration for “the 

capacity of each activity to target the mediolateral hip muscles if maximal benefit of the 

physical activity is to be gained” (Low Choy, Brauer & Nitz, 2007:191). In addition to 

aerobic activities like walking, community interventions could target specific hip and leg 

muscles so that balancing problems can be addressed.  

Beauchamp et al. take issue with a growing body of evidence suggesting that 

older adults “prefer to exercise alone with some instruction rather than within group or 

class-based settings” (2007: 200). This finding seemed to contradict the results of other 

studies suggesting that when individuals are active with a group for which they feel 

commitment, “they feel more intrinsically motivated to perform the given behaviors in the 

future” (Beauchamp et al., 2007: 201). Their study looked at 947 adults and found that, 

rather than preferring solo exercise, the participants wanted to attend groups with adults 

close to their own age, not with those who were too much younger or older (Beauchamp 

et al., 2007). Those who exercised with a group tended to adhere to their intention to be 

physically active on a regular basis. Beauchamp et al. suggest that future researchers 

explore the many variations on exercising alone or with a group. For example, someone 

can be exercising alone at the gym surrounded by people, or at home completely alone 

(2007). Or, as was the case in the Wii Fitness Study, participants may follow individual 

self-selected programs in a social setting. Sometimes the Wii Fitness group was 

comprised of strangers, emphasizing the solitary aspect of exercise performance. At 

other times, the group was comprised of closer social companions, emphasizing the 

feeling of belonging. Exergaming systems have the capacity to assist those who 

exercise at home alone while also supporting those who prefer to exercise in larger 

groups. This type of flexibility, along with the entertainment value of the gaming 

experience, are the foundational arguments in support of exergaming. 
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2.1.3. Strategies supporting physical activity for midlife women  

Cox et al. conducted a study with previously sedentary women (aged 40-65 

years) to determine whether a home-based or fitness center-based program was more 

effective in terms of exercise adherence and intensity (2003). The authors argued that 

while home-based programs are effective for those who wish to exercise alone, 

researchers had not yet established whether a six-month introduction to an exercise 

program would enhance the effectiveness of subsequent home-based practice. They 

also wanted to examine whether an emphasis on moderate or vigorous intensity 

exercise would be more effective in terms of long-term adherence. After selecting 

volunteers who fit the study criteria, participants were randomly assigned to one of four 

groups: either to center-based moderate or vigorous exercise groups or to the home-

based moderate or vigorous exercise groups. While the center-based groups had six 

months of instruction before continuing their program at home, the home-based group 

had video and written instructions, along with telephone support throughout the study 

(Cox et al., 2003). After 18 months, adherence levels among the 30-33 participants in 

each group varied greatly: all of the women who had a six-month center-based 

introduction to a moderate intensity program of activity remained in the study (Cox et al., 

2003). Twelve from each of the other groups had left the study after 18 months (Cox et 

al., 2003). The most common reasons for leaving were illness, injury, and a lack of time 

(Cox et al., 2003). While the research team included elements like individualized 

programs for center and home-based participants, they concede that it was easier to 

customize programs and give more individual attention to participants who attended the 

center more frequently (Cox et al., 2003).  

As Segar, Eccles, and Richardson attest, women over fifty are one of the most 

sedentary groups in the U.S. (2008). Their longitudinal study of 156 healthy women 

(aged 40-60) compared a participant’s stated goals with her exercise adherence over 

time. They found that women with weight loss or health benefit goals were significantly 

less active than those whose goals were motivated by a desire to reduce stress or to 

experience more general wellbeing (Segar, Eccles & Richardson, 2008). The authors 

argue that weight loss or health status goals are often externally imposed (extrinsic) 

goals and are not perceived as being a result of self-regulation or self-determination. As 

a result of these findings, the authors assert that undue emphasis on weight loss goals 
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may actually undermine attempts by healthy midlife women to be more physically active 

(Segar, Eccles & Richardson, 2008). On the other hand, planning is required to 

overcome common barriers to participation in physical activity (i.e., scheduling around 

caregiving or work duties). Taking time for oneself during leisure hours and learning to 

enjoy physical activity are intrinsic goals. Maintaining weight loss, reducing stress, and 

enhancing wellbeing seem to be goals that provide a more effective route to sustaining 

physical activity over a lifetime (Segar, Eccles & Richardson, 2008).  

Poole conducted a qualitative study based on in-depth interviews with female 

fitness instructors (aged 52-73) whose specialty was working with women over 50 years 

of age (Poole, 2001). The text provided further insight into the reasons why women 

remained active through attending organized fitness groups. Her study analyzed how 

being physically active affects women’s self-identity. Is being physically active a way to 

counter the social pressure associated with aging or are women using “fitness programs 

as a means of constructing intimacy, a sense of community, and satisfaction in 

interpersonal relations” (Poole, 2001: 300)? The trainers reported that within groups, 

there was a “sense of fun, belonging, and activity” but acknowledged that they were 

“gratified (as were the participants in their classes) when their bodies conformed to 

societal ideals of size and shape” (Poole, 2001: 311).  

2.1.4. Strategies supporting physical activity for older people 

Physical activity can take a variety of forms, including strength-training. Seguin et 

al. surveyed 557 women who were participants in the U.S. community-based 

StrongWomen Project (2010). Survey respondents were divided into the ‘adherers’ – 

older women (and a few older men in co-ed programs) who had engaged in strength 

training twice weekly for over four months – and those who had not (Seguin et al., 2010). 

There were 415 adherers (mean age 63) and 112 non-adherers (mean age 59) (Seguin 

et al., 2010).  Among adherers, 56% continued working in a class or group setting, while 

44% preferred to work at home on their own (Seguin et al., 2010). Those who perceived 

themselves to be healthier and who had less frequent activity-limiting pain were most 

likely to continue with strength-training twice weekly for more than four months, or to be 

counted as adherers (Seguin et al., 2010). The StrongWomen Project also focused on 

developing leadership within the local fitness community, and found that trainers 
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modeled behaviour for women attending their classes, and that more experienced 

trainers had groups with greater adherence to the fitness program (Seguin et al., 2010).  

Litt, Kleppinger and Judge note that resistance (strength) training is associated 

with increasing bone density in older women, and that risk factors for falls can be 

ameliorated by working on “postural mobility and agility”, “functional fitness”, and 

“physical strength” (2002: 84). Their study looked at “whether exercise would slow the 

progress of osteoporosis” and was comprised of 189 women who were taking estrogen 

replacement therapy (Litt, Kleppinger & Judge, 2002: 86). The authors wanted to test 

common factors that can positively affect exercise adherence – “readiness to change, 

self-efficacy, and social support” specifically related to exercise (Litt, Kleppinger & 

Judge, 2002: 86). They found that those with greater self-efficacy (belief in their ability to 

carry out the exercise program) were able to continue with the exercise program in the 

longer term. Regardless of the social support or self-efficacy at the beginning of the 

study, if the women had social support while they were involved in the exercise program, 

they were much more likely to stick with it (Litt, Kleppinger & Judge, 2002). However, the 

authors note that many of their participants were white, were not obese, and were 

already exercising before the study began (Litt, Kleppinger & Judge, 2002). While the 

participants were given individualized attention during the study, the authors 

acknowledge that this level of support may not be financially feasible outside a research 

setting (Litt, Kleppinger & Judge, 2002).  

Mathews et al. conducted a study with older adults from a number of ethnic and 

cultural communities to learn how they perceived barriers and facilitators of physical 

activity (2010). Focus groups were organized around the theme of brain health. 

Qualitative data from respondents was analyzed using qualitative analysis software 

Atlas.ti, and the constant comparison method was used to compare themes within and 

across the focus groups (Mathews et al., 2010). The quantitative data was analyzed 

using statistical analysis software (Mathews et al., 2010). Although many research 

studies are conducted with financially secure well-educated adults, half the participants 

in this study earned less than $20,000 per year (Mathews et al., 2010: 128). American 

Indians in the study were from a rural community and valued traditional outdoor 

activities. They stated that built environments like fitness centers were a barrier to 

activity, and so wanted to find more suitable walking routes in their own communities 
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(Mathews et al., 2010). Lower income African Americans noted that lack of financial 

resources was a barrier to participation in fitness facilities and in purchasing fitness 

equipment (Mathews et al., 2010). Multiple groups mentioned health problems and fear 

of falling as barriers to fitness; the authors suggested that physical activity promotions 

address fears about being too old and promote the safety of exercise programs 

designed for older participants (Mathews et al., 2010).  

Hughes et al. reported on a 2003 U.S. national competition to determine best 

practices in fitness training programs aimed at older adults (Hughes et al., 2009). The 

544 participants were 50 years or older, and were not already participating in a regular 

exercise program (Hughes et al., 2009). The control group members were encouraged 

to join any group at a fitness center, while the intervention program “provided flexibility 

activities, low-impact aerobic exercise, and resistance training for 60 minutes 3 times per 

week over the 10 months for which each participant was observed” (Hughes et al., 2009: 

364). Unlike some studies that exclude obese participants, in this study “72% were 

overweight or obese, and 75% reported having at least 1 chronic medical condition” 

(Hughes et al., 2009: 366). At the end of the 10-month study period, the intervention 

group performed the exercises with more efficacy, and were better able to sustain their 

program of activity than the control group who were left to choose classes on their own 

(Hughes et al., 2009).  

To summarize the findings of the studies cited in this section, strong evidence 

suggests that regular physical activity including low impact aerobic movement, 

resistance (strength) training for the upper and lower body, and stretching for flexibility 

provides benefits to midlife and older women. The quality of women’s lives would likely 

improve, and their chances of falling or losing mobility would be lower if they were 

regularly physically active. Unfortunately, older women are among the least active 

groups in the general population. Women suggest that lack of time, pain from chronic 

conditions, and fear of falling are some of the barriers preventing them from being more 

physically active. Fitness groups tend to succeed when they are organized to 

accommodate the specific fitness needs of midlife women or senior women. When the 

fitness group provides support and a feeling of solidarity, women are more likely to 

continue to attend the group. However, some women prefer to exercise alone because 
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they are better able to regulate their time and do not have to rely on the schedules of 

others to be active.  

Unfortunately, many women (up to 50%) start into exercise programs but then 

drop out because of perceived barriers. Regardless of whether one is active in a center 

with others or at home alone, when the goal to be active is self-selected, a woman is 

more likely to be remain active. When the goal to be active is imposed by others, women 

are less likely to continue at the suggested level of physical activity over the long-term. If 

a woman sees herself as someone who can perform the exercise program successfully 

(often called self-efficacy), she is more likely to continue. She is also more likely to 

continue if she is working with an experienced trainer, and if others in the exercise group 

are supportive of each other’s fitness goals.  

The next section of the Related Literature chapter begins with a discussion of the 

properties of exergames that help to support the intentions of both sedentary and active 

people to become more physically fit. The health benefits of using exergames are 

examined, and perspectives of HCI researchers who analyse devices supporting 

behavioural change are discussed. Older people have a different relationship to gaming 

than those who have been using videogames since they were children, and several 

research teams looked at how the elderly use active games. Finally, the section 

concludes with a brief discussion of the physiological and social benefits and limitations 

associated with active Wii games, especially Wii Fit Plus.  

2.2. Using Exergames as a Form of Physical Activity  

2.2.1. Designing for physically active users 

Today, there are videogame systems like Wii Fit Plus and EA Sports Active that 

support physically active game play, and mobile applications on cell phones and iPods 

that track running or walking speeds. Five years ago, designers and computer scientists 

were trying to imagine the next generation of devices, and were creating prototypes 

informed by requirements derived from the sports and exercise literature. Yim and 

Graham cite Dance Dance Revolution and Wii Sports as examples of commercially 

available exergames at the time they created their own prototype (2007). While authors 
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acknowledge that some people prefer not to join groups, their approach to exergame 

design promoted group formation to support previously sedentary players and suggested 

that designers remove features that serve as barriers to group formation (Yim & 

Graham, 2007). They also argued that the exergaming system should acknowledge that 

novices may feel low-self efficacy about exercising. To counter the poor self-image of 

novices, the exergame design should include a supportive playing environment and 

achievable short-term goals (i.e., provide easy ways to score points initially, and add 

increasingly more difficult challenges later) (Yim & Graham, 2007).  

Pointing to the social interaction inherent in traditional team sports, Mueller et al. 

also suggest that exertive games be designed to facilitate social as well as physical 

exchange between players (2009). The authors state that the key components of their 

theoretical framework Exertion Interactions over a Distance are: “exertion, sociality and 

engagement” (2009: 3). In their model, these concepts are combined to create ‘meaning’ 

– something that is activated while playing the game (2009: 3). By experiencing 

kinaesthetic feedback, the game can become more ‘believable’ for players (Mueller et 

al., 2009). For example, if a bicycle is connected to a videogame, then the game will be 

more ‘believable’ if pedaling becomes harder when climbing a virtual hill (Mueller et al., 

2009).  

According to the model proposed by Mueller et al., ‘meaning’ is further enhanced 

by sociality – verbal and non-verbal exchange between players (2009). Game design 

can promote social exchange, but players need to have a reason to communicate. The 

authors suggest that physical exhaustion follows intense exertion, and propose 

discussion of one’s physical response as a basis for dialogue between players, similar to 

in-game banter in traditional sports (2009). The third element of their model is 

engagement, which they state is built on the foundation of meaningful play. If the game 

is more meaningful and more exertion is required, then players will be more engaged. 

However, if exertion is too difficult, players may become disengaged (Mueller et al., 

2009).  

In the earlier overview of exercise groups or programs designated for midlife or 

older women, intensity of the exercise experience is generally lower than the vigorous 

sports challenges envisioned by Mueller et al. Yet some form of exertion is necessary for 
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their exergame to support players’ intentions to be physically active. In terms of 

engagement, sociality seems especially important for those who prefer to exercise with a 

group. Unless a player is engaged, the chances that she will return to play the exergame 

again are slim. Returning to play the exergame again is a key point – people must keep 

returning to repeat some form of physical activity if they want to stay fit. One ‘dose’ of 

exercise per month is not enough if one’s goal is to remain fit for life. 

Warburton et al. compared two groups of college-aged men – one group used a 

standard stationary bicycle to exercise in a fitness class, while the other group used a 

stationary bicycle with a video game attached during their classes (2007). The 14 male 

participants (aged 18-25) had been relatively inactive before being assigned to one of 

the two groups who attended stationary cycling classes. This research was the first to 

demonstrate that cycling with a video game interface improved health fitness more than 

using a traditional system, when the user has the freedom to choose whether to attend 

the classes or not (Warburton et al., 2007). The research team noted that users of the 

video game-enhanced cycling system were almost twice as likely to attend their 

sessions, and thus, were able to derive increased health benefits because they worked 

out more frequently (Warburton et al., 2007).  

The research design for Warburton et al.’s video game cycling study noted 

whether participants returned to use the equipment when given the opportunity (2007). 

Often, health-related studies will set a minimum threshold – if the participant fails to 

attend a certain number of sessions, they are deemed to have dropped out of the study. 

A research design that considers exercise attendance, whether high or low, more closely 

resembles real word conditions, a situation where people have a choice about whether 

to be physically active in their leisure time or not.  

In his recent master’s thesis, Novak conducted a pilot study with 17 adults over 

the age of 65 to learn more about their responses to exergames (2010). The focus group 

discussions revealed that participants were drawn to competitive and social aspects of 

games, but were worried about the technical set-up and learning to play the games 

effectively (Novak, 2010). IJsselsteijn et al. argued that while they may play digital 

games less often than youth, seniors would be more likely to purchase video games 

whose content was appropriate to their age group (2007). The authors suggest that 
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visual and audio features in games could be adjusted to accommodate age-related 

changes in perception (IJsselsteijn et al., 2007). They note that “perceived self-efficacy 

can be increased through accessible design and thoughtfully integrated feedback” within 

the game (IJsselsteijn et al., 2007: 20).  

A lack of experience playing digital games and mobility-related health limitations 

can be overcome to some extent if a system is designed with specific accommodations 

in mind. Gerling, Schild, and Masuch created a prototype system for the frail elderly 

using the Wii Balance Board as an input device (2010). Their design criteria consisted of 

four main themes: 1. Players should be able to interact with the system while standing, 

or while seated in a wheelchair or scooter. 2. Sudden movements or leaning far 

backward should be avoided because elderly players may not move as quickly or with as 

much balance as youth. 3. Players should be able to adjust the difficulty and speed of 

the games. 4. Novice players would feel more comfortable beginning the game with 

simple interactions. Game feedback that is appropriate and constructive would help 

novices to feel more comfortable using the technology (Gerling, Schild & Masuch, 2010).  

Unlike smaller user studies evaluating prototype gaming systems, the fitness 

studies discussed earlier involved a large number of participants. Klasnja, Consolvo and 

Pratt discussed the HCI researcher’s problem in evaluating the effects of technological 

approaches to behavioural change: one may be testing a product that is soon to become 

commercially available, and so, waiting to see if the change in behaviour lasts a year or 

two is not feasible (2011). Instead of evaluating the long-term effects of these devices, 

the authors argue for narrowing the focus to evaluating the system’s “specific behavior-

change intervention strategies” and to revealing an in-depth understanding of the 

participants’ experiences while using the technology (Klasnja, Consolvo & Pratt, 2011: 

3063). By adopting this approach, HCI researchers can easily compare different 

iterations of the same prototype by tracking the response of users, and by assessing the 

degree to which behaviour change associated with each version (Klasnja, Consolvo & 

Pratt, 2011). 

A study of 40 post-menopausal women used a focus group structure to learn 

more about the attitudes of older women to interactive dancing games (Inzitari et al., 

2009). The women tried a video game that encouraged players to dance, and opined on 
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the perceived benefits and limitations of such a system. While the women had fun and 

thought that the dancing game might be a useful form of physical activity, they worried 

about the cost of the system, learning to use new technological systems, and the 

technical barriers associated with setting them up (Inzitari et al., 2009).  

A small study of 11 older women (mean age 73.5 years) examined the use of Wii 

Sports by the group using a mixed methods approach to research (Wollersheim et al., 

2010). Participants wore accelerometers to track both their baseline movements and 

their movements while using Wii Sports during the twice-weekly sessions in a six week 

program (Wollersheim et al., 2010). The participants did exhibit more movement while 

playing at the end of the study than the start, but their overall energy expenditure did not 

increase significantly (Wollersheim et al., 2010). Participants did report “an improved 

sense of physical, social and psychological wellbeing” (Wollersheim et al., 2010: 85).    

Rosenberg et al. conducted a study with 19 older (ages 63-94) adults to 

determine whether a Wii Sports intervention could help to alleviate subsyndromal 

depression, which is much more common than major depression in older adults (2010). 

During the 12-week pilot study, the participants were introduced to Wii Sports and 

played for 35 minutes, three times per week (Rosenberg et al., 2010). While there was 

no improvement to physical health, the authors noted a significant improvement in 

depressive symptoms and cognitive factors (Rosenberg et al., 2010).  

2.2.2. Measuring the effectiveness of Wii Fit (Plus) 

According to VGChartz, an online tracker of video game sales, the Wii Fit Plus 

game sold 20.45 million units world-wide up to May 5, 2012; the earlier Wii Fit sold 22.71 

million units before the newer version replaced it (VGChartz, 2012). VGChartz report 

that Wii Sports Resort sold 29.66 million units world-wide; Zumba Fitness, 5.37 million; 

EA Sports Active, 3.79 million; My Fitness Coach, 2.27 million; and Wii Sports (usually 

bundled with the Wii console), 78.92 million (VGChartz, 2012).  

In the past few years, researchers have established the MET or exercise 

intensity values associated with exergames. The MET system uses a calculation to 

determine the amount of aerobic energy expended to perform a physical activity. 

Warburton, Nicol, and Bredin describe the MET calculation in this way: “METs = 
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metabolic equivalents. 1 MET = 3.5 mL oxygen per kilogram per minute, or 1 kcal [4.2 

kJ] per hour)” (2006: 965). While walking slowly may have an MET value of 2.5, a very 

quick walking pace would have an MET value of 8 (Warburton, Nicol & Bredin, 2006: 

965). Researchers have published accounts of the therapeutic uses for active Wii 

console games, especially the use of WFP to retrain balancing skills. However, 

published accounts have failed to examine how women incorporate exergames into an 

overall program of physical activity and have not tracked how women over forty utilize 

exergames when allowed a self-selected level of participation.  

Research teams have assessed the effectiveness of Wii Fit and Wii Fit Plus as 

exercise devices by measuring the MET energy expended by users. Graves et al. 

examined the energy expenditure for three groups (adolescents, young adults, and older 

adults) that resulted from playing sedentary video games, Wii Fit games, and walking on 

a treadmill (2010). When participants were playing Wii Fit, they used up more energy 

than sedentary gaming, but less than walking on the treadmill (Graves et al., 2010). The 

MET values for the older adults averaged 3.2, a light to moderate intensity of physical 

activity (Graves et al., 2010).  

Miyachi et al. conducted a study using a metabolic chamber to measure MET 

values in adults while playing active Wii games (2010). As the 12 adult participants 

played all 5 Wii Sports and 63 Wii Fit Plus activities, the research team determined that 

a third of the activities were of moderate intensity (from 3-6 METs) while the other 

activities were considered light intensity (less than 3 METs) (Miyachi et al., 2010). The 

highest intensity activity, the Single Arm Stand from the Strengthen menu in Wii Fit Plus, 

was rated at 5.6 METs, an intensity slightly below the threshold for vigorous-intensity 

activities (greater than 6 MET) (Miyachi et al., 2010). The research team did not examine 

users in the field to learn whether selections like the Single Arm Stand were commonly 

chosen by novice players. 

Guderian et al. assessed Wii Fit games to determine if the using six balance and 

aerobic games for 20 minutes would affect cardiovascular fitness (2010). The study 

involved 20 older adults (mean age 58.1 years) and found that their energy expenditure 

was 3.5 MET (moderate intensity) (Guderian et al., 2010).  
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2.2.3. Physiological effects & therapeutic uses of Wii Fit (Plus) 

Rose has developed a comprehensive balance and mobility training program for 

fitness trainers and others working with people who are struggling with balance problems 

(2003). Rose defines balance as “the process by which we control the body’s center of 

mass (COM) with respect to the base of support, whether it is stationary or moving 

(Rose, 2003: 4). Rose describes several assessment tests used to evaluate a person’s 

ability to balance. Among them is the Berg Balance Scale (BBS), a 14 point test that 

assesses everyday movements such as moving from a standing to sitting position, 

standing for two minutes, or standing on one leg (Rose, 2003). The Berg Balance Scale 

(BBS) is used by physiotherapists to assess balancing abilities and difficulties, especially 

among elderly individuals who are at a greater risk of falling. Katherine Berg and her 

team validated the scale in 1992, and the BBS is still in common use today (Berg et al, 

1992). Performance in the simple mini-tests that constitute the BBS is evaluated and 

ranked according to specific criteria, and the total score is used to assess an individual’s 

risk of falling3. The BBS was the most commonly cited balance assessment tool used by 

the studies cited in this chapter.  

The Wii Fit system includes balance, strengthening, yoga, and aerobic 

components. Nitz et al. studied a group of 10 women (aged 30-58) who used at least 

one game from each category twice a week during a ten-week intervention study (2009). 

Women were tested at the start and end of the study for a number of measures, 

including balance, mobility, cardiovascular, and somatosensory fitness (Nitz et al., 

2009). While there was a small improvement in some measures, the most significant 

improvements for participants were related to unilateral stance (one-legged balance) and 

lower body strength (Nitz et al., 2009).  

Williams et al. conducted a study to assess the effect of using Wii Fit on the 

balance of 22 older adults (2011). Assessments using the BBS were taken at the start 

and end of the four week study, consisting of 12 sessions of 20 minutes each (Williams 

 
3 See http://www.aahf.info/pdf/Berg_Balance_Scale.pdf 
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et al., 2011). All participants showed some improvement, with an overall group mean 

improvement in the BBS score of 25.03% (Williams et al., 2011). The researchers also 

noted that participants enjoyed socializing with each other while playing the games 

(Williams et al., 2011).  

The Wii Balance Board was configured into a system that interfaces with a PC 

computer, and a customized software package allowed patients with balance disorders 

to work on their balance at home (Gil-Gomez et al., 2009). The system allowed games to 

be customized for each client’s balance limitations; clients’ game results were recorded 

so that they could be evaluated later in a clinical setting (Gil-Gomez et al., 2009). 

Clark et al. evaluated the reliability of the Wii Balance Board, noting that “There is 

currently no validated system which can precisely quantify center of pressure (COP), an 

important component of standing balance, while being inexpensive, portable and widely 

available” (Clark et al., 2009: 307). Results from the Balance Board were compared with 

the previously validated, ‘gold standard’ equipment, “a laboratory-grade force platform” 

(Clark et al., 2009: 307). As a result of tests with 30 young participants, they found that 

the Balance Board test and retest results were consistent with the force platform results 

(Clark et al., 2009). Clark et al. conclude that the Balance Board is an inexpensive and 

readily available device suitable for use in assessing standing balance but is limited 

when assessing jumping, running, or movement along the horizontal axis (Clark et al., 

2009).  

While noting that the Wii Balance Board has become widely used as an 

inexpensive system for training and assessment of balance in older adults, Reed-Jones 

et al. advises health care providers to be cautious when using the Wii Fit Plus balance 

results in isolation (2012). The authors compared Wii Fit Plus balance test results with 

“standardized fitness, mobility and balance measures to determine its validity for use in 

assessment of balance in older adults” (Reed-Jones et al, 2012: 1). While the authors 

did not find a correlation between the Wii balance tests and other previously validated 

measures, they did note a correlation between Wii balance tests and the Useful Field of 

View (UFOV) “test for visual processing speed and visual attention” (Reed-Jones et al, 

2012: 2). If an older person is better able to visually assess their environment, the 

chance of falling would be less. 



 

27 

Looking back at the earlier studies, there is evidence that when elderly people 

use Wii Sports, a sense of social cohesion is experienced. This feeling helps to counter 

a mild form of depression and social isolation, experiences that are sometimes 

associated with aging. Exercise adherence may be improved if gaming elements are 

included in a program of physical activity, as this strategy helps to alleviate the boredom 

that some associate with exercise activities.  

While some researchers have found that Wii Fit Plus helps to improve standing 

balance, especially the unilateral stance, others caution that Wii Fit Plus results do not 

replace a clinical evaluation. A clinical study that used Wii Fit Plus balance games as a 

form of therapy showed that their clients’ ability to balance improved after using the 

games. The Wii Fitness Study extends earlier studies by tracking participants over time 

to note the factors in using Wii Fit Plus when they are free to choose whether to play the 

games or not. This research design simulates real world conditions where people are 

free to choose from a variety of leisure time activities. 
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3. Research Methods  

Constructivist grounded theory assumes that we produce knowledge 
by grappling with empirical problems…Constructivist grounded theory 
assumes multiple realities – and multiple perspectives on these 
realities. Data are not separate from either the viewer or the viewed. 
Instead, they are mutually constructed through interaction…A 
constructivist grounded theory can take us deep into the phenomena 
without isolating it from its social locations. Going deep into the 
phenomenon allows us to gain intimate knowledge of it and to work 
inductively from this position. (Charmaz, K., 2007:130,138,146) 

The Wii Fitness Study took place from February to December, 2011, and looked 

at how women forty or older used Wii Fit Plus as part of their program of physical 

activity. Thirty women joined the study, held in the 55+ lounge of their local community 

centre. Their interactions with Wii Fit Plus were tracked for three to six months using a 

methodological approach that included a series of interviews, previously validated fitness 

tests (for aerobic endurance, lower body strength and balance), and data from the Wii 

console itself. Participants chose to play WFP at home or at a weekly Saturday morning 

drop-in at the community centre. Participants were encouraged to play the WFP games 

as often or as little as they liked, in order to assess whether they included this training in 

their weekly program of physical activity. The data was gathered and analyzed 

concurrently, and then reassessed at the end of the study through a process of constant 

comparison. The results are presented as a ‘thick analysis’ of the participants’ entire 

program of physical activity.  

The mixed methods approach was unique, in that a qualitative approach 

(grounded theory) dominated the research gathering and interpretation, and a 

constructivist epistemological approach was used to analyze diverse data types. Yet it 

was a fitness study, and the field is dominated by assumptions based on numerical 

results. A researcher conducting a traditional quantitative study would advance a 

hypothesis or make a prediction about the outcome of a study. In the Wii Fitness Study, 

the research approach was iterative: interview and numerical data sets were gathered, 
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discussed with participants, and analyzed to develop a theory.  and so, the relevant 

numerical calculations were the average, median, and standard deviation. the numerical 

data is presented in tables prepared using Microsoft Excel, and not a statistical analysis 

software program. 

Procedures for gathering, coding, and analyzing interview data are based on the 

constructivist grounded theory approach of Kathy Charmaz (2005, 2007, 2009); analytic 

techniques are drawn from Adele Clarke’s approach to situational analysis (2005), from 

qualitative software expert Suzanne Freise (2012), and from Florian ‘Floyd’ Mueller and 

Nadia Bianchi-Berthouze’s exertive game user evaluation techniques (2010). My 

approach to data collection and analysis was also an earlier grounded theory text, 

especially sections dealing with the constant comparison method (Strauss & Corbin, 

1998). The fitness testing for lower body strength, aerobic endurance, and balance are 

based on previously validated measures, and have been discussed at length in the 

Background Literature chapter. Following this brief introduction to the research problem 

and questions, this chapter consists of three remaining sections: Choosing a 

Methodology, Research Design: Data Gathering, and Data Analysis Procedures.  

3.1. Choosing a Methodology 

3.1.1. Complexity of the problem 

The Wii Fitness Study contributes to a larger discussion of how people use 

common Information and Communications Technologies (ICT) to support their intention 

to be physically active. Unless extraordinary circumstances prevail, people do not use 

exergames in isolation from other physical activities. For example, someone might 

stretch for ten minutes before getting out of bed, take three short walks during the day, 

and then practice Wii balance games while dinner is cooking. By documenting and 

analyzing external and internal factors raised by participants, and by examining the data 

in the context of overall physical and social factors, patterns of exergame use have 

emerged. The patterns constitute elements of each participant’s strategy to remain 

physically active over her lifetime.  
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Rather than setting out to validate or disprove an existing theory, the study 

tracked how women chose to behave over a period of time under everyday 

circumstances. Codes were developed based on iterative versions of interview data: 

each participant was interviewed at least three times during the study. Examination and 

re-examination of the codes led to conceptual development of categories (themes) while 

the study was in progress and informed questioning in subsequent interviews.  

Each participant profile contains an excess of data – more data than could be 

easily managed without computational support – in order to base the grounded theory on 

the everyday experiences of the participants. When an excess of data exists, utilizing a 

qualitative software package (in our case, ATLAS.ti) facilitates a structured analysis. The 

research team4 collected data that represented a substantial snapshot of participants’ 

experience with exergaming in the context of an overall fitness strategy for a period of 

three to six months. Although a multi-year study would have been even more valuable, 

the eventual three month timeline for most participants enabled us to track participants 

while allowing the field researcher to graduate in a timely manner. Further data analysis 

will take place during her post-doctoral employment, but the data analysis presented 

here represents a substantial investigation undertaken over many months. 

Strategies undertaken by the thirty women in the study to maintain and increase 

physical activity were complex. They involved multiple approaches including 

incorporating deliberate physical movement into daily activities, overcoming physical or 

emotional setbacks, recruiting co-exercisers, responding to community-based cues to 

become more physically active, and setting aside specific leisure time to ‘exercise.’  The 

Wii Fitness Study investigated how and why women’s utilization of exergames ranged 

from adoption to rejection, with many users situated between these two extremes. 

Participants’ social approach to exercise in general and exergaming specifically also 

existed on a continuum, ranging from a strong preference for solo exercise/play to a 

strong preference for activity with a team, group, or companion.  

 
4 See Section 3.2.5 for more information about the research team. 
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Given the diversity of approaches to staying fit, the likelihood of ‘contamination’ 

or attributing changes to one activity (exergaming) instead of another form of exercise 

seemed likely unless an excess of data was collected. The study was structured to 

examine the participant’s overall choices, looking at a combination of activities instead of 

exergaming in isolation. It may not be possible to determine whether women had better 

balance because they played exergames or practiced Yoga. The measurably improved 

balance of some older participants may have occurred as a result of combining yoga and 

balance-related exergaming. It may not be possible to determine whether women 

attended exergaming sessions because they were intrigued by the opportunity to use 

ICTs (i.e., video games) for exercise or because their friends were in the study.  

The study was not designed to prove a causal relationship between exergaming 

and exercise adherence; rather the discussion and findings indicate a deep and 

deliberate study of a specific group in a local situation. The research team was unable 

and unwilling to control the amount of non-exergaming exercise performed during the 

study. To further emphasize that participants were free to interact in any way they felt 

comfortable, the research team informed them of the following options. Participants who 

did not own a Wii console were encouraged to use exergaming equipment at the study 

site under the supervision of the field researcher and fitness trainer5. Those who had a 

console at home were invited to use it as often as they liked. The research team did not 

suggest an optimal number of minutes per week. Participants were required only to 

attend the Saturday morning study sessions6 for the fitness testing and interviews.  They 

 
5 For a more complete description of the protocols for data collection, see section 3.2.6 

6 The Saturday morning drop-in sessions took place at the Britannia Community Services Centre, 

a community-run and Parks Board-funded recreation complex in East Vancouver that also 

contains a library, daycare programs, and an elementary and secondary school. See url 

http://www.britanniacentre.org/ 
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were instructed to use exergames as much or as little as they liked so that the results 

would reflect the freely chosen physical activities of participants.  

Given the complexity of the problem, the types of data collected are diverse but 

limited by the resources available to the research team. The four data types are 

illustrated below. At each testing point, the participant and researcher conducted an 

interview, and the participant completed a chart of physical activities (see Figure 1). 

Some participants chose to submit more charts than were required and these were 

included in the Participant Profiles (see Appendix A). 

 
Figure 1: Data types - interviews and weekly activity charts 

Physical tests were performed by participants under the supervision of members 

of the research team (see Figure 2). Unless participants were unable to attend the 

Saturday morning testing sessions at the community centre, the physical tests were 

conducted under the supervision of the certified fitness trainers.  

 
Figure 2: Data type - physical fitness tests 

Before the study began, the field researcher worked with Margaret Dragu (our 

fitness trainer) to determine which fitness tests would be suitable for all participants, 

regardless of their age or physical activity level. We determined that the aerobic 

endurance (Six Minute Walk) and lower body strength (Chair Stand) tests which were 
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included as part of the testing protocols for the Senior Fitness Test Manual  (Rikli & 

Jones, 2001) were suitable for The Wii Fitness Study. Balance is also affected for many 

women as they age (Low Choy et al., 2007; Michikawa et al., 2009), and a previous 

study examining the efficacy of Wii Fit Plus determined that improved balance was one 

of the improvements after using the exergame (Nitz et al., 2009). Standing one-legged is 

one of the components of the Berg Balance Scale (Berg et al., 1993). Women were 

tested to see if they could stand on one leg for thirty seconds or more by performing the 

One-Leg Stand balance test. Participant performance levels on the three tests were 

measured by the research team to assess physical changes in each woman’s score over 

time. Changes in performance were discussed during the interview so that factors like 

having a cold or a sprained ankle on testing day could be noted. 

The Wii console and Wii Fit Plus software were used to measure a participant’s 

weight and relative right-left standing balance during the first week, mid-point(s), and 

concluding week of participation (see Figure 3). The participant’s BMI was calculated 

based on her weight and height. The software maintains a record of the previous ten 

sub-games played in the ‘favourites’ menu and the ten most popular sub-games in the 

‘frequency’ menu. The most popular and most recently played sub-games were recorded 

at the conclusion of the study. In some instances, participants allowed the research team 

access to their home WFP data as well as that recorded during the more formal testing 

periods at the study site. 

  

Figure 3: Date type: Wii console Wii Fit Plus data 

My overall methodological approach in The Wii Fitness Study is based on Kathy 

Charmaz’ (2006/2007; 2009) descriptions of constructivist grounded theory; the physical 
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fitness tests were adapted from tests that were previously validated; and data from the 

Wii console and Wii Fit Plus game enabled us to test left-right relative balance and 

measure weight, while documenting the sub-games (and category of activity such as 

aerobic or balance) most commonly used by each participant.  

3.1.2. A constructivist grounded theory approach 

Kathy Charmaz, the foremost proponent of constructivist grounded theory, was a 

graduate student who studied with the two founders of ‘classic’ or ‘objectivist’ grounded 

theory – Barney Glaser and Anselm Strauss (Charmaz, 2006/2007). Charmaz notes that 

some practices are common to all forms of grounded theory: “we all begin with inductive 

logic, subject our data to rigorous analysis, aim to develop theoretical analyses, and 

value grounded theory studies for informing policy and practice” (2009:127). Central to 

the grounded theory method is the practice of doing analysis while collecting data, and 

constantly questioning the data in a process of comparative analysis (Charmaz, 2007; 

Strauss & Corbin, 1998). In order to avoid comparing the emerging grounded theory to 

other theories in the field, grounded theorists tend to conduct a more comprehensive 

literature review once they have completed analysis of their own study data (Charmaz, 

2007). According to Charmaz, the most profound difference between the objectivist and 

constructivist approaches is in their understanding of the researcher’s role. While 

objectivists believe that the researcher can remain separate from data creation, 

constructivists acknowledge the researcher’s role in co-creating the data and formulating 

codes, categories and themes based on the data (Charmaz, 2009).  

Proponents of the two approaches tend to view the data differently as well. While 

objectivists believe in a singular external reality and strive to achieve non-contextual 

generalization, constructivists understand that there are context-laden multiple realities, 

and see “generalizations as partial, conditional, and situated in time, space, positions, 

action, and interactions” (Charmaz, 2009:141). Some proponents of Glaser’s ‘classic’ 

grounded theory are opposed to conducting a literature review prior to data analysis and 

opposed recording interviews. Charmaz addresses these techniques with a pragmatic 

approach, coming closer to the mainstream qualitative practice of recording interviews 

for a later, more detailed analysis.  
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As Charmaz described it, the grounded theory research process begins with 

formulating the research questions based on a problem, while becoming familiar with 

pertinent literature (see Figure 4). While developing research questions to help narrow 

the scope of the study, various literature was read discussing topics like exergaming, 

games studies, mobile console-based games, women and body image, how ICTs are 

used to support behavioural change, and the health benefits of physical activity. The 

research questions of this dissertation were approved by my dissertation committee and 

ethics approval was applied for, and received from the Simon Fraser University’s Office 

of Research Ethics (see Appendix C).  

Charmaz notes that after the research questions have been formulated by a 

grounded theorist, study data is collected and coded (2006/2007). This process is 

common to many research approaches: formulate a question and collect data that could 

help to answer that question, based on problems that have been identified within a field 

of study. The difference from a grounded theory perspective is that as soon as the data 

is collected, the researcher/team begin to analyse it, developing codes and initial 

categories. These initial findings are used to inform further data collection. From the first 

week of the Wii Fitness Study, the interviews were compared and coded. The digital 

audio recordings were transcribed and printed, and initial codes were manually 

developed. This step was followed with re-coding the interview transcripts using a 

qualitative analysis software program ATLAS.ti7. Interviews were transcribed using F48 – 

a free software program that conveniently links the audio and textual files together in a 

manner that is readable within ATLAS.ti. 

 
7 See url http://www.atlasti.com/ 
8 See url http://www.audiotranskription.de/english/f4.htm 
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Figure 4: Adapted from Kathy Charmaz's description of the grounded theory 
process (2006/2007: 11) 

As part of the process of early interpretation of the data, memos were written 

continuously by the field researcher. These short texts, often generated by qualitative 

researchers and especially grounded theorists, are notes that record ideas about the 

research study. The memos described conversations that occurred outside the formal 

testing process, observations from the fitness trainers who worked with the research 
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study, and ideas that were generated while coding the interview data. Memos provided a 

formal way to document these types of insights and observations while conducting 

ongoing analysis. As more data was accumulated while conducting the field study, the 

memos become more complex and provided a type of pre-writing that also helped to 

generate ideas for future presentations and papers.  

In the Wii Fitness Study, developing questions for interviews was an iterative 

process. Earlier recorded discussions between the field researcher and participant led to 

coded interview data, and concepts growing from these data were the basis for 

questioning in subsequent interviews. The information was fed back from the researcher 

to the participants, further developing the key categories with each interview. For the first 

fourteen participants, this process was formalized by presenting a copy of the transcript 

of the previous interview with questions arising from their earlier comments. It was 

framed as an attempt by the researcher to derive clarification from the participant. One 

copy of the annotated transcript was left with the participant.  

After the first group of fourteen completed their second interview, the procedure 

was revised: instead of developing a full transcript to share with participants, real-time 

truncated transcripts were written, as well as a summary of each interview. At 

subsequent interviews, participants were asked to read the summary and verify its 

contents. Although presenting a full transcript gave participants the impression that their 

statements were valuable to the process of analysis, the length of these documents 

made them impractical to read or verify during the subsequent interview. The summaries 

were written in clear and simple descriptive language. In a sense, the summaries were 

the field researcher’s interpretation of the interview and were asking participants: “Is this 

what you meant to say during the last interview? If it is not, how would you change this 

statement?” Using the summary presentation method, participants were quickly able to 

read the document and make suggestions for improvement. During the interview, the 

field researcher read the summary aloud for participants who did not read English as 

their first language or who did not bring their reading glasses. To avoid any possible 

embarrassment to participants who spoke English as an additional language, the 

suggestion was always presented as: “Did you bring your reading glasses today? I could 

read it aloud for you, if you like.”  
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The process of constant reflection, comparison, and interaction with the data 

provided a basis for theoretical sampling. In the parlance of grounded theorists, 

theoretical sampling means trying to gather more specific data in order to address gaps 

in the developing categories. After the first fourteen participants had joined the study,  

the group was assessed. It was determined that there were more women in their sixties 

and seventies in the initial sample of participants. The field researcher wondered if 

women who were still working full-time or those who were younger would respond to the 

games in a way to was similar to the older participants. Most of the initial participants 

used the Wii Fit Plus stations that were set up at the 55+ Lounge, a specific area set 

aside at the community centre, our study site. In order to attract younger participants 

(from 40-55), a press release about the study was circulated by Simon Fraser 

University’s Media Relations department. Notices to attract younger participants were 

sent through social media sources like Facebook. The research questions included 

analysis of the influence of co-exercisers. To address the shortage of participants using 

a home version of Wii Fit Plus, we encouraged trios of friends and family members to 

share one console in lieu of cash honouraria. The strategies attracted sufficient 

participants to the study to make comparisons between participants of different ages and 

social groupings. 

3.1.2.1. How a constructivist grounded theory process was applied to the 
research questions 

Research questions are formulated to focus the attention of the researcher(s) 

and participant(s) during a study. In a qualitative study, interview questions are posed by 

the researcher to encourage a participant to share memories, experiences, and her own 

perspective on the process under study. In a constructivist grounded theory study, the 

researcher and participant work together within (and also outside) the interview 

framework to create knowledge. By posing interview questions, the researcher prompts 

the participant to discuss the aspects of the research questions. 

In The Wii Fitness Study, two initial broader research questions were broken 

down into more specific interview questions (see Figure 5) to give participants an 

opportunity to share their domain knowledge with the researcher. In this study, each 

participant was an expert in her own process of using exergames as part of a program of 

physical activity. The Simon Fraser University Research Ethics Board required us to 
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submit a list of sample questions. The questions used for the first round of interviews 

were more objectivist, as they covered background information, including past 

exergaming, fitness or team sports activities. By transcribing and coding the initial 

interviews, the field researcher was able to further develop the initial interview questions 

to support a deeper shared understanding of the participant’s attitudes, tacit knowledge, 

and strategies in relation to physical activity, with a special focus on exergaming use. 

 
Figure 5: How initial research questions became first interview questions 

Grounded theorists begin to code and analyze their data during the process of 

collecting it. Charmaz advises researchers to “code data as actions” which results in 

many short codes that include gerunds, a verb that functions as a noun with the addition 

of an ‘ing’ ending (2007:48).  
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After the first group of five participants completed their initial interview, the 

transcripts were coding. Based on the coding and researcher memos, the interview 

questions were reassessed and revised to include additional themes raised by 

participants. This process of revision continued throughout the study. As the initial 

fourteen interviews were transcribed and coded, the field researcher developed a list of 

initial codes. Through a combination of reflection and practice using the codes with 

subsequent interviews, the field researcher refined the initial codes into Developed 

Activity Codes (see Figure 6). 

 
Figure 6: Refining initial codes as developed activity codes 

To illustrate the process of developing the initial codes into activity codes, and 

eventually into categories or themes, an example from P11’s second interview is 

presented. In her interview, she said, “If I had more space, I might actually consider 

having a console here. But the whole business of having to set it up to my TV, and all 

that kind of stuff, right now it’s not practical. But it could be.” Initially, the field researcher 

coded this section as ‘excusing inactivity’ but as the transcript was re-examined , the 

researcher realized that P11 had identified a ‘barrier to activity’. The code was 
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reformulated in gerund form as ‘identifying barriers’ and then an attempt was made to 

separate barriers into either mental or physical forms of barrier to activity. However, the 

researcher soon realized while attempting to apply the codes that most barriers had both 

physical and mental aspects. In order to develop a further understand of the code, the 

field researcher wrote this about ‘identifying barriers’: “This participant has identified 

something that holds them back from becoming more physically active. Could be 

combined with self-criticism [another open code]. A more major category – competition – 

is a subset, as are mental barriers.” As the code was applied to subsequent interview 

transcripts, the researcher realized that most participants identified barriers to fitness, 

but also proposed strategies to overcome those barriers. In the final list of major themes, 

the two aspects were combined as ‘identifying and overcoming barriers to fitness’. A 

similar process was followed to develop the initial codes into codes associated with the 

activities of participants and eventually into major themes/categories. 

The most commonly coded activities from the first set of interviews were 

‘identifying barriers’ and ‘tracking activity.’ ‘Identifying barriers’ included reasons not to 

exercise, heath or fitness concerns, discomfort in fitness centres, unfamiliarity with 

exergames’ technical set-up, and a shortage of leisure time. An unexpected barrier 

mentioned by several participants was a dislike of ‘competition.’ The code ‘identifying 

barriers’ was expanded to ‘identifying/overcoming barriers’ to incorporate strategies that 

successfully address the impediments to fitness. Questions were included in the second 

interview that looked at each woman’s strategy to stay fit: did she set goals or was she 

motivated by competition? The codes for ‘identifying benefits’ and ‘enjoying exercise’ 

were notable in their absence because women did not readily discuss why they 

appreciated being physically active. In the second interview, this lack was addressed 

directly in the form of a question: “Tell me what you like about exercising.”  

During the second interview, the first fourteen participants were given a transcript 

of their first interview. Sections of the transcript that raised questions for the researcher 

were highlighted, and questions arising out of the document were annotated as 

comments in the document. Based on data analysis of the first and second interviews 

from the first group of seven participants, and on initial interviews with the second seven 

participants, questions were developed for the second interview (see Figure 7: How 

Interview Two Questions grew from Developed Activity Codes).  
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Figure 7: How Interview Two Questions grew from Developed Activity Codes 

Building strong thematic bridges between the Developed Activity Codes and the 

second round of questions encouraged participants to more fully formulate themes they 

had raised during the initial interviews. For individuals in the first group of seven who 

joined the study for six months, these questions (in Figure 7) were raised during their 

third (mid-point) interview. For participants eight to thirty, these questions were raised at 

the second (mid-point) interview, along with individualized questions arising out of the 

previous interview.  

Our research study was designed to address specific questions and did not 

require the precision of a rigorous transcription. The analysis is based on the 

participant’s intentions, approach, actions, and understanding of their relationship to 

physical activity. After conducting two rounds of interviews with the first fourteen 

participants, it was clear that they were not actively engaged with the transcribed 

interview text with notations. My intention in providing the document was to recall our 

previous discussion and extend our co-created interpretations. However, pages of 

printed text representing an exact record of their previous interview did not elicit that 
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response in participants. Instead, they quickly looked ahead to today’s questions, rather 

than reflecting on past discussions.  

While the transcribed copies provided the research team with exact phrases and 

dialogue, such detail did not seem important to the participant. A simple solution was to 

generate a descriptive summary from the digital audio recording of each interview. At the 

subsequent interview, the participant was asked to read the summary and verify the 

information. Any changes noted by participants were incorporated into the final version 

of the interview summary as it appears in Appendix A of this document. 

Questions for the third interview were based on topics that were discussed during 

previous interviews with all of the participants. After some participants mentioned using 

other electronic fitness devices, new questions were introduced to determine the extent 

of use of mobile and games technologies, pedometers, and cell phones by each 

participant.   Several questions allow the participants to reflect on their experiences in 

the study and to note if they thought any changes occurred over their time in the study. 

They were asked to share their strategies for remaining physically active, and to reflect 

on how they will maintain their commitment to physical activity. The questions for the 

wrap-up interview with participants is listed below: 

1. Where is there room for improvement in Wii Fit? Are there things you 
don’t like about the games? 

2. Do you have a cell phone? Have you used or would you ever use a 
mobile fitness application? Describe what you liked about it. 

3. Have you ever used a pedometer to track your steps? How did it help 
you to strategize about ways to be more active? 

4. How do you manage to get yourself out and walking without a lot of 
pressure? Or up and using the Wii? Can you share your strategies? 

6. Do you have plans to stay physically active for the rest of your life? 

7. What are your strategies to stay active and fit? 

8. Do you use goals to set your ideal amount of time to be active in a day 
or a week? Or do you do it by how you are feeling? 

9. Aside from being in the study, have you ever tracked how physically 
active you are? 

10. Have you learned anything from being in the study? 

11. What would the perfect exercise game be like? 
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12. Do you spend time with role-playing video games? What roles do you 
like to play in games? Puzzle games on the computer? Why do you 
keep playing the games? 

13. Any suggestions to improve the Wii Fit Plus games? 

14. You worked out at Britannia with the drop-in group every week. Did 
you like being here with a group? How did that affect you? 

[or] You didn’t usually work out at Britannia with the drop-in group.  
Can you comment on any interactions you had with other study 
participants when you were here? 

15. How does commitment fit into maintaining a high level of physical 
activity? 

Choosing a constructivist grounded theory methodology applies most directly to 

coding, categorizing, and developing a theory based on interview data. However, in the 

Wii Fitness Study, information based on numerical formulations was also used. The Wii 

Fitness Study used a mixed methods approach, combining data derived from two 

different paradigms – an interpretive analysis combined with an objective inclination to 

measure external ‘reality.’ Prior to returning to detailed information about the study and 

descriptions of the data analysis process later in this chapter, I will discuss how a 

pragmatic approach provided the methodological synergy necessary to combine mixed 

data sources. 

3.1.3. Mixed methods: Combining diverse data types  

Health care researchers Sale, Lohfeld and Brazil remind us that qualitative and 

quantitative methodologies are based on two distinct paradigms (2008/2002). They 

argue that researchers often do not consider the two paradigms’ approaches to 

ontology, epistemology, and methodology when undertaking a mixed methods study.  

Ontologically, the quantitative paradigm asserts that there is “an objective reality 

that exists independent of human perception” (Sale, Lohfeld & Brazil, 2008/2002: 365). 

The quantitative epistemological position is that the researcher and participant are 

separate and do not influence the results because reality exists whether humans 

perceive it or not. The authors characterize the qualitative position on ontology as 

recognizing multiple realities, and assert that researchers and participants co-create the 

study data (Sale, Lohfeld & Brazil, 2008/2002). While affirming that arguments have 

been made to justify combining methodological paradigms, Sale, Lohfeld and Brazil 
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assert “that one cannot be both a positivist and an interpretivist or constructivist” 

(2008/2002: 368). If the two research methodologies are based on different 

assumptions, then they allow researchers to study the same problem but are grounded 

in examining the situation from two perspectives: either from a fixed reality standpoint or 

from a view of reality co-created by researcher and participant. Sale, Lohfeld and Brazil 

argue that trying to justify using mixed methods to triangulate results is not productive 

because the two paradigms study different aspects of the situation (2008/2002). On 

these key points, the division between the quantitative and qualitative methodological 

approaches resembles Charmaz’ description of the gap between ‘objectivist’ and 

‘constructivist’ grounded theorists (2009).  

The approach taken in the Wii Fitness Study builds on the idea that neither set of 

data is complete without the other. If qualitative data can be quantified (e.g. counting 

word frequency) then numerical data can be qualified (not always a fixed reality). One 

experience in administering the Six Minute Walk Test illustrates this point well. The 

measured task of walking as quickly as one can for six minutes tells only one part of the 

testing day experience for participants. In an interview, the field researcher asked one 

participant why her performance had improved so much in her second test, when she 

walked more quickly then than the first time. She said that during the first test, she 

stopped to chat with the fitness trainer a few times during the test. She didn’t realize that 

she was supposed to try for the highest score at all times – she did her best during both 

tests, taking into account that she is a social person. Without the interview data, the 

analysis would be limited to the measurement – the participant increased the distance 

she traveled in six minutes. Without the numerical data, the research team may not have 

known that the participant walked more slowly the first time the test was taken and so 

would not have wondered why. By having access to a rich collection of data that is 

constantly being updated and interpreted during the study, the researcher was able to 

use multiple data sources to gain access to even more information from the participant 

herself.  

In Section 3.1.2, constructivist grounded theory was introduced as the primary 

methodological approach in the study. In this section, my approach to a complementary 

mixed methods approach has been briefly described.  
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My approach to numerical data collection in the Wii Fitness Study is not positivist: 

it presumes that reality is not fixed but flexible. No hypotheses were developed, either 

before or after data collection. Without hypotheses, positivist approaches to calculating 

the probability of cause and effect would not be considered valid. Instead of attempting 

to determine the external or internal validity of the data, participants were asked to 

discuss, interpret, and verify the numerical as well as the qualitative results. This 

approach follows from pragmatically informed symbolic interactionism: “a theoretical 

perspective that assumes society, reality, and self are constructed through interaction 

and thus rely on language and communication…Symbolic interactionism assumes that 

people can and do think about their actions rather than respond mechanically to stimuli” 

(Charmaz, 2006/2007:7). Fitness tests were chosen that could easily be discussed and 

replicated by the participants after the study ended, if they chose to continue to track 

their own fitness levels in terms of aerobic endurance, lower body strength, and 

unilateral balance.  

As a result of forgoing hypotheses, the numerical data was interpreted using an 

Excel spreadsheet format, rather than a Statistical Software package. In the following 

section, standardized fitness tests used to measure participants’ abilities are introduced. 

The three tests chosen for the Wii Fitness Study have previously been used by physical 

fitness researchers to determine an individual’s relative ability to perform the tasks 

described.  

3.1.4. Previously validated fitness tests 

The Wii Fit Plus videogame system consists of five diverse forms of activity: 

Yoga, Strength, Balance, Aerobic, and TrainingPlus (combines physical and cognitive 

activities). Based on the results of testing, the peer-reviewed research cited below 

indicates that the Wii Fit Plus may provide effective balance and lower body strength 

training, in addition to moderate intensity aerobic activities. The Wii Fitness Study team 

did not have access to specialized equipment to measure these three values: balance, 

aerobic endurance, and lower body strength. Instead, tests that were simple to perform 

and administer were chosen to assess changes in participant performance over the 

duration of the study.  



 

47 

Recently, researchers have examined the physiological effects on users of the 

Wii Fit Plus system. Their findings suggest that adult female users of Wii Fit Plus 

showed improved balance performance and lower body strength. In Australia, Nitz et al 

(2009) ran a pilot study involving ten women between the ages of thirty and fifty eight 

years old. Researchers tracked the group for ten weeks, and asked participants to 

attend two – thirty minute Wii Fit sessions per week. Participants were directed to 

choose from at least one game from each of the categories of activities available (Nitz et 

al, 2009). The authors concluded that the system offered measurable improvement in 

one-legged balance (“unilateral stance, eyes open”) and lower body strength, but did not 

affect aerobic endurance (Nitz et al, 2009: 1). Nitz et al used the Six Minute Walk Test to 

measure aerobic endurance (2009).  

An American four-week pilot study recently reported on therapeutic use of the Wii 

Fit Balance Board by twenty-two elderly patients (Williams et al, 2011). Occupational 

therapists prescribed Wii Fit sessions with the Balance Board three times a week for 

twenty minutes per session (Williams et al, 2011). Based on a Berg Balance Scale 

(BBS) assessment, ten of the twenty-two participants initially needed intervention to 

improve their balance (Williams et al, 2011). After a month of treatment playing Wii Fit 

balance games, only five still needed therapeutic intervention (Williams et al, 2011). 

Among the Berg balance measures to improve the most was the ability to stand on one 

leg (Williams et al, 2011). Trainers with the Wii Fitness Study reported that while 

traditional balancing prescriptions tend to be dull and repetitive, the WFP balance games 

encourage repetition while providing entertainment.  

The three tests used during the study are discussed in more detail below. The 

Six Minute Walk Test measures aerobic endurance. The Chair Stand Test measures 

lower body strength. The One-Leg Standing Test is an indicator of balance.  

Physical activities are often ranked in terms of intensity on a scale called the 

Metabolic Equivalent of Task (MET). A moderate intensity activity has an MET rating of 

three to six, while a vigorous intensity activity has an MET rating of over six (US 

Department of Health and Human Services, 1999). According to the MET ratings, 

moderate aerobic activities include walking at a moderate or brisk pace on level ground, 

water aerobics (called ‘Aquafit’ by many Canadians), yoga, general home exercises, and 
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light yard work (US Department of Health and Human Services, 1999). Vigorous 

intensity exercises include running, jogging, heavy lifting, swimming laps, playing hockey 

and walking uphill (US Department of Health and Human Services, 1999).  

When registered users first attempt to play the Wii Fit Plus games, a sequence of 

graphics with a voice-over describes how the MET values of the games are calculated. A 

recent Japanese study measured the MET values for sixty-eight activities in the active 

console-based titles Wii Fit Plus and Wii Sports (Miyachi et al, 2010). Of these activities, 

twenty-two were considered moderate intensity with an MET rating of three to six; none 

of the games were rated as vigorous, with an MET rating above six (Miyachi et al, 2010).  

During the mid-point interview, participants in the Wii Fitness Study were 

introduced to the Canadian physical activity guidelines associated with their age group 

(Canadian Society for Exercise Physiology, 2011). The group has developed national 

guidelines, recommending that adults of all ages undertake a minimum of one hundred 

and fifty minutes of moderate to vigorous aerobic activity per week. Although the 

Canadian Society for Exercise Physiology distribute a different one page handout for 

adults under age sixty-five and for adults over that age, their ‘exercise prescription’ of 

one hundred and fifty minutes of moderate to vigorous aerobic activity per week is 

identical for both groups.  

When participants began the Wii Fitness Study, they were introduced to the Wii 

Fit Plus balance games by the research team. Two of the most popular balance games 

among participants were the Penguin Slide and Bubble Balance. In Penguin Slide, a 

cartoon penguin’s side-to-side movements on an ice floe reflect the movements of the 

player, who is trying to catch fish without falling into the water. In Bubble Balance, an 

avatar is encased within a bubble. Forward pressure on the Balance Board moves the 

bubble forward on a narrow body of water. If the bubble makes contact with the rocky 

edges of the waterway, the bubble pops and the player must begin again.  

A member of the team introduced the novice participant to the Wii console, and 

guided her through the introductory menu selections in WFP. Her first step was to create 

a Mii character or personalized avatar for each participant. The women were guided 

through menus that allowed them to individualize the avatar with custom facial features. 
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Then the WFP system prompted users to have a ‘Body Test’, which meant being 

weighed and measured for relative right to left balance. After these initial steps, 

participants were shown how to play the balance games as a task to familiarize them 

with the system while undertaking balance training.  

The fitness trainers who worked with the study indicated that if the participants 

were their personal clients, the next step in improving their overall physical fitness level 

would be to encourage them to adopt an individually appropriate aerobic activity. When 

they worked with participants, the trainers began to encourage more aerobically 

challenging Wii Fit Plus games once participants were familiar with the system. Working 

with the trainers, participants chose aerobic WFP games that were enjoyable at their 

individual fitness level. Some participants were relatively inactive, and a WFP game that 

tracked them as they stepped on and off the Balance Board for ten minutes was most 

appropriate. As the fitness trainers notes, a running game would have provided too 

vigorous an activity for an exercise novice with double knee replacements. Participants 

who were already more aerobically active and experienced exercisers were introduced 

to WFP games that encourage users to run in place (or within sensor range) without the 

Balance Board, or to walk quickly on the Board.  

In the mid-point interview, participants in the Wii Fitness Study were explicitly 

introduced by the field researcher to the concepts of moderate to vigorous intensity 

aerobic activity. Moderate was described as a time when you feel slightly out of breath, 

and can feel your heart pumping a little faster. Vigorous intensity was described as being 

out of breath, making it hard to carry on a conversation. However, as Warburton, Nicol, 

and Bredin report, the present physical condition of an individual can affect her response 

to activity (2006b). In the Wii Fitness Study, this meant that those who were not used to 

exercise might perspire and be out of breath walking briskly, whereas those who were 

more fit might walk quickly daily and not be out of breath while walking briskly. 

3.1.4.1. Measuring standing balance: The One-Leg Standing Test 

Among the Berg Balance Scale mini-tests is ‘Standing on one foot’, a test also 

chosen to assess the standing balance of Wii Fitness Study participants. In the original 

BBS test for the elderly, top points are awarded to those who can stand on one leg 

unassisted for ten seconds or more. Ages of participants in the Wii Fitness Study ranged 
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from forty to seventy-nine, and so we adapted the test for a more mobile population by 

asking participants to stand one-legged for at least thirty seconds. One of the study 

fitness trainers administered the test, and suggested that participants fold their arms 

over their chest while balancing (See Figure 8). Note the chair positioned beside the 

participant for support in case she lost her balance. Our research team used the results 

to assess balancing ability at the beginning, mid-point and conclusion of the study. 

Participants were encouraged to try balancing on either leg, and were given the 

opportunity to attempt the test several times. The attempt when the participant was able 

to stand one-legged the longest was recorded.  

 
Figure 8: Fitness trainer demonstrates hand position for One-Leg Standing Test 

3.1.4.2. Measuring aerobic endurance: The Six Minute Walk Test 

In a Canadian Medical Association Journal article, the criteria for ‘prescribing’ 

exercise and the numerous health benefits of physical activity are described (Warburton, 

Nicol & Bredin, 2006b). As the authors note, a person’s aerobic power can be measured 

in a laboratory, but common aerobic fitness tests allow indirect measurement of these 

values. The authors suggest caution when administering fitness tests to the elderly 

because of “increased risk of arrhythmias during exercise”, and acknowledge that for 
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obese people,  “walking tests may be preferable to running protocols” (Warburton, Nicol 

& Bredin, 2006b: 962). Based on the range of participants that the research team 

expected to enrol in the Wii Fitness Study (some elderly and some overweight or obese 

participants), we chose the relatively safe Six Minute Walk Test to evaluate changes in 

aerobic endurance over the length of the study.  

All Wii Fitness Study participants noted on their self-reporting activity charts that 

they were walking regularly; some reported that they walked faster than most of their 

friends, while others did not explicitly compare their speed to that of others. Given that 

participants had a baseline of mild to moderate intensity activity as a result of walking, 

the research team felt safe in encouraging them to increase the intensity of their aerobic 

activities (except for one participant who had been warned by her doctor to avoid 

aerobically intense activities).  

 
Figure 9: Participant performs Six Minute Walk Test 

In Figure 9, a participant walks around the area we used to run the Six Minute 

Walk Test. The entire circumference is one hundred and twenty four feet (Figure 10). 

The fitness trainer instructed participants to walk as quickly as they could, while ensuring 

that they were not running. The trainer timed the session and kept track of the number of 
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times the participants walked around the covered area, noting the number of feet 

extending beyond the last pole passed when six minutes had elapsed.  

 
Figure 10: Track for Six Minute Walk Test, total distance 124 feet 

The Six Minute Walk Test is also performed as one of the assessment 

instruments discussed in the Senior Fitness Test Manual (Rikli & Jones, 2001). The 

series of tests “measures the physical capacity of older adults to perform normal 

everyday activities (Rikli & Jones, 2001: 2) and are deemed suitable for all adults over 

sixty who are well enough to live independently. If older adults can determine which 

aspects of their fitness have grown weaker, they will be better able to correct this by 

retraining their abilities. As the authors note, aerobic capacity can decline by up to 50% 

from age 30 in older adults, but at least half the decline can be alleviated by staying 

physically active (Rikli & Jones, 2001). The Senior Fitness Test Manual uses illustrations 

to document how to administer the fitness tests, describes how the tests were validated, 

and supplies tables mapping test scores by percentile according to age range. For 

example, a woman in the sixty to sixty-four age range would be in the ninety-fifth 

percentile if she walked seven hundred and forty one yards in six minutes (Rikli & Jones, 

2001: 127).  

The SFTM tables use a value in yards to show the distance travelled during the 

six minute test. The distance that Wii Fitness Study participants travelled was measured 

in feet. By dividing the number of feet by three, the total distance in yards was 

calculated. Through comparing the distance traveled by participants in the Wii Fitness 

Study with those in the group tested by the Senior Fitness Test, we are able to assess 

whether women are more or less fit than their counterparts were at the same age. 
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Tables outlining these comparisons are presented in the Results chapter of this 

document. 

3.1.4.3. Measuring lower body strength: The Chair Stand Test 

The Senior Fitness Test (SFT) has been previously been validated for assessing 

an individual’s ability level, and is suitable for providing “baseline scores for longitudinal 

or prospective studies, post-test measures for evaluating intervention effects, and 

accurate measures for correlation analysis in cross-sectional studies” (Rikli & Jones, 

2001: 6). When performing the Chair Stand test, people fold their hands over their chest, 

and sit down on a chair. When they rise again from the chair, the complete movement is 

counted as one repetition. The Wii Fitness Study (WFS) fitness trainer measured how 

many times the motion was repeated in thirty seconds and entered the amount onto a 

piece of paper. When the trainer had time, the numbers representing scores were 

entered onto a standard form created for the study. 

By comparing a WFS participant’s scores in the Six Minute Walk and Chair Stand 

tests with results from the SFT, the relative fitness of women aged 60 or older may be 

assessed. The SFT was validated with adults over sixty years of age; thus, making 

comparisons with younger WFS participants was not possible. The lowest percentile 

performances are associated with loss of “functional mobility” – these people experience 

difficulty performing ordinary activities like carrying groceries or walking short distances. 

By examining each participant’s personal profile, we can gain insight into each woman’s 

struggle to remain active. Two of the WFS participants complained that their hips would 

lock, preventing them from walking without pain. They may perform fairly well in a thirty-

second test, but suffer pain for several days afterward. One participant had a double 

knee replacement. Is her score lower because she was inactive for years or because 

she is cautious when performing using her artificial knees? My approach to analyzing 

these complex situations is to perform a thick analysis, an approach that allows all forms 

of data to be interpreted concurrently and discussed in the context of other data.  

3.1.5. Special methods for studying users of exertive games 

In a larger text devoted to evaluating user experience in games, Floyd Mueller 

and Nadia Bianchi-Berthouze have written about their own experiences as researchers 
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and designers of exertive games (2010). The authors describe the approaches, 

outcomes, and challenges encountered while conducting four studies with users of 

exertive games. They discuss videotaping game play and semi-structured interviews of 

an exertive game which is played over a distance: Table Tennis for Three (Mueller & 

Bianchi-Berthouze, 2010). In this study, they used a grounded theory approach to coding 

and analysis of the data, based on a single thirty minute game session, and described 

the enthusiastic physical responses of younger players (Mueller & Bianchi-Berthouze, 

2010).  

In the Wii Fitness Study, participants were tracked for three to six months, and 

their responses to exertive play followed an arc from enthusiastic novelty to respect for 

the balance games, and for some, boredom with the interface and in-game activities. 

Mueller & Bianchi-Berthouze state that one of the limitations of coding interviews to 

develop themes was that the interviews were based on reinterpretations of a singular 

physical experience (Mueller & Bianchi-Berthouze, 2010). However, by tracking user 

response over many months, participants in the Wii Fitness Study were able to form 

opinions based on extensive experience playing Wii Fit Plus. Another difference 

between the Mueller & Bianchi-Berthouze approach and Wii Fitness Study is the age 

and gender of participants: their participants were much younger than those in the WFS. 

In our study, some women commented that winning isn’t everything, and as one ages, 

the expectation of positive results from competitive interactions with younger, stronger, 

and more fit players are not always realistic. Of course, sometimes older people with 

exceptional fitness outperform younger challengers, but the point in that case for the 

younger player would be to avoid underestimating your opponent based on 

generalizations about age. 

In the Wii Fitness Study, we evaluated a game that incorporates four key fitness 

components: Yoga (flexibility and body awareness), Strength (increasing muscle power), 

Aerobic (combining upper and lower body movements to increase heart rate), and 

Balance (ability to adjust centre of mass with less chance of ‘losing one’s balance’). For 

the predominantly younger participants who engaged in the Mueller & Bianchi-Berthouze 

studies, increasing the frequency and intensity of aerobic activities is an important goal. 

However, for older participants, improving the ability to balance was a more pressing 

concern. Yoga activities also contribute to balance training, and practices like deep 
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breathing contribute to bodily awareness and help those unaccustomed to exercise to 

relax while performing new types of physical activities. Aerobic activities are important, 

but as previously noted, for those who are overweight, obese, or elderly, quick walking 

may be physiologically safer than running (see Warburton, Nicol & Bredin, 2006b).  

3.2. Research Design: Infrastructure and Procedures 

Before further discussing my approach to research analysis, additional details 

related to the process of data gathering are presented. These items are related to the 

administrative infrastructure and procedural details of the study: the research ethics 

application, participant recruitment, project funding, finding a community partner, and 

procedures for data collection.  

3.2.1. Research ethics application 

A description of the research study and procedures and copies of the consent 

forms were submitted to Simon Fraser University’s Research Ethics Review Board by 

Lorna Boschman the field researcher. The study was approved as minimal risk in 

February 2011. Copies of the consent form and ethical approval document are included 

in Appendix C. The original (working) title of the study was: Physical activity with digital 

companions – How women over 40 interact with exergames. However, the study will be 

discussed in this document as the Wii Fitness Study for the sake of brevity. To comply 

with regulations governing fitness trainers in Canada, study participants were required to 

complete a Physical Activity Readiness Questionnaire (PAR-Q)9. The PAR-Q form was 

used to identify participants who required a doctor’s permission to be physically active 

because of a medical condition. 

In July 2011, the Research Ethics Board determined that because Tom Calvert 

was the faculty member to whom funding was awarded, he should be the Principal 

 
9 Download from http://www.csep.ca/english/view.asp?x=698 
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Investigator and the field researcher should be co-investigator with regard to ethical 

clearance. A revised description of the study and two variations of the original consent 

form (one for individuals, one for individuals working within a group) were submitted to 

the Research Ethics Board (see Appendix C). The study was again approved as minimal 

risk. In August 2011, permission was granted to use the recently introduced PAR-Q+10 

form. The revised form is more specific than the earlier one about the medical conditions 

requiring a physician’s consent before physical activity can be undertaken.  

All participants signed a consent release form with the field researcher. Thirty-

one women joined the study, but one dropped out before completing the study due to a 

lack of time. A total of thirty women completed the study. One potential participant was 

asked to obtain medical permission before joining the study based on her responses to 

the PAR-Q but she did not return with the documentation.  

3.2.2. Participant recruitment 

After the proposed study was deemed minimal risk to participants, notices were 

circulated to invite participants to join the study. Women over forty who were currently 

using exergames or interested in trying exergames were invited to participate. A notice 

was placed in the quarterly newsletter circulated by the community centre that hosted 

the study. Word-of-mouth promotion by the field researcher and the community centre 

staff, and the printed newsletter provided sufficient notice to attract the first round of 

participants. Participants saw the study as an opportunity to initiate or sustain a program 

of physical activity using a novel exercise system. Some women were attracted in part 

by the promise of a cash honorarium to participants. Many of the participants learned 

about the study from their friends who has already volunteered. The first group of seven 

participants was invited to join the study for six months. Most of the first seven 

participants attended drop-in sessions weekly unless they had a previous commitment.  

 
10 Download from 

http://www.physicalactivityline.com/index.php?option=com_content&view=category&layout=bl
og&id=54&Itemid=77 
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Women who participated in the study were contributing a considerable amount of 

time. With this in mind, each participant was offered $25 per testing cycle. Members of 

the first group of seven women were paid $25 for completing each testing cycle (initial, 

six weeks, three months, six months) for a total of $100 honoraria. The remaining 

participants were invited to join the study for three months. Members of the second 

group were paid $25 for completing each testing cycle, for a total of $75.  

At the mid-point of the study, we realized that more women were using the Wii Fit 

Plus game at the community centre, and fewer were using the game at home. Women 

who had joined the study at first were those who felt more comfortable at the study site – 

the part of the community centre geared to activities for those over fifty-five years of age. 

To attract a more diverse group of participants, Simon Fraser University’s Media 

Relations staff was asked to help write and distribute a press release about the study. 

The press release was sent to local media outlets and a short piece about the study 

appeared in Metro, a local free daily paper11. The article and press release were also 

distributed to the SFU Alumni list, which helped to raise the profile of the study.  

In order to learn more about the impact of co-exercisers on exercise adherence, 

newer participants were offered the option of joining the study with a group of friends. 

Instead of being paid a cash honorarium, those who joined in a group received a used 

Wii console and new Wii Fit Plus game with Balance Board that they could keep after 

the study. Four family/friendship groups of three members were given a used Wii 

console and a new Wii Fit Plus game with Balance Board in exchange for their 

participation in the study (total value was approximately $225, the same incentive as 

being paid in cash). If the group of friends/family completed the study, they were 

permitted to keep the Wii system. All groups completed the study, but it should be noted 

that not all individuals used the Wii Fit Plus system during the study period.  

 
11 See url http://www.metronews.ca/vancouver/local/article/881998--is-wii-fit-really-a-fat-buster 
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3.2.3. Funding for the study 

A Doctoral SSHRC award was granted to Lorna Boschman in 2010/11 to support 

her contribution to the research study. Through her co-supervisor Tom Calvert, funding 

from the GRAND Network of Centres of Excellence was awarded to offset the cost of 

participant honouraria, equipment for the study, wages for the fitness trainers who 

worked as part of the research team, and travel to conferences. Within GRAND, this 

study was a component of the Games & Fitness (GAMFIT) project which involves 

approximately fourteen researchers and industry partners, and thirty-two graduate 

students based in Canadian universities. Supervisory Committee member Ron Wakkary 

also contributed GRAND funds to support the research.  

3.2.4. Community partner for the study 

The Britannia Community Services Centre in east Vancouver, British Columbia, 

Canada agreed to host the study in their Al Mattison Lounge (AML), an area of the 

centre devoted to activities for adults aged 55 years or older.  

3.2.5. The research team 

The research team was supervised by Tom Calvert, Emeritus Professor at Simon 

Fraser University (SFU)’s School of Interactive Arts and Technology (SIAT). He was 

formerly the Vice President of Research & External Affairs at the Technical University of 

British Columbia and was a Theme Leader and Co-Founder at the TeleLearning 

Network of Centres of Excellence. In addition to being an award-winning media artist 

whose work forms part of the collection at the National Gallery of Canada, Lorna 

Boschman is currently a qualitative researcher wrapping up her doctoral studies at SFU 

SIAT. Lorna was the field researcher who designed the Wii Fitness Study, negotiated 

ethical clearance, conducted interviews, and developed the data analysis based on 

grounded theory principles. Lorna ran the study with the assistance of two fitness 

trainers. Margaret Dragu was the primary fitness trainer and has over thirty years 
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experience in fitness, specializing in clients with heart/stroke history, osteoporosis, 

arthritis, hip/knee replacement, and diabetes. When Margaret was not available because 

of the demands of her co-career as a performance artist (winner of the prestigious 2012 

Governor General’s Award in Visual and Media Art12), Sharon Taylor substituted as the 

fitness instructor for the Wii Fitness Study. Sharon is the Fitness Coordinator at the 

South Arm Community Centre in Richmond, British Columbia and has worked for many 

years in the fitness industry.  

3.2.6. Procedures for data collection 

During the research study, information was gathered from participants to learn 

more about the factors in their use of exergames. We see exergaming as one of many 

strategies used to encourage and sustain physical activities. We also wondered whether 

the social environment at the study site or at home would be more conducive to 

sustained exergame activity. Participants provided data in four ways:  through open-

ended interviews, through performing previously validated fitness tests, through their 

interactions with Wii Fit Plus that led to information being collected on the Wii console, 

and by charting their own minutes of physical activity during the testing periods. The 

initial group of seven participants provided a baseline for research testing and protocols, 

and codes from the initial sets of interviews were used to develop themes that served as 

a basis of analysis for subsequent participants.  

Research data was collected during a weekly three hour drop-in session at 

Britannia on Saturday mornings from February 12 to December 17, 2011. Women who 

used exergames at home were also invited to attend the Saturday morning drop-in 

sessions. Only two Wii-owners attended the drop-in sessions on a regular basis. 

Participants who used exergames exclusively at the study site had access to one of the 

three Wii Fit Plus game systems during the week (with permission of centre staff) as well 

as on Saturday mornings at the drop-in. During the weekly Saturday drop-in, participants 

 
12 See http://ggavma.canadacouncil.ca/en/Archive/2012/Winners/Margaret%20Dragu.aspx 
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used one of three Wii Fit Plus stations to play the games for thirty minutes or more, 

depending on their scheduled time.  

Participants from the first group of seven were beginning their final three months 

in the study at the same time as new participants joined for three months. In terms of 

data collection, the first group who were involved for six months provided four sets of 

test results, while subsequent participants provided three sets of test results. Some 

voluntarily provided additional weekly reports of self-reported minutes of activity, and 

these were included in the Participant Profiles (see Appendix A). 

Britannia staff allowed us to access an office adjacent to the Al Mattison Lounge, 

which provided a private place to conduct participant interviews with the field researcher 

and participant consultancies with the fitness trainer. Participants were also advised to 

create a user name that would be associated with their interview and testing data. After 

we realized that the chosen user names were still identifiable, each participant was given 

a unique sequential identifier, with the oldest participant being called P1 and the 

youngest participant, P30.  

The low drop-out rate among participants may partially be explained by the 

instructions to participants. They were asked to behave as they normally would if they 

were trying a new form of exercise – attend the drop-in when they are able to, and come 

for the interval testing on schedule. Aside from not showing up for testing, there was not 

a wrong way to participate in the study. The research team worked with participants to 

find testing times that were convenient, as some were traveling when their testing times 

were scheduled. 

3.2.7. Gathering data unique to Wii Fit Plus and the Wii console  

The Wii Fit Plus game (played on the Wii console) allows users to collect data 

about their own registered avatar (Mii). Registration is limited to eight users per Wii 

console. A total of three Wii Fit Plus gaming systems were installed at Britannia 

Community Centre, and each participant had a registered ‘Mii.’ Registered users (and 

the researchers conducting the study) are able to track data such as weight, Body Mass 

Index (BMI), and the duration of each Wii Fit Plus workout session. Because each 

participant was represented by a Mii, the field researcher was able to collect data 
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specific to each individual. Participants joined the study in staggered groups, enabling all 

participants to have their own registered Mii on one of the consoles. When their ‘home’ 

console was not available, participants used a guest Mii. Participants were scheduled 

onto one console or another, and so they did not have to use a guest Mii often. The Wii 

Fit Plus system does not record a complete list of mini-game scores in a manner that is 

readily accessible to players (or researchers).  

To gather the Wii Fit Plus data, the field researcher took the video signal output 

from the console and input the signal to a video camera. The audio signal was not 

required, as the activity records were presented visually only. As the video signal 

recorded her actions, the field researcher collected information by entering the game 

menus posing as each of the registered users in turn. As the registered Mii, the 

researcher performed the following actions. She visited the Wii Fit Bank that tracks the 

total number of minutes played on the console by that player. Then BMI and weight 

readings collected by console were recorded. Under a menu item called Wii Fit Plus, the 

ten games played most frequently and most recently were listed and recorded. Under 

the Activity Log menu, the number of minutes and calories spent during each visit were 

collected and recorded. The log also showed a visualization of the types of activity: 

Yoga, Aerobic, Strength Training, Balance, or TrainingPlus; this information was 

recorded. Finally, in the User Settings menu on the calendar page, the date of birth and 

height were recorded and confirmed by comparing them to the information previously 

provided by the participant.  

The Wii console data recording was loaded from the video camera onto the video 

editing software Final Cut Pro. The data associated with each participant’s Mii was 

loaded onto a computer, and manually transcribed onto an Excel spreadsheet. Two of 

the groups of three who were given a console allowed the field researcher to record their 

data, while the other two groups did not. One group stated that they did not use the 

equipment frequently at home, while the other were not able to schedule a convenient 

time to record the data at the study site.  
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3.2.8. Participant-reported minutes of weekly physical activity 

The Wii Fitness Study looked at how exergaming fits within an overall program of 

physical activity, and so, participants were asked to complete a chart tracking their 

minutes of physical activity for a week. The chart was created as a Microsoft Excel 

spreadsheet, and participants who use the software completed their charts and returned 

them by email to the field researcher. The chart included formulas that automatically 

totalled the minutes of activity per week, broken down by day of the week and type of 

activity. Most participants preferred to have a paper version of the form (see example in 

Appendix C) and completed the form manually. In preparation for their interview, 

participants brought the physical activity tracking chart to the study site and gave it to the 

field researcher. Participants were required to complete all aspects of their testing 

(interview, Wii data, standard fitness testing, and completion of the physical activity 

tracking chart) before they were paid the $25 honorarium. Categories of activity listed on 

the form included items such as: walking, fast walking, housework, climbing the stairs, 

Wii Fit Plus, cycling, hockey, yoga, stretching, Nordic Walking, and going to the gym.  

There were challenges faced by participants in completing the form. Some 

women did not want to (or forgot to) keep track of their daily activities. These women 

often completed their form at the study site, recounting the week by remembering their 

usual daily routine (“on Monday, I usually…”). One participant was more comfortable 

filling out the form with the assistance of the field researcher who asked, “What do you 

usually do on Mondays? Tuesdays? etc.”  Among the participants who completed the 

form using software, the most common challenge resulted from entering the time of 

activity in a non-minute format. If she entered ‘60’ onto the form, the calculations were 

automatic. If she entered ’60 minutes’ or ‘1 hour’, then the excel spreadsheet was unable 

to calculate the number of minutes.  

When the physical activity tracking chart was collected from the participant, the 

field researcher entered the data from each testing period onto an Excel spreadsheet. 

By comparing the reported minutes of activity during the three or four test periods, we 

were able to assess whether the participant had increased her level of activity during the 

study, how often she reported using the Wii Fit Plus outside the study site, and how 

many weekly minutes of moderate to vigorous intensity aerobic activity she reported. 
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During the mid-point interview, the field researcher gave participants a copy of the 

Canadian Physical Activity guidelines which suggest a minimum of one hundred and fifty 

minutes per week (Canadian Society for Exercise Physiology, 2011).  

3.3. Research Design: Data Analysis 

Earlier in this chapter, the methodological approach, methods of data collection, 

and types of data collected for the Wii Fitness Study were discussed. The primary 

approach is based in grounded theory, and so, the data analysis began as soon as the 

first data was collected. After the first interview with participants, the materials were 

coded to form groupings that helped to identify themes raised during the interviews. This 

knowledge informed the field researcher in the development of subsequent interview 

questions, designed to further inform the developing themes. Participant’s self-reported 

charts of activity were used to track the variety and frequency of physical activities, and 

to document any changes over the timeframe of the study.  

In section 3.1.2.1, I described how themes were identified within the initial 

interviews through coding (manually and using the qualitative software program 

ATLAS.ti). I analyzed what I had already learned from participants about those themes, 

and tried to establish which areas required further questioning to develop the themes 

more fully. Based on this early process of analysis, questions were developed for the 

subsequent interviews. The five major themes or discussion topics that I identified and 

developed based on participants’ interviews were:  

1. Identifying and overcoming barriers to fitness, 

2. Enjoying exercise and identifying benefits, 

3. Tracking activity,  

4. Assessing ability, and 

5. Exercising alone or with a group.  

Coding data represents a systematic approach to interpreting the comments and 

actions of participants. Systematic coding provides a foundation from which to develop a 

grounded theory from the study data. The challenge in undertaking a study designed to 
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collect a diverse set of data sources is in finding a way to bring them together in a 

cohesive epistemological statement while retaining the complexity of the approach.  

My approach was to apply a qualitative ontology to numerical data. The 

numerical data does not represent a specific objective value hewn from a realistic world. 

Instead the quantitative data represents relative values because the interview data 

undermines numerical ‘objectivity.’ Collection of the numerical data in the Wii Fitness 

Study did not emerge following the statement of a hypothesis, nor will it lead to the 

development of a future hypothesis. For the purpose of interpreting the data collected 

during the Wii Fitness Study, all data is deemed subjective and open to interpretation of 

the researcher and re-interpretation by the participant. In addition to techniques 

proposed by grounded theorists Kathy Charmaz (2006/2007) and Adele Clarke (2005), 

the Wii Fitness Study data analysis comes together through a process called thick 

analysis.  

3.3.1. The development of thick analysis 

In the beginning, there was thick description. The term was first proposed by the 

British metaphysical philosopher Gilbert Ryle in 1949, but is more often attributed to 

North American anthropologist Clifford Geertz, who further developed the concept in the 

early 1970’s (Ryle, 1949; Geertz, 1973; Ponterotto, 2006). Geertz contrasts “thin 

description” as a minimal observation of an event with “thick description” which provides 

a contextual description of an event (1973).  

“Believing, with Max Webster, that man is an animal suspended in webs 
of significance he himself has spun, I take culture to be those webs, and 
the analysis of it to be therefore not an experimental science in search of 
law but an interpretive one in search of meaning…ethnography is thick 
description…we begin with our own interpretations of what our informants 
are up to, or think they are up to, and then systematize those…”  
(Clifford Geertz, from ‘Thick Description: Toward an Interpretive Theory of 
Culture’, 1973:5, 9, 15) 

Denzin further developed the concept of “thick description” by emphasizing that it 

is also interpretative – from the perspective of the person having the experience and 

from those who interact within the situation (2001). “Thick description involves capturing 

and representing the meanings a particular action or sequence of actions has for the 
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individuals in question” (Denzin, 2001: 116). ‘Thick interpretation’ builds on the thick 

description, and tries to construct an account that is recognizable by the people whose 

experiences are being discussed (Denzin, 2001). Clarke builds on Geetz’ “thick 

description” by proposing thick analysis, that is, a form of analysis that takes into 

account diverse factors in the situation and social world under study (2005). “Thick 

analyses takes explicitly into account the full array of elements in the situation and 

explicate their interrelations” (Clarke, 2005: xxiii). Within this dissertation, I apply the 

constant comparative approach to diverse data sets, and use the thick descriptive and 

thick analysis techniques as a way of discussing the results.  

 



 

66 

4. Developing Results through Comparing and 
Categorizing  

Categorizing  the analytic step in grounded theory of selecting 
certain codes as having overriding significance or abstracting common 
themes and patterns in several codes into an analytic concept. As the 
researcher categorizes, he or she raises the conceptual level of the 
analysis from description to a more abstract, theoretical level. The 
researcher then tries to define the properties of the category, the 
conditions under which it is operative, the conditions under which it 
changes, and its relation to other categories. Grounded theorists make 
their most significant theoretical categories into the concepts of their 
theory. (Charmaz, K., 2007: 186). 

Kathy Charmaz defines the constant comparative method as “a method of 

analysis that generates successively more abstract concepts and theories through 

inductive processes of comparing data with data, data with category, category with 

category, and category with concept. Comparisons then constitute each stage of analytic 

development” (2006/2007: 187). Charmaz notes that grounded theorists create 

“conceptual frameworks or theories through building inductive analysis from the data”; 

she defines induction as: “a type of reasoning that begins with a study of a range of 

individual cases and extrapolates patterns from them to form a conceptual category” 

(2006/2007:187, 188). 

 Strauss & Corbin put the individual at the centre of their analytic tool, the 

Conditional/ Consequential Matrix (1998:184). However, Kathy Charmaz proposes an 

alternative approach: “I suggest renewed emphasis on actions and processes, not on 

individuals, as a strategy in constructing theory and moving beyond categorizing types of 

individuals” (2006/2007: 136). Charmaz warns that focussing on the individual rather 
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than the process can lead to a descriptive account without substantive analysis 

(2006/2007).13  

The Participant Profiles in the Wii Fitness Study represent an extremely detailed 

account of individual activities and are the starting place for my data analysis. In this 

chapter, excerpts from these detailed lists of activities are compared with each other, 

first within a decade-long grouping and then, with other decade-long groupings. The 

descriptive sections are broken into sub-sections of Results – strategies to stay fit, 

fitness testing results, self-reported physical activities, and responses to using Wii Fit 

Plus.  

Dispersed among the descriptive accounts are sections called Categories & 

Concepts. These sections function as in-text memos, pushing what was description to 

become more categorical. The five themes that I identified within the interview 

discussions – identifying and overcoming barriers to fitness, enjoying exercise and 

identifying benefits, tracking activity, assessing ability, and exercising alone or with a 

group – will be developed in relation to the description in the Categories & Concepts 

sections or later in their own separate sections of the chapter. 

In this chapter, I begin with an assertion with which all participants agreed: all of 

the women in the study stated that they wanted to be fit for life. While this point may 

seem obvious (who does not want to be fit for life?), it forms the foundation of my 

grounded theory. Unless women can imagine themselves having an ongoing program of 

physical activity, there is little chance that they will find a way to fit exergames into it. 

Exergames are not a way of avoiding traditional exercise forms so much as new ways of 

performing fitness activities while playing or being entertained. The games are not 

undertaking a program of physical activity – the women are. If a physical activity was 

appealing to the participants, then they tended to repeat that activity. As one woman 

 
13 To be fair, Strauss & Corbin (1998) do include an entire chapter on Coding for Process. As 

Adele Clarke has noted, in the 1998 version of Basics of Qualitative Research, the centre of 
the Conditional/Consequential Matrix shifted from their earlier choice of an action or activity to 
the individual. Clarke pushes the central idea of action further to include the social context. 
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noted, the key to sustaining fitness is to find a physical activity you enjoy and to keep 

doing it.  

The data results are broken into categories consisting of women who were born 

within the same decade. Comparisons within each age grouping result in further 

categorization – some walked every day while others walked twice a week; some used 

WFP at home, while others did not. The concepts discussed in this chapter provide a 

starting point from which to develop a grounded theory in the final chapter related to 

being physically active while aging.   

4.1. Being Fit for Life 

The expression “fit for life” is commonly used in North America to denote 

sustaining good health over our lifespan. A book entitled Fit for Life was written in 1985 

by Harvey and Marilyn Diamond14. The Diamonds encouraged people to eat more whole 

grains, fruits, and vegetables. While the book’s authors may have promoted a certain 

dietary formula to attain lifelong health benefits, in the Wii Fitness Study, we use the 

expression to denote a state of being physically able to perform daily activities. The 

Wii Fitness Study did not include nutritional counselling, nor was weight loss promoted 

as a goal. The field researcher and fitness trainer discouraged participants from 

weighing themselves more often than once a week. In this way, we attempted to counter 

the WFP in-game  instructions to monitor one’s weight daily. Our study specifically 

addressed physical not nutritional fitness, although they are closely related. Sustaining 

physical activity is difficult without proper nutrition.  

One of the questions asked of all participants in the Wii Fitness Study was: Do 

you plan to stay fit for the rest of your life? All participants agreed that they intended to 

stay physically active for life, or for as long as they were able to. The follow-up question 

 
14 See url http://www.fitforlifetime.com/ 
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was: What are your strategies for staying fit? Participants were also asked: Is there 

anything that holds you back from being more active? 

Determining whether participants imagined themselves sustaining physical 

activity was an important step in understanding the role of exergames as part of their 

larger program of physical activity. If any of the women had replied that they did not want 

to stay active or denied that there was anything beneficial about staying active, then the 

focus in their interviews would have stayed at the level of identifying barriers to physical 

activity, and would not have included strategies to stay active for life. The question of 

overcoming barriers is discussed in more depth later in this chapter, but the most 

common strategies among participants for staying active were: get rid of your car, walk 

instead of driving the car, walk a dog, use the stairs instead of an elevator, ride a bicycle, 

walk fast, walk daily, and take classes at a community or fitness centre. A few of the 

participants have explicitly included Wii Fit Plus as part of their lifelong physical activity 

routine because the games allow people to improve their ability to balance, and playing 

the games reduces stress.  

4.2. Data for Participants Aged 70-79 

The next four major sections of the chapter contain groupings of participants by 

decade (i.e. their 70’s, 60’s, 50’s, and 40’s). Although common, this entirely arbitrary 

division gives us a starting place in examining the experiences of participants in the Wii 

Fitness Study. Of course, there are women in their 70’s who are more physically fit than 

those a decade younger, but this division gives us a chance to examine age-related 

barriers to fitness and to learn how these women have overcome those barriers (or not). 

Interview responses give some indication of how the women conceive of being fit for life, 

whether they have strategies to stay fit, and how they view barriers to fitness. Then, the 

participants’ scores in physical tests of aerobic endurance, lower body strength, and 

balance standing one-legged are presented and discussed. The age-stratified results 

continue with self-reported weekly physical activities which give us an idea of what 

constitutes a program of physical activity for each woman. Each major section concludes 

with how the women born in that decade responded to using WFP. 
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4.2.1. Participants aged 70-79: Strategies to sustain physical 
activity 

In Table 1, the interview data indicates how the women who are in their seventies 

view being fit for life, what their strategies are to achieve that state, and whether 

obstacles or barriers hold them back from being more active. A descriptive summary of 

each of the interviews is presented in Appendix A for those who wish to learn more 

about any of these participants. To protect the anonymity of participants, they have been 

given non-descript names: the oldest is called P1, while the youngest is called P30.  

Table 1: Strategies for physical activity among participants in their seventies 

P# Question: Do you 
have plans to stay 
physically active for 
the rest of your life?  

Q: What are your strategies 
to stay active and fit?  

Q: Is there anything that 
holds you back from being 
more active?  

1 "That is the most 
important thing in 
anybody's life." 

Went outdoors for a walk or 
run every day of her life.  

Previously more active. Gave 
up cycling because she needs 
to be mentally sharp while on 
the road. Used to run; now 
walking instead. Memory 
problems due to Alzheimer's 
disease. 

2 "Yes. I'm doing one 
thing that the Wii has 
done…I pull my 
shoulders back. And 
that's new. And I think 
that's directly because 
of that” [Wii Fit Plus 
in-game cue] 

Walking the dog morning and 
night, eating more fruit and 
vegetables, won't eat meat 
unless it is organic. Cleans up 
around the house and all of 
that keeps her thin.  

Family responsibilities, 
volunteer tasks. 

3 “As long as I can, yes 
of course. “ 

She will keep her routine: 
takes water aerobics classes, 
active at community centres, 
likes to walk casually to shop 
but walks quickly for exercise, 
likes to feel her blood moving 
during 45-60 minute walks 

Likes to be active, has always 
been active, doesn't feel right if 
she isn't out doing something. 
Sometimes gets dizzy when 
walking up the hill so doctor 
told her to slow down.  

4 “Oh if God gives me 
health, yes. Yes I try.” 

She goes out of the house, 
walks to each of her daily 
activities in the community, 
has a car but doesn't drive it 
very often. If children want to 
visit, she asks them to wait 
until she's done at the gym.   

If she stays home, she eats 
more and gets tired. Go out 
and feel more energetic. She 
pushes herself to go out. She's 
got lots of work at home, but 
goes out so she has more 
energy. 
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5 “I don’t have a plan 
per se, definite plans 
like a goal in mind, 
but I do plan to stay 
physically active.” 

Has bowled in league for 
years, goes to Curves gym. 
Motivation is connected with 
people who she’s active with, 
fun to have a buddy to go with. 
Says it would be wise to be 
more physically active more 
than she is now; not a 
commitment but just general 
physical activity. 

Laziness! Trying to find an 
activity that interests her. 
Nothing holds her back. She 
just wants to find something to 
continue with. 

6 “Oh yes. My body 
started to give up, 
little by little, but my 
mind is still young. I 
don't feel old. I don’t 
feel my age.“ 

Socially very active, goes out 
dancing with friends, keeps 
busy so she doesn't feel the 
pain, likes doing Wii Fit Plus 
breathing exercises.  

Is currently being treated for 
respiratory problems (so 
climbing hills is a problem). 
Weakness in one leg after 
chemo treatment years ago. 

7 “Yeah I plan to stick 
around and make my 
children's lives 
miserable. Like 
they've made mine!” 

Continue with what she's been 
doing - home treadmill, Wii Fit 
Plus at home, physically active 
daily, walks a lot, plays team 
sports especially bowling, 
walks the dog. 

Her left foot was injured years 
ago when someone stepped 
on her foot and broke the small 
bones. If she wears proper 
shoes, it doesn't bother her. 

Among the eldest group of women in the study, the affirmative response to 

“sticking around” and “being in good shape” was unanimous. While some acknowledged 

chronic health conditions, they were determined to remain active. Almost all of the 

women have found a physical routine that they enjoy. P5 may be an exception – she 

enjoyed group physical activity the most, and struggled to be active on her own. For this 

group, being physically active was habitual. Most of these participants felt best when 

they were active on a daily basis. Several mentioned that their physical activity was tied 

to socializing or daily chores – they walked to the community centre or went shopping or 

walked weekly with friends toward a common destination. Two of the women in this 

group of seven regularly attended the weekly 55+ Walking Club (P6 and P7), while 

another (P3) complained that the Walking Club members walked too slowly for her faster 

walking pace. P3 recorded the fastest time in the Six Minute Walk Test among 

participants in this age group. The second fastest time was achieved by P7, who was 

also the most frequent Wii Fit Plus user in this age group. P7 liked to play Wii games 

with her grandson. 

A barrier common to several of the women in the eldest group was the loss of 

short-term memory. While one (P1) discussed her Alzheimer’s diagnosis, several others 

complained about the effects of memory loss on daily functions. In terms of sustaining a 
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program of physical activity, the effects of memory loss could undermine one’s intention 

to remain active. For example, P1 states that she has gone for a walk or run every day 

of her life, but her daughter (who lives with her) reported that P1 was more active before 

she began to lose her memory. P1 discussed giving up cycling because she believed 

that one must be mentally fit when negotiating complex traffic situations.  

Participants reported addressing barriers to fitness in practical ways. Prior to the 

study, P7 learned to accommodate an old foot injury by wearing specific athletic shoes 

that provided the support she needed to remain active. P6 experienced a respiratory 

condition that limited the intensity of her activities while she was in the study. With the 

assistance of the field researcher and trainer, she was able to succeed in Wii Fit Plus 

games that were appropriate for her health condition.  

The two participants who were the least physically active (at this time in their 

lives) in terms of aerobic endurance were P5 and P6. Both were cancer survivors whose 

illness was in remission at the time of the study. P5 and P6 were very socially-engaged 

women and enjoyed physical activity most when they were with others. Both used the 

word “lazy” or “laziness” to describe an internal barrier to fitness. Yet, when questioned 

further, they admit that they were not really lazy. Without the support of a group or 

encouragement of a ‘buddy’, they found it difficult to be physically active.  

4.2.1.1. Categories & Concepts (Barrier – memory loss) 

The oldest two women in this group discussed specific ways that their physical 

activity levels had been affected by having memory loss. They rely not only on the 

systems that they generate themselves, i.e. their own plans, but are also depend on 

regular input from others i.e. physical activity with family members. Memory loss can 

become a barrier to physical activity when it becomes difficult to remember to act on 

your fitness strategy. For example, house-bound people with Alzheimer’s disease may 

state that they were out for a long walk this morning, confusing long past actions with 

those taking place in the recent present. A woman affected by memory loss who was 

previously physically active may believe that she is still as active as she always was, 

despite being more sedentary.  
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4.2.1.2. Categories & Concepts (Having a routine activity) 

Women with a daily or weekly routine of regular physical activity reported feeling 

satisfaction with their fitness level. They were active and they knew it: their activities 

were consistent with their intentions. They went for a walk and felt better after the walk 

and wanted to walk again the next day.  

4.2.1.3. Categories & Concepts (Calling yourself “lazy”) 

Those who were uncertain or embarrassed about their relative fitness level did 

articulate their intention to be active, but were not able to realize that intention. These 

women called themselves “lazy” as a way of expressing dissatisfaction with their actions. 

They described the social pleasure of being active with a group while performing a 

structured activity. For them, the large group that formed among participants at the study 

site on Saturday mornings provided an experience they wanted to repeat. They attended 

regularly and played the WFP games weekly. They did not want to go out on their own 

and find ways be physically active. They wanted to be active with others.  

4.2.1.4. Categories & Concepts (Physical activity level matching the group) 

The 55+ Walking Club represented an opportunity to be active with a group. 

Women who were comfortable with the slower pace of the group enjoyed the activity, 

while those who walked more quickly were frustrated by the slower pace. For slower 

walkers, the group moved at a comfortable pace and they wanted to repeat the 

experience. For those who enjoyed walking quickly, the group was not suitable. Those 

who enjoyed the slower pace continued with the Walking Club, while those who did not 

enjoy it stopped attending. This principle resembles the response to WFP: those who 

enjoyed it most tended to keep returning to the game.  

4.2.1.5. Categories & Concepts (Caregiving duties) 

One of the older participants reported that she spent time caring for her mother 

and aunt, who were both close to one hundred years old. She reported that her 

caregiving duties did take away from the time she had remaining to pursue physical 

activities.  
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Several parents in the study discussed the situation they had been in when their 

children were younger. One of the women in her seventies reported that she neglected 

her own health while caring for her young children. In her interview, she emphasized the 

importance of taking time for yourself when caring for others dominates your time. 

Caregivers may spend more time nurturing others than caring for themselves.  

4.2.2. Participants aged 70-79: Discussion of fitness test results 

As the fitness trainers who worked with the study pointed out, sometimes people 

assess their own fitness at a higher level than it is. Standardized fitness tests give an 

indication of the effectiveness of one’s efforts. A woman may go to the gym and use the 

treadmill. However, if the treadmill settings are too low, she may not increase her 

aerobic endurance level over time.  

Columns show the score from the initial, mid-point, and end Six Minute Walk 

Tests. For the seven participants who performed two mid-point test readings, the 

numbers are averaged. In the furthest right column of Table 2, the percentile rank from 

the Senior Fitness Test Manual (SFTM) is given (Rikli & Jones, 2001:127). The 

comparison gives an idea of how relatively fit each participant was compared to others of 

the same age and gender, in terms of aerobic endurance. Because the SFTM uses 

yards in their charts, the number of feet traveled during each Six Minute Walk Test was 

divided by three. The average, median, and standard deviations for this sub-set of data 

are displayed at the bottom of the table. 

The eldest three participants (P1, P2, P3) were relatively fit in terms of aerobic 

endurance, as was P7. Among these four participants, the idea of having a daily routine 

of physical activity was common; two of the women walked their dog several times daily. 

Rather than making an effort to be more active, this more active sub-group tended stay 

fit because they were physically active when performing routine activities. These four 

women were relatively more active than those who participated in the SFTM. Those who 

reported walking more frequently performed the Six Minute Test more efficiently than 

those who were slower and less frequent walkers.  
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Table 2: Assessing aerobic endurance (AE) for participants in their seventies 

P#  Age 
AE - Start 
(feet) 

AE - Mid-
point (feet) 

AE - End 
(feet) 

Fastest test  
(yards) 

SFTM 
percentile 

1 79.0 1583.0 1679.0 1413.0 559.7 65.0 
2 77.0 1591.0 1617.0 1856.0 539.0 60.0 
3 76.0 1402.0 1759.0 1799.0 586.3 75.0 
4 75.0 1505.0 1535.0 1549.0 511.7 50.0 
5 74.0 1373.0 1384.5 1353.0 461.5 20.0 
6 74.0 1397.0 1330.5 1289.0 443.5 15.0 
7 72.0 1681.0 1736.0 1601.0 578.7 65.0 

Average 75.3 1504.6 1577.3 1551.4 525.8 50.0 
Median 75.0 1505.0 1617.0 1549.0 539.0 60.0 
Standard 
Deviation 2.3 118.4 168.3 217.5 56.1 23.5 

In Table 3, results from the three Chair Stand Tests (start, mid-point, end) are 

presented for Wii Fitness Study participants who were in their seventies. The test was 

used to assess lower body strength. The fitness trainer counted the number of times 

participants could sit on a chair and rise again to the starting position in thirty seconds. In 

Table 3, the far right column shows the comparable percentile range from the SFTM for 

participants of the same age and gender (Rikli & Jones, 2001: 125).  Presenting the 

results in a range takes into account all of their results. Although the number of 

participants is small, the average, median, and standard deviations for this sub-set of 

data are presented for comparison.  

Table 3: Assessing lower body strength for participants in their seventies 

P#  Age 

Chair 
Stand 
start 

Chair 
Stand 
mid-point 

Chair 
Stand 
end 

SFTM 
percentile 
range 

1 79.0 14.0 22.0 17.0 65-100 
2 77.0 16.0 15.0 16.0 75-85 
3 76.0 11.0 15.0 16.0 30-85 
4 75.0 9.0 15.0 17.0 15-90 
5 74.0 11.0 12.0 12.0 30-45 
6 74.0 9.0 8.0 14.0 10-65 
7 72.0 14.0 13.0 12.0 40-65 

Average 75.3 12.0 14.3 14.9   
Median 75.0 11.0 15.0 16.0   
Standard 
Deviation 2.3 2.7 4.2 2.2   
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P1 performed the Chair Stand Test best in her mid-point test – by achieving 

twenty-two stands, she scored well above the ability of others documented by the SFTM 

(Rikli & Jones, 2001:125). P1 also achieved her best Six Minute Walk Test at the mid-

point. She was one of the participants in their seventies who had a lifelong habit of 

physical activity, stating that she has been for a walk or a run every day of her life. In her 

last test, she walked more slowly, and her unilateral balance was poorer than it had 

been previously.  

While the mid-point in the aerobic endurance test showed the strongest 

performances for most participants (highest average and median), the lower body test 

showed a trend toward achieving more Chair Stands as the study progressed. Most 

participants in their seventies had a higher score in the end test than in the start test, 

although becoming more familiar and confident while performing the test may also have 

influenced the results.  

The third standard fitness test is one that is also included in the Berg Balance 

Scale – the One Leg Standing Test (Berg et al., 1992; Michikawa et al., 2009). Results 

from the One Leg Standing Test are shown in Table 4. Although there were large 

variations in ability to stand one-legged, the overall trend as reflected in median values 

showed an increased ability to maintain balance during the length of the study. The 

average score decreased slightly because two of the participants (P1 and P4) showed a 

loss of balancing ability over time.  

Table 4: Assessing one-legged balance among participants in their seventies 

P# 
 
Age 

Balance 
Start 

Balance 
Mid-point 

Balance 
End 

1 79.0 27.0 24.0 15.0 
2 77.0 4.0 15.0 30.0 
3 76.0 30.0 30.0 30.0 
4 75.0 30.0 7.0 5.0 
5 74.0 3.0 9.5 10.0 
6 74.0 1.0 3.5 0.0 
7 72.0 5.0 4.0 9.0 

Average 75.3 14.3 13.3 14.1 
Median 75.0 5.0 9.5 10.0 
Standard 
Deviation 2.3 13.9 10.3 11.8 
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In addition to having the quickest Six Minute Walk Test among women in their 

seventies, P3 also demonstrated the greatest ability to stand one-legged. She 

considered herself a fast walker, and was able to maintain her balance for at least thirty 

seconds during each of the three tests. P2 was able to improve her ability to stand one-

legged from four seconds to thirty during the three months of the study. In addition to 

using WFP at home, she was a yoga practitioner who appreciated the WFP’s reminder 

to correct her posture.  

4.2.2.1. Categories & Concepts (Self assessment matches performance level) 

The women who reported being physically active over a lifetime and successfully 

addressing barriers to fitness tended to show the strongest performances in formal 

fitness testing. This may seem obvious but those who have been inactive for many years 

did not perform as well in physical tests than those who have been active. Those who 

were fast and frequent walkers tended to be able to perform best in the Six Minute Walk 

Test of aerobic endurance and in the Chair Stand Test for lower body strength. Women 

in this age group who described themselves as “lazy” performed more poorly than others 

in tests for aerobic endurance and lower body strength.  

4.2.2.2. Categories & Concepts (Life-altering events) 

Women introduced the idea of life-altering events. For example, the loss of a 

spouse led one to become more active because her husband was not physically active. 

For another woman who had been very active with her husband, his death triggered 

severe feelings of sadness that were alleviated over time by regular physical activity she 

initiated on her own. She began going to the pool, and walking even when she didn’t feel 

like going out.  

All of the women in this group were retired. Unlike younger women who 

complained that they did not have time to be active, the women in their seventies had 

the time to walk to many of their destinations. 

4.2.3. Participants aged 70-79: Self-reported physical activities 

Data from participant’s self-reported minutes of physical activity is presented in 

this section. Women were asked to track their activities three times during the Wii 



 

78 

Fitness Study – at the start, mid-point, and end. Rather than using the self-reporting to 

track exact minutes, the data is used to track changes in the overall intensity and variety 

of activities over time. For detailed numerical data, refer to the individual Participant 

Profiles in Appendix A.  

Within the group of participants in their seventies, P1, P2, P3, and P7 had above 

average aerobic endurance testing results. P1, P2, P3, and P7 were active daily 

walkers. P7 was also very active using Wii Fit Plus. Within this group, P3 had the highest 

score on her Six Minute Walk test. She was very active, reporting fast and casual 

walking, swimming and attending water aerobics (Aquafit), climbing stairs, and 

household chores. In addition to ordinary household tasks, she painted, washed the car, 

and gardened. 

P4 reported that she was very active, but her Six Minute Walk Test did not reflect 

her efforts – her aerobic endurance level was at the fiftieth percentile for a woman her 

age. An observation by the fitness trainer who administered the test may be relevant – 

P4 wandered away from the testing site several times. The trainer wondered if P4 had 

forgotten why she was walking there, and had wandered off to do something else. P4 

returned when the trainer reminded her to continue until six minutes of testing elapsed. 

While P4 did not report being affected by memory loss, this may have had some bearing 

on her other scores as well. She was able to stand unilaterally for 30 seconds at the start 

of the study, but this ability declined over time. The Wii Fitness Study did not include 

formal methods of testing for memory loss. P4 was also not able to complete her self-

reported chart without assistance from the field researcher, but this may have been 

related to language, literacy or numeracy barriers.  

P5 reported more vigorous activities like walking fast or attending the Curves 

gym earlier in the study than later. She included times for “pool”, but meant the game, 

Pool, not the swimming pool. P6 was also relatively inactive compared to the other 

participants in their seventies. A respiratory condition limited P6’s ability to walk quickly. 

When she attended the Saturday morning drop-in, she usually walked afterward with the 

Walking Club. Because she tracked her self-reported minutes during the same week as 

she did her fitness testing, she entered zero minutes for her Wii Fit Plus time on testing 

weeks. On those weeks, her time at the study site was taken up doing the standard 
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fitness tests. Unlike other participants who undertook different types of exercise, P6 was 

not active except for walking, doing housework, and using WFP. 

P7’s activity level seemed quite consistent throughout the study – she walked 

about forty-five minutes to an hour daily, and used her WFP game at least half an hour 

daily. Although P7 reported that she was not very physically active until her husband 

passed, she was a life-long bowler. She combined moderate and vigorous forms of 

activity.  

P3, P4, and P7 reported that they exceeded the minimum level of aerobic activity 

suggested by the Canadian Physical Activity Guidelines (Canadian Society for Exercise 

Physiology, 2011). P2 exceeded the guidelines by her third test.  

4.2.3.1. Categories & Concepts (Reliability of self-reporting) 

In most cases, the self-reporting of physical activity matched fitness test results. 

In two cases, discrepancies seemed related to memory loss. In the first case, a woman 

who was diagnosed with Alzheimer’s disease reported her activities with the assistance 

of her daughter who lives in the same household. In the second case, a woman’s test 

results were variable because she lacked focus during the test; she reported running two 

or three times weekly, but the fitness trainers doubted this statement. The woman did 

attend workout sessions at the gym, and ran on the treadmill; these activities were 

repeated weekly.   

4.2.4. Participants aged 70-79: Response to Wii Fit Plus 

Participants who were in their seventies belonged to several social groupings. 

The two eldest participants, P1 and P2, each lived in a house with their daughter and 

daughter-in-law. In both families, their daughter was the most technically astute member 

of the group, removing possible barriers for others that might have occurred while setting 

the game up or navigating the menus. When they played the WFP games, it was after 

their daughters had set things up and encouraged others to play. Neither P1 nor P2 was 

able to set up or navigate through the game without technical assistance. 

P3, P4, P5, P6, and P7 were regular attendees at the study site, contained within 

a lounge designated for those aged over fifty-five within a community services centre. P5 
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and P7 had known each other for years, and played in a bowling league together. When 

she first moved to the area, P4 lived in a house at the present site of the community 

centre. All five lived the area for much of their adult life, and were active at the 

community centre. 

P3, P4, P5, P6, and P7 were part of a group of women who began to think of 

attending the Saturday morning WFP drop-in as part of their weekly routine. Several 

women in the group expressed displeasure when their part in the study ended: it was a 

part of their weekly routine that contained both social and physical pleasures. If they 

hadn’t seen each other during the week, the Saturday drop-in was an opportunity to 

share confidences and insights. This group of women laughed with each other often, and 

used the games to improve their balance. P4 and P6 joined the study during the first 

week, and attended regularly for six months. P5 was also in the study for six months, 

while P3 and P7 joined later for three months only. P7 also used a home-based WFP 

system.  

P1 reported that she had tried WFP once at her daughter’s house, but did not like 

it as much as going outdoors to walk or run. P1 asserted that she had been on a walk 

every day of her life. Her family reported that P1, who has Alzheimer’s, enjoyed playing 

WFP but would not have been able to navigate through the menus without assistance. 

Once when she was at the study site for testing, P1 played one of the WFP running 

games. Instead of standing in front of the monitor as other participants had, she began 

using the whole room to run. Her lack of familiarity with the conventions of the group 

allowed her to play the game in a way that was more active and resembled more closely 

the experience of running outdoors. 

After playing WFP, P2 remarked that she had not realized she could retrain her 

balance. She responded well to the in-game suggestion to push her shoulders back to 

improve her balance. When their group first brought the Wii console and WFP game 

home, they invited friends over and played the game continuously in a marathon 

weekend. According to the logs on her home Wii console, P2 played WFP twice a month 

for fifteen to thirty minutes a session. She played Soccer Heading, a balance game, the 

most often; she also enjoyed Snowboard Slalom and Ski Jump, balance games set on 

the ski slopes. In her youth, P2 was a competitive skier. 
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P3 enjoyed attending the Saturday morning WFP session, but wished that she 

could have had forty-five minutes to play, rather than thirty. She noticed that she 

performed better in WFP games if she were relaxed, but also mentioned that she 

disliked Yoga because it made her tense, not relaxed. She found WFP challenging at 

first, but later began to see it as a weekly challenge she enjoyed. She thought having to 

wait through the menus, and the attempts by the game to be social were a waste of her 

time. She would have preferred to move directly to playing without so much extra 

chatter. Calling it a gadget, she found the menus too complicated; she said she would 

not have been able to set it up on her own. At first, she was confused by the way the 

game responded to her movements: “It’s something you have to get used to because I 

think the movement, how you move your body to do all those things is something you 

don’t get right away. You have to try a few times because you think you’re going left but 

you did already a little wiggle, and you go right…Working and walking and bending down 

and doing housework is different than moving your body left, right, front, and back. 

Because those movements, you don’t do at home. I’m gonna be sore today in my hips. 

You use muscles you usually don’t use.” Two balance games, Penguin Slide and 

Balance Bubble, were her most frequent choices from the WFP menus. 

P4 likes to try new things, and was the first of the 55+ Centre regulars to join the 

study. On Saturday mornings, she had a long established practice of going to the gym to 

lift weights and walk quickly on the treadmill. Because she enjoys running, the WFP 

running games were her favourites. She played Table Tilt, Soccer Heading and Bubble 

Balance the most frequently; all are WFP Balance games. P4 usually attended the Wii 

Fitness Study drop in for about twenty minutes on her way home from the gym, 

sometimes playing as little as three or four minutes. When P4 was done playing a WFP 

game, she would often stand looking at the monitor with the remote in her hand, 

wondering what to do next. Without assistance from the field researcher or fitness 

trainer, she had difficulty navigating the menus. If assistance was not available because 

others were having their fitness tests, P4 often left because of the challenging WFP 

menu structure. P4 spoke English as an additional language, and this may have also 

been a barrier in understanding WFP instructions. 

Unlike some of the other participants, P5 had previous experience playing games 

on the Wii console. She was active in a group at the 55+ Centre that used the Wii Brain 
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Gym game for cognitive training and entertainment and had also played Wii Sports. P5 

joined the study because she wanted to learn to be more physically balanced, and 

wanted be able to perform daily activities with more ease. She enjoyed attending the 

Saturday morning drop-in because of the social aspects – she preferred to be physically 

active with a friend or group. Her doctor encouraged her to be more physically active, as 

this would help to address her high blood pressure and cholesterol readings. P5 

reported that the WFP Balance game Tightrope Walk gave her the giggles. She says, in 

a great game, “there should be a greater combination of both mental activity and 

physical activity.” She liked playing the WFP games because even if you do poorly, you 

can just try again. When asked if she thought that adults who were older than she is 

would enjoy WFP, she said, “They will have more interaction and sociability, laughter, 

exercise, movement.”  

In the six months that she attended the study, P6’s health deteriorated; by the 

last few months of the study, she had developed a respiratory condition that 

necessitated taking medication before being physically active. Earlier in the study, P6 

played more balance games, but later, her focus was on the WFP Yoga poses, where 

she excelled. She used the Deep Breathing, Warrior, and Half-Moon Yoga poses, as 

well as playing games like Balance Bubble and the cognitively challenging Perfect 10. 

P6 was not able to navigate through the menus on her own, and was frustrated at times 

when the field researcher or fitness trainer were too busy to help her. Even though she 

realized that she was given instructions, she felt like they didn’t stick in her brain, and so 

each week, she had to learn again. Usually on Saturday mornings, P6 would attend the 

WFP drop-in, then go out with the Walking Club. As she explained, the WFP games 

made her feel good on multiple levels: “When you learn something, when you do 

something for your body, you feel good. And if you feel good, you are happy. You’re 

involved soul, mind, and body. When you move, I do it with the Wii there, it’s great. It’s 

good for my mind. I’m alert. It’s good for my body, for my balance. I think it’s fantastic!” 

Among the group of participants in their seventies, P7 played the Wii Fit Plus 

games the most often. She attended the Saturday morning drop-in regularly, and only 

missed attending a few times when she had other plans for the day. She also played 

WFP at home, logging between two and six (self-reported) hours per week on the 

games. During the time of the study, her daughter and grandchildren were living with her 
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temporarily. While she enjoyed the company, she had to ensure that grandma had her 

Wii time – otherwise the children would have taken over. Although she sometimes joined 

the Walking Club after the drop-in, she preferred walking on her own and stopping when 

she wanted. P7 likes the Mii characters she creates in WFP but does not like other 

active Wii games that use generic avatars. She will not play those games because her 

character is not there on the screen. She played Wii Sports before she got the WFP; as 

a lifelong bowler, she enjoyed playing the Wii bowling games. In WFP, she has played 

most of the games and has achieved three or four stars (the highest standing). She used 

the WFP to add additional physical activity to her weekly routine, as she had a goal of 

losing a little weight. The WFP game showed that she was on the borderline to be 

overweight rather than normal weight, and she used this reading to justify dropping a few 

pounds during the study.  

Within this group, P7 was the most frequent WFP user and the only one to use 

the game more than one hour weekly. She played the game at home and at the study 

site. P7 reported playing WFP over four hours per week at the start of the study, and 

was still playing over two and a half hours weekly by the end. As well as playing for her 

own entertainment, she played so that she could sustain a friendly competition with her 

grandson. Although three of the participants in their seventies (P4, P5, and P6) were in 

the study for six months, P7 still logged a higher number of minutes at the study site in 

only three months. While P7 logged six hours and thirty-nine minutes at the study site, 

P4 logged two hours, twenty-seven minutes, P5 logged two hours, fifty-six minutes, and 

P6 logged four hours, thirty minutes.  

P7 used WFP most frequently of the participants in their seventies, yet she had 

fewer Chair Stands in her end test than in her first. P4 and P6 used WFP on a regular 

basis during the study, and they improved the number of Chair Stands considerably from 

their first test to their last. P5 was also a regular WFP user, and sustained her Stands 

during the study. Participants in this age group tended to choose balance games much 

more frequently than games that addressed lower body strength or aerobic endurance.  

4.2.4.1. Categories & Concepts (Using Wii Fit Plus at home) 

For groups of participants including one or more technically astute members, 

figuring out how to connect the Wii console to a television monitor was not a problem. 
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However, many of those who attended the Saturday morning drop-in asserted that they 

would not know how to make the connections between the console and their television if 

they were on their own. Others were not sure if they could remember how to navigate 

through the WFP interface without technical support.  

For the participants who have experienced some degree of memory loss, 

remembering how to navigate through the WFP menus to get to their games was a 

challenge. Even those without memory loss reported that going through the initial steps 

of Wii system configuration could be an impediment unless they ran through the steps 

more frequently. When working at home, assistance in navigating through the menus or 

patching pieces of equipment together was limited unless someone in the household 

knew how to use the game. For participants who attended the Saturday morning drop-in, 

services like technical assistance for troubleshooting the games, and fitness expertise 

for planning a fitness strategy were freely available. 

4.2.4.2. Categories & Concepts (Technical support while using WFP) 

Although assistance was usually available for participants at the study site on 

Saturday mornings, there were times when the field researcher and trainer were 

conducting the interviews or testing and there was no available technical support. For a 

few of the older participants, the lack of constant support was a problem when they were 

navigating the WFP menu structure. Sometimes, even repeating the same game again 

was a challenge. One described her inability to retain instructions – she heard the 

directions, but they did not “stick” in her brain. Participants who had not reported having 

memory problems, who played WFP regularly, and who were familiar with ICT did not 

face the same barriers while they played. Even younger participants who did not play 

often had some problems remembering how to navigate through the menus. Although 

there was an instruction manual available, participants did not mention using it. They 

expected to be able to respond intuitively to the game interface. 

4.3. Data for Participants Aged 60-69 

Women in this age group were making a transition from full-time or part-time paid 

work into their retirement years. Several women in their seventies discussed adopting a 
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regular fitness routine after retirement, and the women currently in their sixties seem to 

be following this trend. Most of the Wii Fitness Study participants in their sixties were 

developing strategies to counter chronic health conditions such as diabetes, high blood 

pressure, knee or hip replacement, osteoarthritis and osteoporosis.  

4.3.1. Participants aged 60-69: Strategies to sustain physical 
activity 

There were a variety of approaches among participants in their sixties, as all 

intended to remain active or to increase their level of physical activity. P8 practiced a 

rigorous form of yoga almost daily, while P9 attended several fitness classes weekly at a 

community centre. Being part of the Wii Fitness Study and strategizing about increasing 

the intensity of her aerobic activities helped P10 to introduce small changes to her 

weekly physical activities, such as adding more stair climbing and trips to the gym. P9, 

P10 and P11 enjoyed attending the WFP sessions at the study site on Saturday 

mornings. P11 increased her physical activities, worked to control her stress levels, and 

decreased the use of her car. These changes helped P11 to lower the amount of insulin 

she needed to ingest in order to control her diabetic condition.  

Table 5: Strategies for physical activity among participants in their sixties 

P# Question: Do you 
have plans to stay 
physically active for 
the rest of your life?  

Q: What are your 
strategies to stay active 
and fit?  

Q: Is there anything that 
holds you back from being 
more active?  

8 “Yes” Yoga practice is almost 
daily. Loves to walk 
especially in better 
weather. Does not have a 
car. 

Her knee was hurting for the 
past couple of months. She 
injured herself running for the 
bus 

9 “I certainly hope so.” Fast walker. Goes out 
almost daily. Has to move 
to stay mobile. Uses 
armchair exercises, Tai 
Chi, water aerobics, 
community centre group 
classes, and stretching. 
Gave up her car. 

In the wintertime, challenging 
to get out. Joining with group 
activities forces her out when 
it's miserable, cold, and 
raining. When she doesn't 
have a specific goal, she stays 
indoors. 

10 "Yes. I mean, I don't 
have specific plans, but 
I plan to stay active."  

Scheduled classes are 
more fun. Dances more 
because she likes it. Swims 
more. Used being in the 
study to increase physical 

Feels better when she 
exercises. Just feels lazy 
sometimes. Mostly retired but 
active as volunteer. 
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activity levels, climb more 
stairs, and be more active. 
Made effort to increase 
intensity, tried walking 
faster, climbed extra stairs, 
did more exercises at 
home. 

11 "Absolutely. Just for 
itself and because I'm a 
diabetic. That's an 
important point - since 
starting the WFP study 
and…” being more 
active, insulin 
requirements have 
dropped considerably. 

Just to remember every 
day. Walk more and leave 
car in the garage in the 
daytime, even at night, use 
transit more, climb hills and 
stairs instead of avoiding 
them. Looked forward to 
using Wii Fit at study site, 
but preferred to work on her 
own. 

Getting into the habit works 
best for her, not very well 
coordinated. Consistency is 
not her strong point. Does not 
like to attend water aerobics 
when other people are talking 
and distracting her.  

12 "Oh I hope so. I believe 
I will because my knees 
need it. If I don't do 
anything, they stiffen up 
and I don't feel good at 
all." 

Knows the outcome if she 
doesn't stay active. Uses 
Nordic Walking Poles three 
times weekly, tries get out 
for at least 15 minutes 
daily. Increased awareness 
that she needs to exercise. 
She prefers walking in 
cooler weather. 

"My body! Laziness. Weather, 
sometimes if it is crummy 
outside." Had double knee 
replacement. 

13 "Yeah, I hope so." Walks twice daily with 
family and dogs, and uses 
it as cross training. Tries 
not to sit too long at work, 
to get up for lunch. Wants 
to ramp activity level up 
slightly. At a comfortable 
level now. 

Does not like to take a break at 
work, likes to finish what she 
started without interruption, 
has increased activities 
including strengthening upper 
body to counter osteoporosis.  

14 "I do. I very much want 
to." 

Plays co-ed ball hockey 
twice a week, indoor 
soccer, hiked. For her, 
scheduled activities are 
best. Her daughter 
encouraged P14 to be 
active and eat well because 
daughter’s friends' parents 
were getting sick. P14 
checks community centre 
fitness guide every season, 
looks for new ways to be 
active. 

Motivation and concerns about 
what her body can bear, 
usually she'll just go and do it, 
regardless of how she feels. 

Participants in their sixties began with diverse approaches to being physically 

active. P12 has never been athletic; she had double knee replacement surgery several 

years previously. While participating in the study, she worked with the fitness trainers to 

find aerobic and balance activities on WFP that were appropriate for her abilities. While 
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participating in the study, P12 reported that she decided to eat more healthy food 

(especially more vegetables) and was able to increase the duration of her walks using 

Nordic Walking poles from five to forty-five minutes per session. The poles help to 

support her knees while walking.  

Some participants, with support of their close community, had already developed 

very successful strategies for remaining physically fit. P13 had a well-developed routine 

with her family – they walked the dogs twice daily and used cross training techniques 

while walking, increasing the aerobic intensity to a sprint at times. P13 and her partner 

encouraged each other to be active, and they have developed what they regard as a 

sustainable routine, despite the sedentary nature of their paid work.  

P14 prefers to be active in a group – she is the only participant in her sixties who 

still played physically intense team sports like co-ed ball hockey. P14 also credited her 

daughter with providing encouragement to be physically active and to eat nutritious 

foods. P14’s daughter had noticed that parents of her peers were unwell, and wanted to 

ensure that her mother stayed fit and healthy. 

4.3.1.1. Categories & Concepts (Making small changes) 

Several women in their sixties discussed this idea – how making small changes 

can make a big difference over time. Women were familiar with the public health 

messaging to use the stairs instead of the elevator or to walk instead of driving. Being 

part of the study and being encouraged to discuss strategies to be physically fit 

reminded them of the messages they had heard but ignored previously. The small 

changes are a moment of decision – should I walk or drive? Some women at this age 

had already given up using a car as a conscious lifestyle choice.  

4.3.2. Participants aged 60-69: Discussion of fitness test results 

In Table 6, results from the Six Minute Walk Test are presented for participants 

who were in their sixties. In the far right column, results of Wii Fitness Study participants 

are compared to those who were part of the SFTM; the comparison is expressed as a 

percentile (Rikli & Jones, 2001:127).  
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P13 and P14 were very fit compared to other women their age. Both had regular 

exercise routines they followed year-round. P9’s test also indicated that she is more fit 

than many women her age – she had severe osteoarthritis, and kept active daily so she 

could keep moving more freely despite her painful joints. P9 and P13 were both fast 

walkers. Like P3 in the group of women in their seventies, P13 stopped attending the 

55+ Walking Club because they walked too slowly for her quick pace. She mentioned 

that walking slowly is more difficult physically than walking quickly, an observation 

affirmed in a wider context by the fitness trainers.  

Table 6: Assessing aerobic endurance for participants in their sixties 

P#  Age 
AE - Start 
(feet) 

AE - Mid-
point (feet) 

AE - End 
(feet) 

Best test  
(yards) 

SFTM 
percentile 

8 66 1707 1682 1678 569 50 
9 65 1761 1812 1765 604 65 

10 64 1584 1688 1785 595 45 
11 63 1571 1443 1240 524 15 
12 63 1229 1433 1240 478 5 
13 61 1994 1984 2053 684 85 
14 60 2076 1883 1785 692 85 

Average 63 1703 1703 1649 592 50 
Median 63 1707 1688 1765 595 50 
Standard 
Deviation 2 284 210 302 78 32 

P11 and P12 performed the Six Minute Walk Test much more slowly than other 

women their age. Both were considered ‘obese’ in terms of their BMI rating, and this 

may have been a factor in their slower completion of the test. P11 had hip replacement 

surgery, while P12 had double knee replacement surgery, and this may also have 

slowed their walking pace. P12 noted that she was in pain if she walked too long in one 

day, while P11 reported a recurrent ankle injury. 

In Table 7, the results of the three Chair Stand tests (start, mid-point, end) are 

presented for women in their sixties. In the far right column, study participant’s 

performance is shown as a range of percentile values, based on a comparison with 

those who were included in the SFTM (Rikli & Jones, 2001:125). P13’s lower body 

strength, as indicated by her ability to perform the Chair Stand test, was best of the 

group. As she increased the variety and intensity of her physical activities during the 

study, P10’s lower body strength increased from a lower percentile to one indicating an 
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above average ability to stand from a seated position for a woman her age. The 

remaining participants increased their lower body strength slightly during the study or 

remained at about the same level. Except for P10 and P13, women in their sixties had 

less lower body strength than those who participated in the SFTM. It is possible that 

factors like joint pain, artificial knees or hips, obesity, and lack of lower body strength 

training or activities may have resulted in lower scores among some study participants. 

Table 7: Assessing lower body strength for participants in their sixties 

P#  Age 

Chair 
Stand 
start 

Chair 
Stand 
midpoint 

Chair 
Stand 
end 

SFTM 
percentile 
range 

8 66.0 11.0 11.0 12.5 20-35 
9 65.0 9.0 10.0 9.0 10--15 

10 64.0 13.0 15.0 17.0 35-75 
11 63.0 10.0 11.0 14.0 15-45 
12 63.0 7.0 3.0 8.0 5 
13 61.0 15.0 18.0 25.0 50-100 
14 60.0 11.0 12.0 11.0 20-30 

Average 63.1 10.9 11.4 13.8   
Median 63.0 11.0 11.0 12.5   
Standard 
Deviation 2.1 2.6 4.6 5.8   

In Table 8, results from the Wii Fitness Study participants’ performance in the 

one-legged standing test is presented for those who were in their sixties. Three 

participants were able to stand on one leg for at least thirty seconds during the entire 

study: P8 practiced yoga daily, P13 cross trained daily while dog walking, and P14 

played team sports several times weekly. P10 and P11 increased their ability to stand 

one-legged during the study, while P12, although enthusiastic, seemed to lose her ability 

to stand one-legged as the study progressed.  

Table 8: Assessing one-legged balance for participants in their sixties 

P# 
 
Age 

Balance 
Start 

Balance  
Mid-point 

Balance 
End 

8 66.0 30.0 30.0 30.0 
9 65.0 20.0 30.0 30.0 

10 64.0 6.0 30.0 23.0 
11 63.0 10.0 13.5 30.0 
12 63.0 13.0 8.5 0.0 
13 61.0 30.0 30.0 30.0 
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14 60.0 30.0 30.0 30.0 
Average 63.1 19.9 24.6 24.7 
Median 63.0 20.0 30.0 30.0 
Standard 
Deviation 2.1 10.4 9.4 11.2 

4.3.2.1. Categories & Concepts (Results of small changes) 

Three participants in this group discussed the concept of making small changes, 

but only one (P10) was successful in increasing her performance in all three tests. When 

she left the study, she asserted that the changes she made would last. She was thinking 

about her house where she planned to retire, and discussed a local outdoor fitness park. 

The other two participants who discussed the strategy of making small changes were not 

able to increase their aerobic endurance time. One of the women was able to improve 

her balance considerably during the study. The first woman was not obese, while the 

other two were. It is possible that the strategy of small changes shows more immediate 

results for women who are ‘normal’ weight, and changes happen more slowly for those 

who are ‘obese’.  

4.3.2.2. Categories & Concepts (Having a routine, repeating activities) 

Two women in this group considered themselves fast walkers (P9, P13); two 

women consistently attended fitness classes (P9, P14). These three women found 

routines that worked for them, and their aerobic endurance and balance tests confirmed 

the effectiveness of their repeated activities.  

4.3.3. Participants aged 60-69: Self-reported physical activities 

In this section, the self-reported physical activities of participants in their sixties 

are discussed. The full numerical data is available within each Participant Profile in 

Appendix A. P8’s weekly physical routine differs from that of P9. While P8 practiced daily 

yoga and liked to go for casual walks, P9 conscientiously attended fitness classes or 

walked daily at a variety of speeds, with a preference for fast walking. 

As a result of her more vigorous training regime, P9 was quicker when 

performing the Six Minute Walk Test, despite a severe arthritic condition. Perhaps 

because of her yoga practice, P8 was able to stand one-legged from the beginning of 

the study, while P9 developed that ability while using Wii Fit Plus weekly. P9 did not 
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report dramatic changes in her physical activities: she attended Tai Chi, Aquafit, and 

continued fast walking during the study. Because P9 included numerous moderate to 

vigorous intensity physical activities in her week, she exceeded the Canadian Physical 

Activity Guidelines, while P8 did not. P8 walked at the 50th percentile compared to others 

her age, while P9 walked at the 65th.  

Neither P10 nor P11 were athletic as children, although they have been more 

active as adults. As the study progressed, P10 increased her level of moderate to 

vigorous activities by walking more quickly, dancing, climbing more stairs, and going for 

workouts at the gym.  

P11 also included a variety of moderate to vigorous activities in her weekly 

schedule. P10 and P11 both spent about 200 minutes weekly climbing stairs, going to 

the gym, or attending Aquafit (water aerobics). One notable difference is that P10 

consistently walked over 300 minutes weekly, while P11 walked about an hour weekly. 

P10 was able to increase her aerobic endurance level to the 45th percentile, relative to 

those who participated in the Senior Fitness Testing Manual, while P11 was at the 15th 

percentile (Rikli & Jones, 2001:127). P10 and P11 were both able to increase the 

number of Chair Stands they performed in thirty seconds as the study progressed. Both 

started with poorer balance, but were able to stand thirty seconds on one leg at least 

once by the conclusion of the study. 

P10, P11, and P12 used their involvement in the study to increase the variety 

and intensity of aerobic activities. All of them talked about walking more, and trying to 

walk more quickly. P11 had hip replacement surgery, while P12 had a double knee 

replacement. P12 increased her weekly Nordic Walking to forty minutes plus, three times 

per week. All three of these participants attended the Saturday morning drop-in earlier in 

the study. P12 was the only one of this group of three who had a co-exerciser in the 

study (P9) who encouraged her to increase her efforts. P10 was determined, 

consciously increasing her activities, while P11 tried a variety new forms of activity, and 

increased her activities somewhat. Both P11 and P12 were obese, and this may have 

increased pressure on their ankle and knee joints (P11 took a long time to heal from a 

sprained ankle, while P12 said her knees really hurt when she was too active). P12 
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remarked at the beginning of the study that she had a tendency to overdo it on a new 

fitness regime, and had previously had to stop completely because she injured herself. 

P13 and P14 gave the strongest performance in the group with top scores in their 

aerobic endurance and balance tests. Both achieved a Six Minute Walk that put them 

into the 85th percentile, in comparison to others their age in the SFTM (Rikli & Jones, 

2001:127). Both were committed to being physically active, but their combination of 

activities differed. P13 learned about using cross training principles during daily routines 

from a younger relative. When she walked the dogs twice daily with her family, they 

sprinted to vary the pace of their movements. P13 called herself a fast walker, faster 

than most people she knows. Unlike some participants, she really enjoyed taking the Six 

Minute Walking Test. She used WFP regularly and stretched daily (but forgot to include 

stretching in two of her self-reports).  

P14 discussed the pleasure of being active in an eloquent description of a bicycle 

ride – she woke up wanting to ride, took her customary route around the city’s bike 

passages, and described “walking around like a peacock for the rest of the day.” 

Depending on the week, P14 included at least two sessions of biking or team sports like 

ball hockey or indoor soccer. She discussed the encouragement of her daughter; both 

P14 and P13 were part of families who encouraged physical activity. P13 had a dog and 

walked to work, while P14 did not, and this may explain in part the difference in time 

spent walking. P13 walked at least forty-five minutes daily, every day of the week, while 

P14 reported less than twenty minutes daily. Instead, her strategy was to focus on 

including more vigorous aerobic activities. 

4.3.3.1. Categories & Concepts (Less time spent doing housework) 

Study participants were asked to complete a chart of their weekly physical 

activities three times during the Wii Fitness Study, at the start, mid-point, and end of the 

study. One large difference between the weekly activities of the women in their seventies 

and sixties is the amount of time spent on housework or household chores (including 

gardening, house painting, and general home repairs). The women in their seventies, 

especially those who cared for a detached single family home, spent much more time on 

this type of task than their younger counterparts. Most of the women in the study who 

were in their sixties lived in apartments and did not have as many household duties. The 
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change in time spent on housework may be a generational difference: many of the 

women in their seventies immigrated to that neighbourhood from Europe after the 

Second World War. They tended to follow traditional female roles. One described it in 

this way: she takes care of the inside of the house, and her husband takes care of the 

outside. When P3’s husband passed away, she began to take over the sort of jobs that 

he had previously undertaken. P3 discussed baking her own bread, and seemed slightly 

dismissive of people who would buy their bread in the store. None of the women in their 

sixties discussed performing these types of daily tasks.  

4.3.3.2. Categories & Concepts (Enthusiastic obese women being injured) 

The two women in this group who were ‘obese’ both described initiating a new 

fitness routine and having to stop because they injured themselves. There are two 

factors here – first, inexperience with physical activity practices because they have never 

been very ‘athletic’ and second, an elevated risk of leg and knee injuries because of their 

weight. For these women, learning to acknowledge their body’s signals seems as 

important as practicing enjoyable physical activities.  

4.3.4. Participants aged 60-69: Response to Wii Fit Plus 

While many of the participants in their seventies had found a set of physical 

activities they enjoyed and had incorporated into their weekly routine, the women in their 

sixties had a variety of experiences, partially mediated by retirement. Two women in 

their sixties (P9 and P12) were fully retired and had been attending events at the 55+ 

Centre regularly.  P8 was part of a group that had the Wii console and WFP game at 

home, as was P13. Neither of them were the ones who organized their home group, and 

they were not the team member who was responsible for technical set-up of the home 

system.  

P8 was a competitive runner when she was a teenager, but has not been running 

in years. In fact, she hurt her knee while running for the bus. Her central physical activity 

is Yoga; she described improving her Yoga practice by working visually as well as on 

other levels to improve her technique. She did not attend the Saturday morning drop-in, 

and did not use WFP alone, as the system was installed in her neighbour’s apartment. 

P8 enjoyed playing in a group, and liked the social aspects of playing together while 
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taking turns. When she used the home console, it was during the first month of the 

study. She played balance games most often. When P26 moved out of the apartment 

next door, P8 did not rejoin the group to play again. P26’s move seemed to throw off the 

group’s intention to play WFP together. P8 stated that at first, the WFP games seemed 

great, but the thrill wore off quickly. She suggested removing the extra menus and the in-

game chatter (i.e. when the console asks how you are today). P8 thought that her 

daughter and family who live in a more wintery climate would enjoy WFP during the 

colder months of the year.  

P9 had to take early retirement because of her osteoarthritis. Unlike some of the 

other participants, she was able to use the Wii Fit Plus comfortably for a longer period of 

time. Some participants were tired after twenty to thirty minutes, but P9 was comfortable 

with playing forty-five minutes. Because she was able to attend earlier in the morning, 

scheduling a longer time did not inconvenience other participants. P9 logged more hours 

(7h:28m) than any of the participants who used the Saturday morning drop-in. P9 played 

Wii Balance games like Soccer Heading and Tightrope Walk, but also included frequent 

sessions with the more aerobically-demanding Basic Step, Obstacle Course, and Basic 

Run. She had used Wii Brain Gym and Wii Sport previously, and was comfortable 

navigating through the WFP menus. She enjoyed using a shared Wii station at the study 

site, and tried to see “how far up the ladder” she could go in terms of achieving a higher 

score. She noticed that using the balance games improved her balance. P9 thought 

about having her own WFP system at home, but worried that it might prevent her from 

being more social on days when she didn’t want to go out. She appreciated being able to 

try out Wii Fit Plus without having to purchase it.  

P10 did not have a background filled with physical activities or sports – she has 

always felt a little uncoordinated. She has broken the same leg twice because of poor 

balance. Being part of the study reminded her of the stretching exercises she had 

previously been taught, and she attended the Saturday morning drop-in every week for 

three months. Although she did not know any of the other participants before the study, 

she liked to come in and use WFP. Being part of the group was fun, and she began 

moving in ways that she would feel uncomfortable with under other circumstances. She 

realized that when exercise is fun, you can do more and notice it less. She especially 

liked the balance cues: “I really like the fact that you could see when you were out of 
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balance…when you can actually visually see it, I think it’s a big help.” P10 primarily 

played balance games on WFP, and incorporated more aerobic activities outside of the 

drop-in, during her daily routine. 

Although her siblings were athletic, P11 was not. She was larger than the other 

girls, and felt as though she should be able to do better in sports than she did. Like P9, 

she was able to come early to the Saturday morning drop-in, and often used the WFP 

games for forty-five minutes. She established a Saturday morning routine – walking 

over, playing WFP, and going shopping before walking home. She had some problems 

using the Balance Board while playing the Basic Step game; she also reported balance 

problems when hiking on uneven ground. For her safety, the research team placed a 

chair beside her for support (in case she needed it). She was one of the only participants 

who used an aerobic game more often than any other – in her case, the Basic Step. P11 

also played a number of the balance games. She disliked the in-game patter and menus 

between games, and suggested that if she owned WFP, she’d be bored in six months. 

She recommended a system of downloading new games so that WFP would stay 

interesting for people who enjoy variety.  

Exercise has not been part of P12’s life, but she realized that she needed to work 

to include it since she had double knee replacement surgery. The fitness trainer worked 

with P12 to determine that the Free Step game was a solid place for her to being 

increasing her aerobic capacity. P12 liked to have her turn on the Wii console after her 

friend P9’s turn; P9 often stuck around and encouraged P12 to try a little bit harder every 

week. P9 shared techniques that had worked for her like goal-setting (“try to do an extra 

hundred steps this week”). P12 worked with the Balance games weekly; often after using 

WFP, she would use the computer room at the study-site, as she does not have home 

access. P12 realized that even if she had a Wii console, she would not have been able 

to monitor it, as she had a very old television. Last year, P12 broke her wrist by falling off 

a street curb. At the Saturday drop-in, she practiced the WFP balance game Tightrope 

Walk where players balance while walking on a tightrope. A few days later, she was 

about to fall off the curb again but imagined herself playing the game, and was able to 

correct her balance before falling.  
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P13 was part of a group with her partner P19 and mother-in-law P2. The first 

weekend with their WFP game, they had a marathon workout session. P13 travels 

frequently, but when she was home, she used WFP once or twice a week with her family 

members. She reported that she added some yoga and strengthening exercises to her 

morning routine after playing them on WFP. When using those exercises on WFP, the 

additional time of scrolling through the menus was added. She wondered whether the 

balance, judgement, and agility tests used to calculate the Wii Age featured deliberately 

poor instructions as an additional layer of cognitive testing, but realized the point of the 

test was just poorly articulated. P13 used aerobically challenging games like Hula Hoop, 

Advanced Step, and Basic Run, as well as Bubble Balance, and the satisfying de-

stressor Snowball Fight.  

P14 was the eldest participant in the study who still attended weekly team sports 

– in her case, ball hockey in a co-ed recreational league. She joined the study toward 

the end, and was able to use WFP as long as she liked; most other study participants at 

that time were in home-based groups. As a result, she was able to log over forty minutes 

during three Saturday mornings, and shorter times during her other seven sessions. P14 

thought that her balance improved as a result of playing WFP, and the games she 

played were almost all balance games. She suggested that playing balance games 

helped her to sustain proper positioning on the bicycle, especially when avoiding 

lampposts on the sidewalk. A few years before, P14 almost had an accident when she 

lost her balance on a horizontal log, and has been considering ways to improve her 

balance since. Like P10, P14 sometimes had problems mirroring the movements on the 

television while playing the WFP games.  

Even participants in their sixties who still had steady balance was beginning to 

think about ways to improve their ability in that area. The only participant in her sixties 

working full-time at the time of the study was P13, who deliberately made time in her 

schedule to be physically active. Others, like P8, P9, and P14, had previously worked 

out which type of activities they enjoyed, and were able to incorporate WFP into their 

weekly schedule. P10, P11, and P12 used their involvement in the study to increase the 

variety of physical activities – and began to walk more and faster and to climb more 

stairs.  
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4.3.4.1. Categories & Concepts (Limited time and having a routine) 

. When time was limited because of other obligations, participants said they 

chose a form of activity that fit their intentions best. Instead of thinking of ways to find 

more time to be active, participants tended to incorporate more activity into their current 

schedule. Most participants reported a weekly routine of physical activity that they 

followed in order to maintain their fitness level. As long as they maintained their routine, 

and worked to overcome the barriers unique to their own life situation, they reported 

satisfaction with their level of activity. 

4.3.4.2. Comments & Categories (Menu frustrations with WFP) 

Participants who just wanted to have a sustained WFP workout disliked 

informational menus appearing instead of having the option of repeating their game 

immediately. Too much time was spent virtually chatting with the Balance Board and not 

enough time was devoted to exercising. Participants estimated that they could only log 

20 minutes of actual workout during a 30 minute WFP session. WFP offers an option to 

program Yoga and strengthening poses/exercises, but none of the women in their sixties 

or seventies used this option. Performing longer aerobic WFP activities allowed players 

to perform in real time without having menus interrupting their workout.  

The meaning of the Wii Age was unclear – there seemed to be no basis for the 

scores yet it was part of the basic test that WFP encouraged daily. When participants 

realized that the Wii Age did not make sense, WFP seemed more like an entertainment 

console than a fitness device. One group even thought that the tests used to determine 

the Wii Age were a cognitive challenge themselves, as the instructions were so poor that 

it was not clear how to score well in the test.  

If developers are trying to create a fitness game, they might want to consider the 

negative impact of in-jokes. As part of the welcome back for returning Mii avatars, the 

Balance Board states that “I never forget a pair of feet” and then called the Mii by the 

incorrect name in an attempt at humour. Although this may have seemed cute to the 

game designers, in practice, the participants were confused and thought they were 

posing as another person’s Mii. They would retrace their steps, wasting even more time 

repeating their steps while trying to be sure they were using the correct avatar.  
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4.4. Data for Participants Aged 50-59 

In this section, data from Wii Fitness Study participants who were in their fifties is 

presented. Several women in their fifties suggested that their goal was to lead a 

balanced life. Most of the women in this age group tried to juggle work and leisure time 

to find openings for physical activity. One participant (P22) left the paid labour force in 

the past year because of her chronic health conditions.  

4.4.1. Participants aged 50-59: Strategies to sustain physical 
activity 

Two women in this group were among the most frequent users of the WFP 

system (P18 and P19). They were only a year or two older than age fifty-four, which 

seemed to be a dividing line: all participants younger than fifty-four were able to stand 

one-legged for thirty seconds, while those older were not. This may be an age when 

women who have not undertaken physical training that strengthens balancing ability will 

begin to notice a loss of balance. The table below contains responses from participants 

in their fifties to questions about strategies to and barriers from staying active for life. 

Table 9: Strategies for physical activity among participants in their fifties 

P# Question: Do you 
have plans to stay 
physically active for 
the rest of your life?  

Q: What are your strategies 
to stay active and fit?  

Q: Is there anything that 
holds you back from being 
more active?  

15 "Yes I do. Because if I 
don't move it, I will 
lose it." 

She likes to walk. Just got 
new wheel for bicycle. 
Principles: never sit more 
than two hours in evening. 
TV dark until 5 pm, no cable 
TV, walk dog daily, walk a 
lot, and work on portion 
control to cut down how 
much she eats.  

Busy schedule: work, meetings 
where she sits for hours, is 
learning to play musical 
instrument, family discouraged 
her from Dragon Boat racing 
because the coaches are too 
severe.  

16 "Yes…that's one of 
my fears - what 
happens if I can't get 
out and walk?...I want 
to be healthy. I don't 
want to be sick when 
I'm older." 

Walks dog, plans to always 
have a dog, walks distance 
to and from car at work. Just 
stay active. She likes to walk.  

Has a desk job, not much time 
after working 8 hours, has 90 
minutes total daily commute, 
not much time between getting 
home and going to sleep. 
Procrastination. Wants to lose 
weight so there is less strain 
on her joints. 



 

99 

17 "Yes I do." Feeling more energetic since 
she's been using Wii. "I 
haven't got strategies, just 
the plans." Knows she needs 
to be more active and will 
keep trying to be. 

Tired after work, don't feel like 
being physically active after 
making dinner and taking care 
of the cats. Walked more in the 
past, but she and husband are 
not walking as much as a few 
years ago. Watching TV more. 

18 "I do. Like I say, I 
want to retire and 
walk all over, so I 
have to keep my legs 
and hips and 
everything in shape." 

Purposeful, makes it lot of 
fun, socializes on hikes, 
belongs to group of women 
who like to hike, loves 
nature, trains to go on West 
Coast Trail, and rides bike to 
meetings. 

Hard when work takes most of 
her time. Has to travel with her 
job and it is easy to gain 
weight on the road. Had H1N1 
and took months to recover 
her strength. Computer work 
seems endless. High cost of 
recreational activities for her 
and son. 

19 "Yup." Figure out life balance. Good 
mind-body-environment 
balance. Reading "How 
never to get sick" - has 
asthma, but will not let it take 
over. Has Wii console at 
work and at home. Has 
exercise bike but it is boring. 
Does yard work before work. 
Wii helpful mentally as well 
as physically: cognitive 
challenges on Wii are good. 
Walks dog twice daily. Used 
Hip Hop Abs DVD before Wii. 

About discipline. Does about 
30 minutes daily on Wii, don't 
set goal too high. Just having 
enough time when working full-
time is a barrier. 

20 "Yeah, I do. Whether I 
will is another issue, 
but I can sure see 
that that is pretty 
significant…Now the 
older I get, the more I 
can really see it." 

Daily walk to and from 
transit. Runs on the 
weekend. Can feel brittle and 
depressed if she is inactive. 
Joined Curves gym. "Eating 
well forces me to physically 
work well." Keep food intake 
reasonable and thoughtful. 
Aware of where she lives. 
Small changes are important. 
Does not use her car 
regularly. 

"Yeah, laziness, 
basically…The first thing that I 
would say is because I have 
no time. But then, I do find 
time. And when I put it in, there 
is time. So probably I think 
you're making excuses for 
things that aren't really true." 

21 "I'm assuming I 
would. I mean, I look 
at my mom who's 86 
and she's still out 
hiking." 

Walks the dog. Goes 
outdoors. Her work is 
physically demanding. Walks 
around the neighborhood. 
Walks up and down the stairs 
and a hill several times daily. 

Formal exercise is boring. 
Stays active doing things she 
needs to do. Usually more 
active in summer. This winter, 
she had a lingering flu and was 
not as active.  
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22 "Yeah." Mostly through non-
punishing, lower impact 
activities. Frustrated because 
she cannot go to Aquafit 
(water aerobics). Wants to 
have a dog. Loss of ability: 
went from downhill to cross-
country skiing to running 
snowshoeing to walking 
snowshoeing.  
 

In the last six months, chronic 
health issues. Chronic pain in 
hip. No routine for aerobic 
walking. Feels like a blob. Peri-
menopausal issues, ablation, 
chlorine allergy, disrupted 
schedule.  

23 "Yes. I just hope that I 
don't get any injuries 
that will prevent me." 

"Keep a balanced life." 
Works on the computer and 
forgets to stretch or eat well. 
Wants to have a routine, 
proper diet. Always been 
active since she was a kid. 
Being active is just part of 
how she is.  

Sometimes weather. When 
raining, not likely to do sports. 
If sport requires lots of upper 
torso strength like rock 
climbing or kayaking, she 
makes sure others are aware 
she had weaker upper body. 

Women in their fifties were trying to find time to be more physically active while 

working full-time. Although study participants were more physically active when they 

were younger, by their fifties they have noticed that their pace has begun to slow. Some 

have begun to build up their strength by spending extra time working out, like P18 and 

P19, and others walk many more minutes weekly (P15) than others in their age group. 

Four of the nine women in this age range have a dog, while a fifth had a dog who 

passed away. After the study, she brought another dog into her life, and walked regularly 

with her pet. 

4.4.1.1. Comments & Categories (Consciously sustaining activity) 

While women in their seventies had settled into a routine (or not, depending on 

their lifestyle choices), and women in their sixties discussed ways of incorporating more 

activity into their daily routines, the responses of women in their fifties to physical activity 

were more diverse. Those who were the most active tended to walk to work and/or walk 

a dog. Two women (P18, P19) really enjoyed physical activity and ensured that they 

spend much of their leisure time being active. Two women (P15, P18) were consciously 

active to maintain weight loss. Two women (P20, P22) discussed how much more 

positive their mood was if they were physically active; one of them was not able to be as 

active as she liked because she reported being in pain. One (P17) has no experience 

being physically active, but noted physical benefits from the relatively small amount of 

time she spent using the WFP. Compared to women in their sixties, the women in their 
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fifties talked less about making small changes to add more activity. Instead they 

discussed what their current program of activity was.  

4.4.1.2. Categories & Concepts (Caregiving duties) 

Four of the study participants (two couples) lived with an elderly mother, although 

none of the participants reported having to spend extra time caring for the parent. 

Among the group of eight participants who reported caregiving duties were the three 

most active Wii Fit Plus users. These participants noted that in addition to playing WFP 

on their own, they enjoyed playing with family members, especially grandchildren.  

4.4.1.3. Categories & Concepts (Limited time and the benfits of a routine) 

The most commonly perceived barrier to being physically active was an assertion 

that there is just not enough time for fitness after work. Participants who were still 

working full-time in the paid labour force spent a considerable amount of time at work 

during each week. Two participants suggested that they would be more active if they 

had more energy after work. For both of these participants, walking to work was not an 

option. Several others were either working and/or going to school full-time, and asserted 

that they had no remaining free time. If they had leisure time, they preferred to pursue 

other interests rather than being physically active.  

A few participants were working full-time and stated that they were as physically 

active as they wanted to be. Some participants in their forties or early fifties had not 

considered increasing their physical activity level, and assumed that they were as fit as 

they had been when they were younger. These participants had always been more 

physically active than many of their friends, and assumed that they still were.  

Study participants were willing to try to use Wii Fit Plus, even if they did not have 

a lot of leisure time available. Women who had already retired were more successful in 

adding additional forms of physical activity because their week was less structured 

around paid work. Lack of leisure time after working, a commonly cited barrier to fitness, 

was often countered by participants who incorporated physical activity into other actions. 

Participants who lived with a dog tended to walk at least twice daily with their dog. Some 

participants used the dog walk to cross-train, varying their walking and running speeds. 
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Some participants lived close enough to their workplace to walk to work, allowing them 

to increase their total aerobic activities. 

4.4.2. Participants aged 50-59: Discussion of fitness test results 

In Table 10, results from the Six Minute Walk Test are presented from the start, 

mid-point, and end tests for participants in their fifties. While the median value of the 

fastest test result for Wii Fitness Study participants in their seventies was 539 yards, and 

595 for those in their sixties, the median value for those in their fifties was 652 yards. 

The median distance travelled in six minutes for women in their forties was 658 yards. 

While individual performances vary, these results are consistent with those presented in 

the SFTM. Women’s ability to walk quickly tends to decline with increased age  (Rikli & 

Jones, 2001:127). Because the SFTM does not provide results for those who are 

younger than sixty years of age, the best performance times were ranked within this 

group of Wii Fitness Study participants to identify more easily those who were quicker or 

slower while performing the test.  

As discussed earlier, participants with a long-standing daily routine of physical 

activity generally retained their ability to walk more quickly than their peers. The fastest 

Six Minute Walk Test time for women in their fifties (and fastest in the study overall) was 

performed by P18 in her last test. During the study, P18 actively trained to increase the 

capacity of her aerobic endurance and upper body strength so that she would be fit 

enough to hike on the West Coast Trail, a seventy-five kilometre long backpacking route 

in British Columbia. She was one of the most frequent users of the WFP system, which 

she reported using at home. P15 and P18 both reported on their decision to lose fifty 

pounds when they turned fifty years of age. Each has successfully sustained her weight 

loss through being physically active. 

Several other participants in their fifties performed well in the Six Minute Walk 

Test. Their strategies for fitness involved finding routine daily opportunities for physical 

activity. P19 was also one of the most frequent WFP users, and used twice daily dog 

walks to practice cross training with her partner P13 and mother P2. P21 was active 

daily, walking her dog, walking to the store, climbing up the hill and then up the stairs, 

and doing work that was physically demanding. P20 walked to and from pubic transit five 
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days a week on her way to work, ran on the weekends, and felt unwell if she was not 

regularly active. P16 was in the middle of this group in terms of her Six Minute Walk 

Test: she walked to and from her car at work, and walked her dog several times daily, 

although she intended to increase her activity level. Like older participants who called 

themselves ‘lazy’, P16 said she was a self-described “procrastinator” with regard to 

fitness. P16 wanted to find more opportunities to be active with a group, and discussed 

finding a community centre class in the future.  

Several women in their fifties walked much more slowly than others their own 

age. Although P23 was more active and ran competitively when she was younger, her 

pace had slowed to the same level as women who were a decade older than she was. 

During the study period, she participated in less aerobically strenuous activities like ‘hot 

yoga.’ Although she had previously been very physically active, recent health concerns 

and chronic pain forced P22 to temporarily give up strength training. P17 has never been 

active because even as a child, she had pressing duties as a caregiver. She reported 

that she walked more frequently a few years earlier with her husband, but they have 

both slowed down in the past year. Although being more active helped to reduce the 

symptoms of irritable bowel syndrome, she was unsure if she would continue to be 

active after the study ended. P15’s self-reported weekly walking minutes were among 

the highest of those who were still working full-time; she had lost fifty pounds over the 

past few years, but was still ‘obese’ and often experienced knee pain. Another factor that 

may have slowed P15’s Walking Test was her choice of footwear – sandals may not be 

as supportive as running shoes when walking quickly. Despite the number of minutes 

she walked weekly, her pace in the walking test was the lowest of all women in their 

fifties. 

In the table below, participants were ranked within their group, according to their 

Six Minute Walk Test scores. Each woman’s ranking is based on her fastest aerobic 

endurance test. 

Table 10: Assessing aerobic endurance among participants in their fifties 

P#  Age 

AE - 
Start 
(feet) 

AE - Mid-
point 
(feet) 

AE - 
End 
(feet) 

Best 
test  
(yards) 

Rank in 
age 
group 

15 58 1406 1319 1327 469 9 
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16 57 1955 1932 1926 652 5 
17 58 1479 1459 1606 535 8 
18 56 1860 2017 2200 733 1 
19 55 1853 1926 2078 693 2 
20 54 1968 2045 1785 682 4 
21 53 1774 2053 2074 691 3 
22 51 1701 1554 1421 567 7 
23 50 1679 1765 1769 590 6 

Average 55 1742 1786 1798 623  
Median 55 1774 1926 1785 652  
Standard 
Deviation 3 197 277 303 88  

In Table 11, results of the Chair Stand test are presented for participants in their 

fifties. The SFTM does not include results for those under sixty years of age, and so, 

participants in this group are discussed in relation to each other’s scores. P18, P20, and 

P21 were all able to stand more than twenty times in thirty seconds, indicating excellent 

lower body strength. P18, P20, and P21 also recorded some of the fastest times in their 

Six Minute Walk Test. By the midpoint testing, P21 stated that she was determined to 

have the fastest walking time and wanted to excel in her other tests. In her first Chair 

Stand test, she stood 16 times, but during the next two tests, she stood 32.5 and 33 

times. The two participants with the weakest lower body strength were P17 who had 

been relatively inactive, and P15 who was relatively active, but had chronic knee pain 

which may be related to her greater body weight. This group showed a slight decline in 

their ability to stand from the chair, with median values of 16, 17, and 15 during the 

study. 

Table 11: Assessing lower body strength among participants in their fifties 

P#  Age 

Chair 
Stand 
start 

Chair 
Stand 
midpoint 

Chair 
Stand 
end 

15 58.0 9.0 9.0 7.0 
16 57.0 17.0 17.0 15.0 
17 58.0 8.0 9.0 10.0 
18 56.0 21.0 21.0 28.0 
19 55.0 9.0 12.0 12.0 
20 54.0 22.0 22.0 21.0 
21 53.0 16.0 32.5 33.0 
22 51.0 14.0 17.0 12.0 
23 50.0 17.0 15.0 16.5 

Average 55.0 15.0 17.0 17.0 
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Median 55.0 16.0 17.0 15.0 
Standard 
Deviation 2.9 5.2 7.4 8.6 

In Table 12, results of the one-leg standing test are presented for participants in 

their fifties. Within this group, an interesting pattern emerged. All participants aged fifty-

four or younger were able to stand for thirty seconds or longer in each of the tests during 

the Wii Fitness Study. P18 and P19 were a year or two older, and were among the three 

participants who used WFP most frequently during the study. By the final test, all 

participants in their fifties were able to stand one-legged for at least thirty seconds 

except P15. She did well in her mid-point test, but was unable to repeat the performance 

in her subsequent test. In her interviews, P15 discussed being treated for knee pain by 

an acupuncturist and having balance problems when riding her bicycle.  

Table 12: Assessing one-legged balance among participants in their fifties 

P# 
 
Age 

Balance 
Start 

Balance 
Mid-point 

Balance 
End 

15 58.0 6.0 21.0 4.0 
16 57.0 30.0 30.0 30.0 
17 58.0 23.0 27.0 30.0 
18 56.0 18.0 30.0 30.0 
19 55.0 24.0 30.0 30.0 
20 54.0 30.0 30.0 30.0 
21 53.0 30.0 30.0 30.0 
22 51.0 30.0 30.0 30.0 
23 50.0 30.0 30.0 30.0 

Average 54.7 24.6 28.7 27.1 
Median 55.0 30.0 30.0 30.0 
Standard 
Deviation 2.9 8.2 3.0 8.7 

Women in their fifties were seeking ways to become more physically active, 

especially after age fifty-five. P15, P18, and P19 reported being very physically active 

during their leisure time. Although she performed reasonably well in the testing, P16 

worried about not being active enough. P16 and P17 complained that after coming home 

from work and doing their household chores, they preferred to relax on the couch and 

did not want to go out again for a walk.  
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4.4.3. Participants ages 50-59: Self-reported physical activities 

Participants aged fifty-four or younger shared many characteristics with those still 

in their forties. As a result of tracking their physical activity levels, several realized that 

they were not as active as they thought they were. Results from the self-reported charts 

of physical activities are discussed below for participants in their fifties.  

P15 routinely walked between one and two hours daily, either with her dog or 

alone of the way to work. She attended the Saturday morning drop-in, using the Wii Fit 

Plus system regularly during the study. P15’s self-reported walking sometimes climbed 

to 600 minutes in a week, while for P16, total weekly minutes were closer to 300. P15 

walked roughly twice as frequently as P16 did in a week. Both walked their dogs, but 

P15 reported waking up early to give her dog a walk before work, while P16 did not 

report adding a longer morning walk.  

P15 walked all the way to and from work, while P16 walked about fifteen minutes 

from her car to her office. P16 reported more stair climbing than P15, who mentioned 

that she had recently moved, and missed climbing the stairs at her old place. P15 used 

Wii Fit Plus at the study site on twelve Saturday mornings in three months, and was very 

enthusiastic about using it. P16 had WFP at home, but used it more often at the study 

site. She visited the study site only six times. While P15 was able to remain active 

without a lot of peer support, P16 mentioned that she would like to play team sports with 

women her age, but had not yet found a group that suited her.  

P17 was the least active participant in her fifties in the study – after she 

completed the housework and fed her cats, she did not have energy for much activity 

aside from television watching with her husband. She liked having a scheduled time at 

the Saturday morning-drop in. When P17 had a borrowed WFP console at home, she 

did not use it because she and her husband were using the monitor to watch television 

instead. P17 did not have a history of being physically active or playing team sports, but 

reported that WFP was a good starting place for her. 

P18 and P19 were two of the three most frequent WFP users in the study. In 

addition to Wii Fit Plus, they also tried other types of active video games, especially Wii 

Sports. Both have family members to play with, including partners, children, or 
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grandchildren. P18 travelled as part of her work, and described the difficulty of finding 

suitable methods of staying fit while on the road. When she was in town, she trained to 

hike the West Coast Trail by wearing a progressively heavier pack while walking in 

rough terrain. She lifted weights to increase her upper body strength so that she would 

be able to lift a canoe when necessary during her outdoor activities. 

P19 has been athletic her whole life; she broke her hip while playing soccer in 

her twenties, and recently had hip replacement surgery. While P19 performed very well 

in the aerobic endurance test, she did less well in the Chair Stand test; having an 

artificial hip may have been a barrier. She described raking leaves and doing yard work 

before leaving for her paid workplace in the morning. P19 lived on the third floor, and as 

a result, climbed many stairs daily. She, like P18, went to the gym and cycled during the 

study.  

P20 and P21 both incorporated fitness activities into their daily activities. P20 

walked five days a week to a transit station, and described how much she enjoyed the 

walk while listening to her favourite podcast. P21 took her dog out walking daily, and in 

the warmer weather, they hiked in rough terrain. P20 enjoyed waking up and running 

before she could change her mind, a similar approach to P14 who woke up and went 

cycling before she talked herself out of it. P20 climbed stairs as part of her daily 

activities. In her interview, P21 also described several daily trips walking to a shopping 

area and back up a hill and up the stairs to her suite. However, she did not include this 

activity in her chart, as she was not sure about what to report at first. P21’s work 

involved physical labour. She also reported working on home renovations. Much of her 

work activity took place outside of what she reported in her chart.  

While P20 found a routine of physical activity that allowed her to remain active, 

P21 commented that charting made her realize that she was not as active as she 

thought she was. P21 suggested that her pattern had always been to stay very active 

during the summer months. The concentrated summer activity helped her sustain fitness 

levels throughout the winter. This past winter, she was inactive because she had a 

lingering flu, and so she thought she was less fit than usual at the beginning of spring. 

P21 found exercise boring, and preferred to be active as part of daily activities. Both of 

these participants performed close to the top of the group in their aerobic endurance 
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tests and were able to stand one-legged for at least thirty seconds. P21 performed thirty-

three Chair Stands, the most (by far) of any of the participants in their fifties.   

P22 experienced chronic health barriers detrimental to physical fitness, 

developing, for example, an allergy to chlorine that prevented her from swimming. 

Despite these obstacles, she managed to walk almost forty-five minutes daily. In addition 

to walking quickly, she included more aerobically vigorous activities like cycling and 

climbing stairs. Her Six Minute Walk Test was slower than many of the women in their 

fifties, perhaps because she experienced chronic pain in her hips. P22 was much more 

active up until a few years ago, when she began having health problems. Previously, 

she attended the gym regularly to lift weights and build her upper body strength. She 

had a dog then too, and walked more quickly than she did during the study. When she 

was younger, P22 was quite active and attended a high school program that promoted 

non-competitive athletic activities. 

P23 was very athletic when she was younger, and still thought of herself as 

physically fit. Her balance, like all participants who were fifty-four or younger, was good, 

and she was able to stand one-legged for at least thirty seconds. Her aerobic endurance 

test was among the lowest of those participants who were in their fifties, despite her 

being the youngest in this group. While some participants were slower because they 

were ‘obese’, P23 may have been slower because she was ‘underweight.’ As her self-

reported minutes of activity below indicate, she engaged in virtually no moderate to 

vigorous activities. Instead she attended ‘hot yoga’ and suggested that because she was 

perspiring and making an effort in the yoga poses, she was as active as she was willing 

to be at this time in her life.  

4.4.3.1. Categories & Concepts (Following the urge to be active) 

While many women spoke of the importance of having a daily or weekly habitual 

fitness routine, a few talked about waking up with an urge to be vigorously active. One 

went running, the other went for a bike ride. Both emphasized the importance of getting 

up out of bed and performing the activity before they could change their mind. 
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4.4.3.2. Categories & Concepts (Tracking physical activities informed some but 
not everyone) 

For one woman in her fifties, and another who was 49, completing the activity 

charts showed them that they were not as active as they assumed they were. Neither 

were top athletes in high school, but both attempt to incorporate physical activity into 

their daily activities. Despite a relatively slow walking test, third participant who had 

previously been an active runner stated that she was as active as she wanted to be. Just 

knowing that she was slowing down was not really an incentive to take time to be more 

active. Similarly, the most inexperienced novice in this age group noted that she felt 

much better physically after starting to use WFP, but did not use the game except for her 

scheduled time on Saturday mornings. If the activity was something she had promised to 

do, she would do it, but if she had the choice, she would prefer not to. 

4.4.4. Participants aged 50-59: Response to Wii Fit Plus 

Participants in their fifties may have formulated plans for their retirement, but all 

were still working or had been forced into early retirement by chronic medical conditions. 

As noted earlier, a dividing line seemed to exist for women, where those aged fifty-four 

or younger shared characteristics of those younger (a general dislike for WFP), while 

those over fifty-five were beginning to feel a loss of balance associated with aging and 

tended to embrace WFP, especially the balance games. Two women in their fifties (P18 

and P19) were the more frequent users of WFP – they used the game more than two 

hours a week. P18 reported that even though the study ended months ago, she still 

played WFP about thirty minutes daily. When comparing P18 and P19’s actions with 

those of women who are a similar age, it is clear that they are both very determined to 

achieve their fitness goals, apply consistent daily action through physical activity to 

achieve their fitness goals, and do not rely on others to prompt them to be physically 

active.  

P15 really enjoyed playing WFP: “I like it if it’s fun. More you do, the better you 

feel. And the better you feel, the more you do…I don’t want to stop doing this. I love it! 

It’s cool. It’s addictive!” Although she was more artistic than athletic as a child, she has 

learned to embrace walking. At her peak weight, she was over three hundred pounds, 

but has slowly decreased her weight by reducing the size of food portions, and 
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maintained her fifty pound weight loss by walking. She gave herself a few rules to live 

by: have a dog to walk, don’t sign up for cable TV, don’t sit for more than two hours in 

the evening, and avoid television before 5 pm. P15 used the WFP system at the study 

site on Saturday mornings, and played many of the balance games. 

P16 had owned a WFP system for several months before the study began, and 

she stated that she joined the study so that she could become more active and start 

using her WFP game more often. Although she intended to use WFP more at home, she 

preferred to play at the study site while others were present. Even if she didn’t know any 

of the other participants, she preferred to be active within a group. P15 was in the study 

for three months and used the console at the study site for 3h:55m while in six months, 

P16 used the console for only 1h:06m.  

P17 has never been very physically active. When she was younger, she had to 

help out at home rather than joining in after-school activities. She thought that the WFP 

system was designed correctly for someone in her physical condition because you can 

work at your own pace and set your own goals. Because her home television monitor is 

a dedicated home entertainment system for her husband as well, she would have 

preferred to play WFP on a computer monitor. She borrowed a WFP system at home, 

although she didn’t use it. Instead, she liked to come to the study site at a specific time 

on Saturday mornings. P17 also liked to see which games the other participants played, 

and tried some of them as a result. She played a combination of balance and aerobic 

games on the WFP. She noticed that the graphics used to identify the games didn’t 

always tell the whole story. P17 found that her energy level and digestion improved as 

she became more physically active during the study.  

When P18 joined the study, she told her son, who had a Wii console, that he’d 

have to move it to the living room unless he wanted her to begin playing WFP in his 

bedroom. When she turned fifty, she decided to get into better physical condition by 

training to hike the West Coast Trail. She lost fifty pounds and joined a community of 

women who like outdoor activities. Because of a scheduling conflict, she was not able to 

attend the Saturday morning drop-in. Instead she started playing WFP at home or with 

her partner for two hours per week. During the study, she sometimes uses WFP as often 

as four hours per week. The games were a great way to unwind after a stressful day at 



 

111 

work. Unlike most other participants, P18 used the Strengthen exercises in the WFP 

program as well as balance and aerobic games. She was able to improve her balance 

using the Wii Fit Plus games; she also practiced standing one-legged while brushing her 

teeth. One component of her approach to fitness involved bringing others into the 

physical activity. She may not be the fastest hiker anymore, but as P18 said, “At our age, 

we don’t have to win anymore to beat everybody.” 

P19 mentioned that months after the study ended, she still played WFP thirty 

minutes per day. Her grandson also plays, and when they get together, they like to best 

each other’s scores. P7, who also has a home WFP system, mentioned that she still 

plays because of the fun she has competing with her grandson. P18 mentioned being 

frustrated because no matter how hard she tries, she can’t beat her son’s scores. For 

the three power WFP users in the study (P7, P18, and P19), three functions – friendly 

competition with family members, personal fitness goal-achievement, and use of a home 

entertainment system – combined to elevate their hours on the system.  

P19 suffered a hip injury in her early twenties, and just two years before the 

study, she had a hip replacement. She was first introduced to WFP at work as part of a 

team building exercise. Since she’s had the console, she has consistently played over 

two hours weekly. In addition to playing with friends and family, she likes to play on her 

own after work to reduce stress. She likes to unwind playing the penguin balancing 

game or doing the step class aerobic activities. Although she has practiced Yoga for 

many years, she was impressed by the instructions and feedback given while 

undertaking the WFP Yoga poses. However, she notes that you have to spend 45 

minutes to log 30 minutes of actual exercise in the WFP games. 

P20 was part of a group with P27 and P28 and the three of them shared a Wii 

console and the WFP game. She has an older television and was not able to hook up 

the games at her home. She reported coming to the Saturday drop-in twice during the 

study, and played balance games with P27. They also played one of the Just Dance 

games, and laughed a lot while moving to themes from Rocky Horror Picture Show. P20 

reported that her living space was too small for active games, that she disliked the 

sounds of video games, and that she was worried about her neighbours complaining 
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about noise. She wanted to try the WFP balance games because she had noticed her 

balance was not as good as it once was. 

 P21 purchased a used WF game from Craig’s List and had planned to use the 

game as her winter exercise routine. However, her time in the study was during the 

warmer weather, and she stated that she preferred to be in nature walking her dog, not 

indoors in front of the television. She had an iPod and liked to pick up the device and 

play games. Playing games on WFP was not so simple: “It’s really small and you’d think 

that I wouldn’t be a barrier, but I have to much around with the television and change the 

settings on the TV, and hoop things up, and I have to rearrange the furniture a bit…it’s 

enough to make me not want to do it.” She would prefer a game that she could use to 

track the speed of her dog walking route; she stated that a visual reference on a mobile 

device would be more fun to use than a stopwatch. 

When she joined the study, P22 thought that she would use the WFP game 

often. She has the use of a loaner console and WFP game, but her living room was too 

small to allow her free movement while playing. She realized that she preferred being 

outdoors. As she stated, “I’m just not as into the virtual as the actual (and someone gave 

me their old bike to try out)!” 

P22 was part of a group with P8 and P26. During the first month they had the 

console, they played as a group and enjoyed the social aspects more than the fitness 

activities. At the beginning of the study, the three of them were neighbours, but after one 

month, P26 moved out. After that, the whole group did not meet again to play. Instead, 

when P26’s nieces came to town, they used games that allowed direct competition (like 

Wii Sports or Sports Resort) rather than WFP, which is more efficient as a solo exercise 

tool. P22 noted that she spent too much time going through menus while playing WFP. 

4.4.4.1. Categories & Concepts (Needing prompts from others to be active) 

Some participants observed that they were more successful in reaching fitness 

goals in a group, rather than relying on their own initiative. While two women (P9, P14) 

in their sixties successfully enrolled in group classes, participants in their fifties tended to 

be more active in informal family and friendship groupings. While it is possible to play 

WFP in a group, two players cannot play simultaneously. One has a turn, while the other 
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stands by. WFP is most effective either as a solo fitness tool or a group entertainment 

system. If someone lives alone (like P16) but prefers to work with group prompting or 

team support, using WFP alone would be even more frustrating. Although P16 did not 

attend the group sessions at the study site often, she reported that she used her home 

console even less frequently. 

4.4.4.2. Categories & Concepts (Works out well solo or with a group) 

One of the participants in her sixties said she wished that she could learn to “just 

do it” in terms of physical activity. She stated that she wanted to be more like the people 

who did not need a group for support, those who were able to be active on their own. All 

of the most frequent WFP users seemed like the kind of women who were just able to do 

it, but they may have had a turning point in the past. Had they always chosen to be 

physically active in their leisure time? At a certain point, performing physical activity 

could change from being something you are trying to do to something that you do. A new 

day comes, and it presents a new opportunity to be physically active. 

4.4.4.3. Categories & Concepts (Barriers to using WFP at home) 

Introducing the Wii console into one’s home created barriers to access for some 

participants. Some of the women who used the WFP system at the study site noted that 

they could not afford to purchase their own system because of the high cost of 

ownership. Offering the Wii console and WFP game as honoraria to groups of three who 

joined together addressed this barrier within the study, but the cost of owning the 

console and exergames would remain a barrier to those with live on a limited income.  

Participants discussed the limited space available in their apartment to play 

active games. Because some buildings are not well insulated, participants worried they 

would disturb their neighbours by jumping on the floor or playing the videogame music 

loudly. If the household had only one monitor available, some family members might 

want to watch television while others wanted to play active games. Two participants 

were unable to set up the Wii console because their television monitors were too old. 

These participants preferred a laptop to television monitor but the Wii console was not 

adaptable to computer-based use.  
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4.5. Data for Participants Aged 40-49 

4.5.1. Participants aged 40-49: Strategies to sustain physical 
activity 

Table 13 contains the responses of Wii Fitness Study participants in their forties 

to questions about their plans to remain fit for life. The women discussed their strategies 

(if any) to sustain physical activity levels in light of identified barriers to fitness. While 

older participants discussed problems with their balance or slowing down as they aged, 

this group tended to focus on developing stronger core muscles and engaging in more 

vigorous aerobic activities. Two participants in their forties used exercise to counter 

chronic pain-inducing conditions. P25 was actively working to strengthen her core 

muscles to counteract a degenerative disk condition, while P29 discussed using yoga, 

abdominal strengthening, and stretching to counter a congenital spinal condition that had 

left her in chronic pain.  

Many of the participants in their forties remembered being much more physically 

active in the past than they were now: P24 realized that no matter how hard she worked, 

she will never be as fit as she was at twenty-five. P25 was a runner in the past, but had 

to limit some of her activities after developing the disk condition. P26 preferred to play 

team sports with others, and attended yoga with a friend. During the study, she played 

ice hockey once or twice a week with a league of older female players. P27 described 

herself as a fast walker, and previously cycled as her main means of transportation. 

Since being hired at a more demanding job, she has started to take the bus to work. 

While she reported using the bus ride as an opportunity to practice her standing balance, 

she has now relegated most physical activity to the weekends.  

Table 13: Strategies for physical activity among participants in their forties 

P# Question: Do you 
have plans to stay 
physically active for 
the rest of your life?  

Q: What are your strategies 
to stay active and fit?  

Q: Is there anything that 
holds you back from being 
more active?  

24 "Absolutely" Husband cycles, bought 
them both “killer bikes”, and 
they ride together. Cycling 
gets her going. Walks to 
work. Walks uphill to the 
store. 

Considering getting help to 
overcome barriers to fitness, 
wants help to achieve her 
goals, realizes she has to put 
the work in to be as fit as she 
wants to be. Learned that she 
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was not as fit as she thought.  

25 "Yes." Walking more than running. 
Keeps core muscles strong. 
Works to maintain her core 
strength so muscles are 
strong enough to support her 
back. 

Works full time and takes 
additional courses. Does not 
have time to do more. 
Degenerative disk condition. 
Gave up running because of 
back pain. 

26 "Absolutely" Playing team sports like 
hockey. Would like to play 
other sports. Goes to yoga 
with others. Prefers to do 
things with others not alone. 

"Lazy." Could fit in more 
activity. Pain can be a factor 
(joint pain may be related to 
food allergies, she was testing 
this during study). "Just lack of 
motivation...I'm not motivated 
to exercise on my own at all."  

27 "Plan, no…I'm 
assuming that I will 
be. But I haven't 
made a specific plan. 
I'm not going to be 
sedentary or sit at 
home all day. I hope I 
don't end up as a 
slow walker." Her 
mother was 
diagnosed with MS at 
her current age. 

Walks faster than most 
people she knows: "would 
really be challenging to 
accept a change in that". Her 
mother had been a fast 
walker but lost that ability. 
Committed to not owning a 
car. Physically active in 
terms of transportation. 
Keeps walking. She will even 
go running if someone invites 
her to do it.  

"My addiction to work." Has 
high standards and puts in a 
lot of hours at work. 

28 "Definitely. I hope so. 
Hopefully. Just be 
physically active." 

Attends classes provided by 
employer. Has attended 
weekly running group for 5 or 
6 years.  

Not having enough time for 
fitness activities. Finding 
friends to be active with. Has 
lots of sports equipment but 
her friends have other interests 
now. 

29 "Yeah. Yeah. Yeah" Plans to keep working with 
private yoga instructor. 
Chiropractor really knows 
how much her back has 
improved during their 
sessions over two years, 
When in pain, hard to be 
clear about progress. Does 
abdominal strengthening and 
stretches regardless of pain 
level.  

Her body is biggest barrier. 
She has chronic pain and 
mobility challenges: "I try and 
do something on the days I 
feel good. And the days I don't 
feel so good, I do yoga." She 
is working toward participating 
in the Sun Run. She builds up 
her strength for a longer walk 
once a week. 

30 "Oh yeah. I'll live 
longer."  

Eat healthy diet. Go for walks 
daily with partner and 
mother-in-law. Maybe swim 
in summer. 

Time. Active at work because 
she has to be. Tired when she 
gets home and does not have 
time for exercise. Knees 
bother her when she runs.  
Work is emotionally and 
physically exhausting.  
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P28 prefers to be physically active in a group, and took fitness classes offered by 

her employer. She has participated in a weekly running group for years. Although she 

was one of the only participants who owned WFP prior to joining the study, she did not 

use the game once during the study. She considered Wii Fit Plus to be suitable for 

entertainment not exercise, and used the game only when company was visiting. She 

has been active in numerous sports with friends in the past, as demonstrated by the 

collection of discarded equipment in her garage. Before her chronic pain became more 

acute, P29 was more active. About two years ago, she injured herself while running. 

Now she has to plan before taking longer walks so that she has the energy to complete 

them. P30 was more physically active when she was a student, and trained to participate 

in a charity marathon a few years ago. She was physically active at work during the 

study, but was not active otherwise unless her partner (P25) initiated the event. 

4.5.1.1. Categories & Concepts (Caregiving duties) 

Although parenting obligations are time-consuming for younger women, for the 

women in the Wii Fitness Study, childcare was not reported as a current barrier to 

fitness. Only one participant still lived with her child. Three participants had their children 

or grandchildren living with them temporarily during the study. All of the children living at 

home were adults, and the participants did not report an increased drain on their time 

because of caregiving duties. One participant noted that they had to wake up a little 

earlier to ensure that their grandson was ready for school while he stayed with them, and 

to ensure that they had time to have a good workout with their dogs before work.  

4.5.2. Participants aged 40-49: Discussion of fitness test results 

In Table 15, results of the Six Minute Walk Test are presented for participants in 

their forties. Although age was a factor – participants in their sixties and seventies 

experienced a slowing of their aerobic endurance levels and speed – the test results 

from women in their forties and early fifties were similar. The second fastest overall 

performance in the Six Minute Walk Test was achieved by P24, an active cyclist. P27 

and P28 also recorded faster times; P27 described herself as a fast walker, while P28 

took an aerobically challenging seated bicycle “spin class” and attended a weekly 

running group. P26 and P30 were slowest in their Six Minute Walks and were less 

physically active than many of the other participants in their forties. 
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Table 14: Assessing aerobic endurance among participants in their forties 

P#  Age 
AE - Start 
(feet) 

AE - Mid-
point (feet) 

AE - End 
(feet) 

Best test  
(yards) 

Rank in 
age group 

24 49 2108 1921 2152 717 1 
25 49 1939 1863 1911 637 5 
26 45 1663 1698 1774 591 6 
27 44 1873 2092 2074 691 2 
28 43 1929 1807 2032 677 3 
29 42 2070 1988 1973 658 4 
30 40 1762 1668 1712 571 7 

Average 45 1906 1862 1947 649  
Median 44 1929 1863 1973 658  
Standard 
Deviation 3 158 153 159 53  

Table 15 contains results of the three Chair Stand (lower body) tests for 

participants in their forties. 

Table 15: Assessing lower body strength among participants in their forties 

P#  Age 

Chair 
Stand 
start 

Chair 
Stand 
midpoint 

Chair 
Stand 
end 

24 49.0 15.0 24.0 15.0 
25 49.0 21.0 22.0 20.0 
26 45.0 14.0 14.0 16.0 
27 44.0 21.0 23.0 27.0 
28 43.0 31.0 33.0 35.0 
29 42.0 11.0 16.0 14.0 
30 40.0 17.0 20.0 19.0 

Average 45.0 19.0 22.0 21.0 
Median 44.0 17.0 22.0 19.0 
Standard 
Deviation 3.4 6.6 6.2 7.6 

P28 had the strongest lower body strength among this group of women, as 

assessed by using the Chair Stand test. She described herself as devoted to running, 

and suggested that all of their other physical activities were designed to support 

improvement of her running ability. P26 and P29 performed the fewest stands in thirty 

seconds; both discussed dealing with chronic joint or muscle pain. The women in their 

fifties performed a median of 16, 17, and 14 stands in their three tests, while those in 

their forties performed a median of 17, 22, and 19. Women in their forties tended to have 

greater lower body strength, and both groups performed best in their mid-point test.  
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As Table 16 indicates, all of the participants in their forties were able to sustain a 

one-legged stand for at least thirty seconds during all tests in the study.  

Table 16: Assessing one-legged balance among participants in their forties 

P# 
 
Age 

Balance 
Start 

Balance 
Mid-point 

Balance 
End 

24 49.0 30.0 30.0 30.0 
25 49.0 30.0 30.0 30.0 
26 45.0 30.0 30.0 30.0 
27 44.0 30.0 30.0 30.0 
28 43.0 30.0 30.0 30.0 
29 42.0 30.0 30.0 30.0 
30 40.0 30.0 30.0 30.0 

Average 44.6 30.0 30.0 30.0 
Median 44.0 30.0 30.0 30.0 
Standard 
Deviation 3.4 0.0 0.0 0.0 

4.5.2.1. Categories & Concepts (Younger participants had best balance) 

All participants in the study aged 54 or younger were able to balance unilaterally 

for 30 seconds, even those who reported chronic pain conditions.  

4.5.3. Participants aged 40-49: Self-reported physical activities 

Data from participant’s charts of self-reported minutes of physical activity are 

discussed in this section. The source data is presented in its entirety in Appendix A as 

part of each individual’s Participant Profile. Based on the information presented in their 

self-reports, women who lived in a house tended to spent more time on household 

chores (as was the case with older participants as well). Participants in their forties spent 

fewer minutes walking casually and more time on vigorous physical activities during the 

week compared to older participants.  

P24 reported that she disliked playing Wii Fit Plus but did play the game Dance 

Dance Revolution with her roommates on an Xbox Kinect console. She walked to work 

or to go shopping. Her more aerobically intense activities included cycling, dancing, and 

using the Hula Hoop. During the study, she also helped renovate her partner’s house. 

P24 walked to work, and this practice resulted in her spending more time walking than 

some of the other participants in their forties. P25 was in a similar phase in her life to 
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P24, as she worked full-time while attending classes. Both P24 and P25 noted that 

during the warmer summer months, they preferred to be active outdoors rather than 

indoors. P25 had a degenerative disk condition, and performed stretches and core 

strength exercises that had been suggested by her physiotherapist. Although she was 

previously a runner, P25 had to lower her pace from running to fast walking. Both P24 

and P25 were very involved with work and school commitments, and neither had excess 

leisure time for more physical activity. 

P30 was P25’s partner, and they lived with P25’s mother, P1, who had 

Alzheimer’s disease. Although P30 was physically active at work, she preferred to 

pursue artistic interests in her leisure time. Previously, P30 had trained to compete in a 

charity racing event, but she was not very active outside of work at the time of the study. 

Her performance in the Six Minute Walk Test was the slowest of all participants in their 

forties. When she went to the gym or used Wii Fit Plus, the activity was usually initiated 

by P25. P25 grew up in a family that promoted physical activity: her mother P1 stated 

that she has been for a walk or run every day of her life, and P25’s sister was a 

competitive runner. 

P26, like P30, was active at work but was relatively inactive otherwise. P26 

experienced pain in her joints, although she attributed her condition in part to food 

allergies. Toward the end of the study, P26 reported having much less pain because she 

was on a diet that eliminated many common allergens. P26 preferred to be active while 

part of a group, and especially enjoyed team sports like ice hockey. When she went to 

yoga classes, she attended with P23.  

P27 described herself as a fast walker and a cyclist; both are within the moderate 

to vigorous range of aerobic activities. P27 shared a Wii console with P28 and P20. P28 

chose to include only moderate to vigorous physical activities in her chart, arguing that 

spending five minutes walking or climbing stairs should not count toward her total.   

P28 and P27 had different strategies to maintaining or increasing their level of 

fitness. When P28 wanted to be active, she usually joined a group. She ran weekly with 

her regular running group, and attended group classes sponsored by her employer. P28 

had a garage full of discarded sports equipment, left over from the days when her friends 
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joined her in being active. P27, on the other hand, subscribed much more to the idea of 

incorporating physical activities into her daily routine. Her critical approach to ‘exercise’ 

began in her youth, when her mother brought home a record from the government about 

exercising at home. After a few days of pointlessly walking up and down the stairs, the 

children rebelled against ‘exercise’ per se. P27 enjoyed sports camp as a girl, but she 

considered that ‘fun’, not ‘exercise.’  

The younger participants (under age sixty) in the study who had an added barrier 

to fitness because of chronic pain were P29, P26, P25, and P22. P29 described the 

social stigma in this way – a taxi driver could not believe that someone her age who 

looked physically fit would need a ride for only a few blocks. During the study, P29 

reported that she had additional pain in her rib area, and confined her physical activities 

to yoga. She worked with a yoga teacher, and also subscribed to online yoga classes. 

P29 was only one of two participants in the study who had used mobile fitness 

applications. She used one to track walking, one for cycling, and one to assess the 

nutritional content of foods. 

4.5.3.1. Categories & Concepts (Younger participants prefer vigorous activities) 

P24 and P27 reported that they enjoyed taking vigorous bicycle rides, while P26 

liked to play ice hockey. P28 reported that she was dedicated to running. Two others in 

their forties would have been more active if not for chronic pain conditions, while the final 

woman in her forties preferred less vigorous activities during her leisure time. About half 

the women in this age range preferred vigorous activities, while fewer older participants 

stated a preference for this intensity of workout.  

4.5.3.2. Categories & Concepts (Well-intentioned ‘exercise’ program flopped) 

One participant mentioned her dislike of the word ‘exercise’ – she learned to 

dislike it after her mother brought home government ‘exercise’ programs. Yet she 

enjoyed being physically active, and even attended sports camp. Exercise is boring, and 

something that you have to do, even if you don’t like it. Physical activities and sports are 

fun, and something that you do because you enjoy them. While there are certainly 

fitness enthusiasts who embrace ‘exercise’, none of them were part of this study. 



 

121 

Participants preferred to use the term ‘physical activity’ to describe having fun while 

performing these tasks. 

4.5.4. Participants aged 40-49: Response to Wii Fit Plus 

Participants in their forties were generally critical of the Wii Fit Plus experience, 

and lost interest in playing the games sooner than some of the older players. The most 

vocal opponent was P24, who had home access to both Wii and Xbox console games 

through her roommates. In the current Wii system of interaction, Wii Fit Plus players 

stand on a Balance Board that registers their relative movement right to left and front to 

back. Players hold a remote in one hand to register hand movement or navigate, and 

use an additional remote for two handed games. Using the Xbox Kinect system, players’ 

movements are tracked using a two camera system, freeing a player’s feet from a small 

platform and their hands from holding a remote. P24 preferred playing the cross-console 

Dance Dance Revolution game on the Xbox Kinect  system. She stated that her 

movements were freer with Kinect-enabled XBox compared to Wii game. Compared to 

simple interface in Wii games, P24 found Xbox Kinect’s choices of graphics and songs 

to be more “hip” and “sophisticated.” 

P24 felt more immersed in the games at home because she had access to a 

larger television monitor than the ones used at the study site. P24’s dislike of WFP is 

partially aesthetic – she disliked the Mii avatars, describing them as “weebles” and 

“small child-like characters”. She thought that playing the games was too episodic, 

resembling watching television commercials. To her, the games seemed to be aimed 

more at children than adults, and the Wii Age feature seemed dishonest. The WFP 

system calculates a player’s Wii Age based on one’s performance in simple tests of 

agility, balance and cognition.  

P25 was in a group of three women who used the Wii console and WFP game at 

home. At first, she set up the gaming area in their garage, but cold weather forced them 

indoors. Their group played WFP at least once a week during the study; P25 stated that 

her physiotherapy exercises seemed dry in comparison to the WFP games. Their group 

spent more time playing earlier in the study than later; three of them played for up to an 

hour together, but that would break down to about fifteen minutes of actual physical 
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activity each if they took turns on the console. WFP is not designed to track the 

movements of multiple players simultaneously.  

P26 was one of the few women in the study who stated that she enjoyed playing 

video games. She repeatedly played the WFP game Obstacle Course, which combines 

aerobic, cognitive, and balance activities. The player has to sprint past obstacles or risk 

being knocked into the virtual water. She played the game intensely for ten days, but 

after she moved from the apartment that housed the Wii console, she did not play WFP 

again. Instead, she shifted to Wii Sports and Wii Resort. Both games allow players to 

interact directly, rather than taking turns to play. 

P27 was part of a group with P28 and P20. P28 had her own Wii console and 

WFP game, so P27 and P20 decided to share the system provided by the study. 

Because they both had older television sets, P27 and P20 learned that they could not 

connect the Wii console to their monitor. P27 borrowed an used set and was able to 

connect the Wii console and WFP game. Her second challenge came from the proximity 

of her neighbours: she worried that she would disturb them with noise. To remedy this 

situation, she placed the Balance Board on the carpet, and used headphones so that the 

game music was not too loud. P27 preferred to perform aerobic activities outdoors, 

riding her bicycle or fast walking, rather than indoors on a Balance Board. When the 

WFP gave her an age that was older than her current age (52 Wii Age vs. 44 actual 

age), P27 called it a wake-up call, and was determined to be more mindful of her 

physical activity levels. Unlike those who were bored with WFP after a few tries, P27 

would have liked to be in the study longer. She was just starting to get used to WFP 

balance games when the study ended after three months. 

Both P27 and P28 mentioned that they spent too much time going through 

menus when playing WFP. P28 owned her own console and WFP game but did not use 

it once during the three-month study. She preferred to exercise directly rather than use 

the WFP games, which she used instead to entertain visitors to her home. Her parents 

also own a Wii console, and she often played Wii basketball with her father. When she 

was younger, she was a competitive table tennis player; she also enjoys playing ping 

pong on the Wii but was quick to point out the differences between table tennis and ping 

pong. 



 

123 

P29 thought that WFP might be suitable for someone her parent’s age, and was 

thinking of purchasing the system for her mother as a present. P29 herself was quickly 

bored by the games, whether playing them at the study site or with friends. She noticed 

that when her peers play WFP, they use the game as entertainment, not for fitness. If 

children were present and began to play, the adults tended to back off and let them take 

over. She thought that most of her friends who had the game thought of it as something 

for children. She did not like how her Mii avatar changed after being weighed. She chose 

a tall slim avatar, but after being weighed by the WFP game, her Mii became short and 

plump. Advising the Nintendo corporation to hire a good sound designer, she found the 

music annoying. She stated that she could not relate to the Wii Age testing. She said: 

“When you’re doing the Wii,… the music is the same. You get to the same point and … 

the response is always the same. There’s nothing that changes it up. So, you know, you 

start to anticipate or expect what things are going to sound like. Or what’s going to 

happen next. And that, I find, is a little bit boring.” 

P30 was in a group with her partner P25 and her mother in law P1. She played 

for at least fifteen minutes per week with the group, although she did not play on her own 

initiative. She stated that playing Wii games is fun, but going to the gym is hard work, 

boring, and not so much fun. She didn’t like the gym because she was surrounded by 

muted televisions and people she didn’t know. When you play at home, “you can wear 

your pyjamas and do Wii.” She saw their time playing WFP as part of their family time 

enjoying each other’s company. 

4.5.4.1. Categories & Concepts (Physical health barriers) 

In Appendix B, one-page quick reference maps have been created for each 

participant and provide a means of quickly identifying patterns within the group. In the 

top left column, participant-identified chronic conditions or illnesses are noted, along with 

the participant’s strategy to overcome those barriers. Only five (younger women aged 

40-53) out of thirty participants failed to report a physical or emotional barrier to fitness. 

For the twenty-five participants who reported a chronic illness or condition, the question 

of being physically active was also linked to overall strategies for physical or emotional 

well-being. While all of the women acted to counter barriers to their well-being, each 

individual’s approach to fitness was different, as it was based in countering unique 
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chronic conditions. The women all asserted that they wanted to move toward physical 

and mental well-being, or toward attaining fitness for life. Realistically, each woman’s 

challenges could not be addressed within any one exergame title or category of 

exergame products. Instead, WFP was seen as supplemental to already existing 

programs of activity.  

Participants who were dealing with a chronic condition often looked to health 

care professionals for general advice on becoming more active to counter the illness. 

Participants talked about having a diagnosis like diabetes, osteoarthritis, high blood 

pressure, high cholesterol, or osteoporoses – doctors had encouraged these women to 

be more physically active. For those with osteoarthritis, sustaining daily physical activity 

helped to counter the negative effects of their condition. One participant with a 

degenerative disk condition worked with a physiotherapist to learn core exercises that 

would help to strengthen her back. Another worked with a chiropractor and yoga 

instructor to sustain her physical alignment and minimize pain from a lifelong spinal 

condition. One participant mentioned that her hips locked if she didn’t stay active, while 

another’s hips were often locked during the study, preventing full body movement and 

increasing her physical pain. Two participants had hip replacements, while another had 

a double knee replacement.  

For participants who were trying to add physical activities while controlling a 

chronic condition, finding the most effective form of fitness was a crucial part of well-

being. It is clear when discussing these specific examples from the study that each 

woman’s chronic condition was different, and each individual strategy to sustain well-

being was unique. For some participants, running or cycling were well-loved forms of 

activity that prevented depression, while for others, running was an activity that could 

cause further damage to sensitive knee or hip joints. For participants who were relatively 

inactive, less vigorous WFP aerobic activities were suitable. For those who were looking 

for more strenuous fitness forms, high-impact (on lower body joints) outdoor activities 

like running or cycling or low-impact indoor swimming or Aquafit were common.  

4.5.4.2. Categories & Concepts (Barriers to home-based WFP use) 

 The Wii console and the Wii Fit Plus game are designed for individual home use. 

While the WFP games do support a multi-player mode, this mode only allows players to 
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take turns more quickly than the standard mode. The WFP games do not support two 

players playing simultaneously, unlike other active Wii games like Wii Sports or Wii 

Sports Resort. The design of the WFP system is more appropriate for participants who 

prefer to be active alone than for those who like to be active concurrently with co-

exercisers. For players who prefer to play socially, it means that in it’s current 

configuration, WFP has limited appeal. 

One participant mentioned that her home television was larger than anything we 

used as a monitor at the study site. She said that she preferred the larger monitor 

because she became more immersed in the game, although she did not like to play Wii 

games at all. One reason for her dislike of the Wii console could be technical: an extra 

large television monitor would make the lower resolution Wii-based images look even 

less impressive in comparison to the higher resolution images generated by the Xbox 

Kinect-based system. She may have felt less immersed because she was distracted by 

the poorer quality image. 

4.5.4.3. Categories & Concepts (Younger women actively disliking Wii Fit Plus) 

Three younger participants were quite vocal in their dislike of the WFP. One 

based her dislike in visual aesthetic factors while stating that the game was predictable 

and dishonest. The second participant with a strong dislike of WFP said that she disliked 

playing games in general, and that after only a few tries, she was totally bored with 

WFP. She thought their sound design was poor. The third preferred to be outdoors and 

active with others rather than playing WFP. She didn’t have enough room to move in her 

living room playing WFP, and realized that she was “not as into the virtual as the actual”. 

For these three players, all in their forties or early fifties, Wii Fit Plus was not a preferred 

form of physical interaction.  

One participants was dismayed when her chosen Mii avatar became short and 

plump. She argued that if using an avatar gives us an opportunity to have another 

identity, why must we return to this real-world identity by default? This was another 

situation where the WFP ambiguity between being an entertainment or therapeutic 

device caused confusion and distrust for the system itself. 
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4.6. The ambiguous role of competition 

Competition is almost ubiquitous in gaming – players or teams typically compete 

for scarce resources or fight to increase diverse forms of in-game currency or power. 

Competition is familiar to those who watch their favourite team as it struggles against the 

‘opposition’. The downside of competition is familiar to anyone who has tried but failed to 

be ‘first in line’, ‘the champion’, or ‘number one’. Some games (and some forms of social 

enterprise such as cooperatives) encourage cooperation and support a collective 

decision-making process. Even in co-ops, underlying competing factions may clash to 

determine who assumes a leadership role or who is allocated scarce resources. There 

may be some who have lived in exceptional circumstances, but by the time most of us 

have become adults, we have been exposed to competition in one form or another. 

When collecting data from participants performing the standard fitness tests, the 

trainer was careful to avoid placing the women in competitive situations. In the Six 

Minute Walk Test, each participant undertook the walk alone, under the supervision of 

the fitness trainer. If the women were to be tested in groups of two or three, they may 

have influenced each others’ performance. If their orientation was to be less competitive, 

they may have walked slowly and collegially together, resulting in a slower walking time. 

If they were more competitive, they might have increased their pace to ‘win’ the test 

rather than attending to their own comfort level.  

Competition is integrated into the Wii Fit Plus games. After every game, the top 

ten scores are displayed, along with the identity of the Mii player who achieved each 

score. The unquestioned role of competition within WFP was disrupted when two 

participants in the Wii Fitness Study mentioned how physically and emotionally 

uncomfortable the pressures of competition made them feel. By questioning all 

participants directly about their relationship to competition, a more comprehensive 

exploration of the meaning of competition for women in the study was possible.  

Competition was discussed in relation to others, to younger aspects of oneself, 

and to one’s own current performance. All participants felt relatively comfortable 

comparing their own performance from week to week. Some aspects of competition with 

others were perceived as unfair, especially in situations where the participant had no 
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chance of winning. Some stated that no matter how hard they trained, they would never 

be as fit as they were during their own younger physical ‘peak’ years. Below, comments 

from the two participants who were most vocal in their stated discomfort with competition 

are presented in detail so that their objections can be contextualized within their fitness 

history. 

4.6.1. The trouble with competition 

Two participants discussed their negative relationship with competition during 

their first interviews. Although her siblings were athletic, one of the participants played 

few team sports. She realized that team sports inevitably led to competitive situations. 

She was overweight as a teenager, and eventually “became one of those girls who 

always had her period during PE”. She thought that because she was larger than the 

other girls, she would perform better than she did in athletic situations. When she didn’t 

do well, she felt humiliated. When she played the games in Wii Fit Plus during the study, 

she realized she was feeling those same negative feelings. She noticed that she was 

holding her breath and freezing and performing poorly because of this emotional 

pressure. During her second interview, this participant reported that she felt competitive 

with some of her co-exercisers. She felt badly when someone older than she performed 

at a higher athletic level in the games. As she became more conscious of the feelings 

that competitive situations provoked in her, she began to work on breathing and 

centering exercises from her new Mindful Meditation practice while walking to the 

Saturday morning drop-in. These actions helped her deal with negative feelings 

associated with the competitive situation. 

The participant expressed her frustration with the competitive situation in this way 

– there are more losers than winners in any competition: “I don’t play a lot of games 

because I get too competitive. And then I get humiliated. Because as soon as I get 

competitive, I lose my competitive edge”. This participant aspired to be physically active 

without thinking too much about it, a situation where regular physical activity became 

routine and where her ‘routine’ regularly included physical activity.  

The other participant who mentioned an aversion to competition during her first 

interview actively disliked Wii Fit Plus specifically and the Wii console more generally. 
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She described it as lacking in aesthetic value. In high school, she did not play sports, 

and instead, adopted the identity of an artist. For her, the barrier associated with 

competition occurred when she compared herself to people who were younger, and the 

contrast made her feel inadequate: “Here I am at fifty, and trying to get some realistic 

perspective. Because even if I exercise four days a week, I…don’t think I will be like I 

was when I was twenty-five”.  

Others in the study tried to distance themselves from those who want to win 

despite the human costs and identified this as part of the negative aspects of 

competition. They discussed not wanting to hurt the feelings of others who might be 

discouraged from being active. Most participants enjoyed competing against their own 

score when playing WFP and described this as one of the reasons they liked to play the 

games – the ability to track their performance.  

For participants who stated they were more comfortable with avoiding stressful 

competitive situations, the idea of commitment to being more active or trying to be fit for 

life was a more effective strategy. The pressure of competing to excel seemed onerous 

to them, while the comfort of knowing you have made a commitment to self-care by 

trying to be more active makes well-being more achievable.  

4.6.2. The pleasure of competition 

Competition has been mentioned as a pleasure or factor of engagement 

associated with gaming (Vorderer, Hartmann & Klimmt, 2003). Competitive elements are 

embedded in the WFP interface. However, a challenge that satisfies one group of users 

may not appeal at all to other users, and the experience of playing WFP was not very 

engaging to many younger participants in the Wii Fitness Study. So, although thirty 

women participated in the study, not all of them continued to play the Wii Fit Plus games 

beyond a few initial sessions.  

Among the most frequent players of WFP, competition in the game was 

mentioned as a pleasure. They all commented on situations where they had observed 

“bad” competition, the idea of trying to win despite negative consequences. They joked 

about looking forward to trying to beat the scores of family members or friends. One 

participant who loved playing WFP talked about trying to improve her score every week, 
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even if it was only one point of difference. One of the most frequent players noted that as 

we age, we are not able to be the best at everything anymore. Instead, the emphasis 

can shift to participating in the process. The entry level games in WFP accommodated 

players who were unfamiliar with physical activity. There were so many games and a 

limited number of players, so most players at the study site or using home equipment 

were able to see their own score among the top ten listed. 

4.7. Enjoying physical activity and identifying benefits 

4.7.1. Being active daily & enjoying outdoor activities 

For participants in the Wii Fitness Study, learning to enjoy all or part of their 

fitness experience had a direct relationship with returning to repeat that physical activity. 

When something was fun and felt like part of her life, a participant wanted to keep it in 

her daily pattern. Some participants stated that unless they went for a daily walk, they 

felt like something was missing. A daily walk made those participants feel more ‘alive’ – 

one talked about feeling her blood flow afterward. These participants, the ones who had 

found a satisfying and comprehensive fitness routine, tended to repeat it in a predictable 

pattern. These participants, about half of those in the study, exceeded the Canadian 

minimum guidelines. They liked to celebrate the arrival of good weather by going 

outdoors to walk, run, cycle, or play team sports. The most common indoor fitness 

activities discussed by the most active participants were stretching, Yoga, and Aquafit, a 

water-based aerobic workout. For participants who described themselves as “fast 

walkers”, the Six Minute Walk Test was seen as a pleasurable activity.  

A vital aspect of enjoying physical activity is finding types of activity that are 

appealing to each individual. This is one of the key ideas driving fitness game 

development: how to make ‘exercise’ more fun. Two primary factors prevented those 

participants who did not meet the Canadian Physical Activity guidelines from being 

physically active: barriers associated with a chronic illness or condition and an inability to 

find a pleasurable physical activity. 

When participants with chronic illnesses or conditions were in pain or 

immobilized in other ways, they reported that they were often felt unable to participate in 
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exertive activities. Instead, they chose to engage in lower impact activities like Yoga 

during these times. For participants who had no positive history with physical activity, 

finding a fitness strategy appeared to be challenging. These women said they were not 

really sure where to begin and relied on the fitness trainer for suggestions regarding 

activities that were appropriate for their level of experience.  

4.7.2. Enjoying Wii Fit Plus 

By joining the study, participants were able to use Wii Fit Plus at home or at the 

study site. Four participants reported using WFP more than 30 minutes per week, and 

their reasons for playing the WFP games will be discussed first. The eldest had a Wii 

console before the study began, and enjoyed playing Wii Sports, especially bowling. She 

had bowled in a league for most of her adult life and suggested that her skills were 

transferrable. This participant enjoyed competition, and practiced solo to improve her 

skills for competing with family members. In addition to playing WFP at home, she 

attended the Saturday morning drop-in, as some of her friends were participants in the 

study. The second and third frequent users played WFP at home during the study. Both 

enjoyed playing the games with their family. Both of these participants used the WFP 

games to improve their balance and alleviate stress after work. The fourth participant 

attended the Saturday drop-in exclusively, and did not have a WFP game at home. 

Because she was able to come first thing in the morning, she was allocated forty-five 

minutes per week at her WFP station. Her weekly time slot was followed by that of a 

less-fit friend who joined the study with her. Each of the four participants who used WFP 

most often chose from a wide range of WFP games, including aerobic, balance, training 

plus, and strengthening. 

One woman who lacked a background in fitness stated that she liked the 

Saturday morning drop-in because she was given individual attention in a social 

atmosphere while participating in a shared activity. She was looking for a physical 

activity that she liked, and playing WFP was fun for her. Like the other participants who 

had very little background in fitness, she appreciated her ability to succeed at WFP 

without having to train for months and months. Some participants who used WFP at 

home enjoyed the convenience of having a system available when they wanted to play. 

In addition to feeling that their balance improved, participants liked how WFP visualized 
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their balance data, showing how they swayed from side to side while performing 

movements like a Yoga pose or side twist.  

4.7.3. Retaining & retraining balance  

Older participants suggested that their balancing abilities were not as strong as 

they once were. They appreciated seeing the visualization of their relative right to left 

balance, either when conducting a Body Test or when playing balancing games. The 

WFP system gave hints about improving balance, and suggested that players use the 

balance games for improvement. Although this data was not permanently recorded in 

the WFP system, the fitness trainer noted the relative left to right balance of participants 

during each of the testing periods. When the participant had close to perfect left to right 

balance alignment, the WFP system offered congratulations. The system did not 

measure the front to back balance in percentage terms, although a visualization 

indicated this relative measurement. Interestingly, every participant consistently placed 

more weight on the back than the front. For some of the eldest participants, their centre-

of-balance had shifted so far backward that they were unable to play the WFP balancing 

games that rely on forward momentum. One participant demonstrated her solution to 

finding perfect balance in all four directions – she folded her hands behind her back to 

shift her centre of balance forward.  

For participants who had noted a decline in their balancing abilities, playing the 

WFP balance games helped to regain that ability. One participant was particularly 

impressed that she was able to retrain her balance. As a lifelong yoga practitioner, she 

had worked on her balance for years, but her ability to stand one-legged had declined 

with age. After using the WFP balance games, she was able to stand one-legged for 

thirty seconds.   

4.8. Tracking activity 

In Table 17, self-reported minutes of moderate to vigorous aerobic activity are 

compared from the first and last weekly physical activity charts. During the mid-point 

interview, participants discussed the minutes per week of more intense aerobic activity 

they had reported. They were given a sheet outlining the minimum Canadian guidelines. 
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About half the participants performed fewer minutes than the guidelines in one of their 

tests, although most increased their activity level by the end. The median for the group 

of thirty participants increased from 152 to 200 minutes per week by the end of the 

study.  

Table 17: Background data for category analysis 1 

P
#  Age 

Chronic 
illness 

Chronic 
condition 

Care-
giver 
duties 

Works   
9-5 

Weekly 
fitness 
routine 

Week 1 
minutes 
moderate 
to 
vigorous  

Last 
week 
minutes 
moderate 
to 
vigorous  

1 79 yes         13 7 
2 77   yes yes   yes 100 210 
3 76   yes     yes 380 375 
4 75   yes     yes 525 315 
5 74 yes         190 60 
6 74 yes         0 0 
7 72   yes yes   yes 204 157 
8 66   yes     yes 41 50 
9 65 yes       yes 282 383 
1
0 64   yes yes   yes 25 320 
1
1 63 yes       yes 280 260 
1
2 63   yes       51 200 
1
3 61 yes   yes yes yes 210 283 
1
4 60 yes       yes 150 200 
1
5 58   yes   yes yes 450 300 
1
6 57   yes   yes yes 276 315 
1
7 58   yes   yes   12 10 
1
8 56 yes   yes yes yes 280 430 
1
9 55   yes yes yes yes 385 255 
2
0 54   yes   yes yes 500 605 
2
1 53         yes 185 270 
2
2 51 yes         315 330 
2 50         yes 39 65 
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3 
2
4 49         yes 58 190 
2
5 49   yes yes yes yes 100 79 
2
6 45   yes   yes   154 120 
2
7 44       yes   85 0 
2
8 43       yes yes 95 120 
2
9 42   yes       10 110 
3
0 40     yes yes   55 73 

      Average 181.7 203.1 
      Median 152 200 

      
Standard 
Deviation 154.7 147.9 

Several participants under the age of fifty-four stated that they were not aware 

that their activity level was below the Canadian guidelines. They stated their intention to 

increase the intensity of their activities, and strategized about how ways to add more 

movement to their schedule. Provided she walked at a moderate pace, a participant who 

walked a dog, walked to work, walked to go shopping, attended weekly classes at a 

community centre, and climbed the stairs at home would inevitably exceed the minimum 

guidelines. 

4.9. Assessing ability 

Participants were confident that they would be able to remain physically fit as 

long as illness or injury did not undermine their well-being. As shown in Table 18, twenty 

participants suggested that being physically active was a goal that they had already 

accomplished by having a routine. Most had a satisfactory routine, but were still on the 

lookout for additional activities. In this study, twelve participants over the age of 63 were 

no longer working full-time; eight of them reported that they had a satisfactory routine of 

physical activity.  

Three participants who were currently following an effective routine suggested 

that they had reached a turning point at some time in the past, and since then, they had 
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been following a more active lifestyle. One became more physically active after her 

husband passed away; two reported that turning fifty years of age signalled increased 

physical activity. Fourteen participants (see Table 18) stated that they were comfortable 

with competition, and sustained their routine by setting goals or joining an active 

group/team. Older participants who had a routine enjoyed playing WFP because it 

added new challenges and provided variety from their usual weekly routine. For many of 

them, it provided balance training that was not present in their usual set of activities.  

Table 18: Background data for category analysis 2 

P
#  Age 

Athletic 
youth 

OK with 
compet
-ition 

Fast 
walker 

Self-
described 
lazy or 
procrastin-
ator 

WFP use: 
Most -3, 
Occasion-
al - 2 or 
Least - 1  

Week 1 
minutes 
moderate 
to 
vigorous  

Last 
week 
minutes 
moderate 
to 
vigorous  

1 79 yes yes     1 13 7 
2 77 yes yes     2 100 210 
3 76      yes   3 380 375 
4 75         2 525 315 
5 74 yes     yes 2 190 60 
6 74       yes 3 0 0 
7 72   yes     3 204 157 
8 66 yes yes     1 41 50 
9 65     yes   3 282 383 
1
0 64       yes 3 25 320 
1
1 63       yes 3 280 260 
1
2 63       yes 3 51 200 
1
3 61 yes yes yes   2 210 283 
1
4 60 yes yes     3 150 200 
1
5 58         3 450 300 
1
6 57 yes     yes 2 276 315 
1
7 58         2 12 10 
1
8 56 yes yes     3 280 430 
1
9 55 yes yes     3 385 255 
2
0 54 yes yes    yes 2 500 605 
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2
1 53 yes yes     1 185 270 
2
2 51 yes       1 315 330 
2
3 50 yes yes     1 39 65 
2
4 49         1 58 190 
2
5 49 yes yes     2 100 79 
2
6 45 yes yes   yes 2 154 120 
2
7 44 yes yes yes   2 85 0 
2
8 43 yes       1 95 120 
2
9 42         1 10 110 
3
0 40 yes       1 55 73 
     Average 2.1 181.7 203.1 
     Median 2 152 200 

     
Standard 
Deviation 0.8 154.7 147.9 

On the other hand, there were participants who were in the process of finding a 

routine consisting of physical activities they enjoyed. They were attempting to 

accomplish their goal to be more active, or were trying to accomplish other self-chosen 

goals. They asserted that they were in a process of change, and would become more 

active if they could find a group or type of activity to be active with.  Women in this group 

may have been advised by a medical professional, usually a doctor, that they should 

become more physically active. Although these participants spoke of wanting to be more 

active and following their doctor’s orders, they were not always able to sort out how to 

accomplish this intention. Women who had never been physically active might have a 

hard time sorting out which activities matched their present ability to perform them. 

4.9.1. Self-identifying as a fast walker or lazy procrastinator  

During their interviews with the field researcher, twelve participants used one of 

two terms to identify themselves (see Table 18). The four “fast walkers” in the study 

complained that others were always trying to slow them down. They were always the 

fastest walker in any group. The fast walker does not rely on a group to get out walking. 

They walk quickly whenever they have the chance and cover distance at their own pace. 
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The three women who were the most frequent WFP users were also able to monitor 

their own physical activities, which may have been with a group, or solo. They did not 

need the assistance of a group to be physically active. 

 When asked if there was anything that held them back from being more active, 

eight participants in the study said, “laziness”, “being lazy”, or “procrastination” (see 

Table 18). These participants wanted to be more active, or were told by a doctor or 

family members that they should be more active. Unfortunately, some of them had not 

yet found a way to be more active. This inability to translate intention into action they 

named lazy, laziness, or the more polite, procrastination. Except for one participant who 

was ill, the other seven ‘lazy procrastinators’ reported that they exceeded the Canadian 

Physical Activity guidelines at least once during the study. The ‘lazy procrastinators’ 

were neither! Instead they stated that they wanted to be more physically active with a 

group, to walk with a friend, or to join a team or group activity that suited their needs. 

They liked the structure of a group, especially one that was organized by someone else. 

They especially like a group that includes support for novices.  

The other fifteen participants fell somewhere between these two extremes in their 

approach to solo or group-oriented physical activity. They walked with a group, but did 

stretches on their own. They walked on their own, but liked to play WFP with their 

immediate circle of friends and family. Their weekly fitness routine involved a 

combination of solo and group activities.  

4.10. Comparisons based on Wii Fit Plus use 

4.10.1. Comparing frequency of WFP use during the study 

In this section, an analysis based on participants’ Wii console data is discussed. 

For the purpose of analysis, participants were divided into two groups – those fifteen 

women who used Wii Fit Plus most frequently (see Table 19) and those fifteen women 

who used WFP less frequently (see Table 20). Data from the three Wii consoles at the 

study site and from four home console provided information for this analysis. The 

research team did not have access to all the data stored on every home Wii console 

(two groups who played less frequently and participants who owned their own console); 
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some participants brought their consoles to the site so the data could be captured, while 

others did not.  

The ordering of participants’ WFP use is based on the sessions logged on the 

Wii consoles at the study site, two participants with ‘loaner’ consoles, and two groups 

who volunteered to share their data. Participants were arranged within the tables 

according to their logged time on a Wii console, with one exception: although P18 did 

not play WFP at the study site, she was included among those who adopted the game 

because she reported playing so frequently at home.  

In the far left columns, the participant number and their age on the day they 

joined the study is shown. The next two columns show the number of minutes per week 

that participants reported playing WFP or other exergames. The far right column shows 

the hours and minutes logged on a reporting Wii console in hours and minutes. In the 

event that fitness testing was completed on the same Saturday morning as participants 

reported on their WFP use, participants tended to have little time to play WFP because 

their time was consumed by the testing. For these women, the weekly minutes on WFP 

was zero, although they would have used the system 30-45 minutes otherwise. 

Participants tended to report their exergaming minutes by the amount of time they stood 

in front of the monitor, not the amount of time they were actually active. The self-

reported total tended to include times that participants spent navigating menus. 

Table 19: Most frequent WFP users 

P#  Age 

Self-report 
Exergame 
Start (min) 

Self-report 
Exergame 
End (min) 

WFP on 
Console 
Total h:m 

19 55 300 225 21:47 
9 65 15 30 7:28 
7 72 253 156 6:39 

10 64 0 30 5:20 
26 45 281 0 5:07 
11 63 30 0 4:42 
14 60 0 30 4:33 

6 74 0 0 4:30 
12 63 0 30 4:27 
13 61 60 40 4:04 
15 58 30 60 3:55 
17 58 35 30 3:10 
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23 50 109 0 3:08 
5 74 0 60 2:56 

18 56 120 255 0:18 
Average 61 82 63 5:28 
Median 61 30 30 4:30 

Standard 
Deviation 8 108 82 4:48 

The median age of women who used the games frequently was 61 while the 

median age of the less frequent users was 53. The average age of frequent users was 

61, while the average was 57 for less frequent users. Frequent users reported playing 

exergames more often earlier in the study averaging 82 minutes, and less often by the 

end, an average of 63 minutes. Most women who used WFP at the study site were 

allocated thirty minutes per week, and this was the median value at the start and end of 

the study among the most frequent users. The less frequent exergame users reported 

averages of 28 minutes (median 13) weekly at the start of the study but only 17 minutes 

by the end. The median value among the latter group was zero – most did not use 

exergames by the end of the study.  

Table 20: Least frequent WFP users 

P#  Age 

Self-report 
Exergame 
Start (min) 

Self-report 
Exergame 
End (min) 

WFP on 
Console 
Total h:m 

4 75 0 15 2:27 
27 44 0 0 1:57 

2 77 0 0 1:32 
3 76 30 30 1:14 

22 51 0 0 1:10 
16 57 13 85 1:06 

8 66 0 0 1:05 
1 79 38 25 0:29 

29 42 30 0 0:27 
20 54 0 0 0:24 
25 49 120 52 0:20 
30 40 60 54 0:16 
21 53 60 0 0:01 
24 49 70 0 0:00 
28 43 0 0 0:00 

Average 57 28 17 0:49 
Median 53 13 0 0:29 

Standard 
Deviation 14 36 27 0:44 
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Wii Fit Plus use occurred with a variable frequency – at least two of those in the 

less frequent user group continued to play WFP at home after the study ended. Those 

with a console at home tended to continue to play after the study ended, while those 

who attended the study site drop-in exclusively did not continue to use the one WFP 

gaming system permanently installed there. The women who attended the drop-in 

sessions liked having individual attention in a social atmosphere while performing a 

shared activity. They did not return on their own after one or two follow-up visits, 

especially as they were without a structured appointment, a peer-enhanced 

environment, or technical support from the research team. 

4.10.2. Comparing WFP use and aerobic endurance 

Table 21 and Table 22 show data comparing the aerobic endurance tests for the 

most frequent and less frequent WFP users in the study. Aerobic endurance was 

measured using three Six Minute Walk Tests, taken at the study start, mid-point, and 

end of the study.  

Table 21: Comparing aerobic endurance (AE) results from frequent WFP users 

P#  Age 

WFP 
Total 
(h:m) 

AE - Start 
(feet) 

AE -
Midpoint 
(feet) 

AE - End 
(feet) 

19 55 21:47 1853 1926 2078 
9 65 7:28 1761 1812 1765 
7 72 6:39 1681 1736 1601 

10 64 5:20 1584 1688 1785 
26 45 5:07 1663 1698 1774 
11 63 4:42 1571 1443 1240 
14 60 4:33 2076 1883 1785 

6 74 4:30 1397 1331 1289 
12 63 4:27 1229 1433 1240 
13 61 4:04 1994 1984 2053 
15 58 3:55 1406 1319 1327 
17 58 3:10 1479 1459 1606 
23 50 3:08 1679 1765 1769 

5 74 2:56 1373 1385 1353 
18 56 0:18 1860 2017 2200 

Average 61 5:28 1640 1658 1658 
Median 61 4:30 1663 1698 1765 
Standard 
Deviation 8 4:48 241 244 315 
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Table 22: Comparing aerobic endurance (AE) results from infrequent WFP users 

P#  Age 
WFP Total 
(h:m) 

AE - Start 
(feet) 

AE - 
Midpoint 
(feet) 

AE - End 
(feet) 

4 75 2:27 1505 1535 1549 
27 44 1:57 1873 2092 2074 

2 77 1:32 1591 1617 1856 
3 76 1:14 1402 1759 1799 

22 51 1:10 1701 1554 1421 
16 57 1:06 1955 1932 1926 

8 66 1:05 1707 1682 1678 
1 79 0:29 1583 1679 1413 

29 42 0:27 2070 1988 1973 
20 54 0:24 1968 2045 1785 
25 49 0:20 1939 1863 1911 
30 40 0:16 1762 1668 1712 
21 53 0:01 1774 2053 2074 
24 49 0:00 2108 1921 2152 
28 43 0:00 1929 1807 2032 

Average 57 0:49 1791 1813 1824 
Median 53 0:29 1774 1807 1856 
Standard 
Deviation 14 0:44 210 187 233 

Both groups of fifteen participants demonstrated more aerobic endurance at the 

end of the study than at the beginning. The group who used WFP most frequently 

showed a pattern of increased walking pace, with median values of 1663, 1698 and 

1765 foot totals. The group who used WFP less often showed a similar pattern, with 

median values of 1774, 1807, and 1856 foot totals. The faster overall walking pace of 

the latter group is consistent with the earlier tables that showed younger participants (in 

their forties and fifties) walked more quickly than those who were older (in their sixties 

and seventies). The frequent users increased their median distance by 102 feet, while 

the less frequent users increased their median distance by 82 feet. Both groups were 

slightly more active at the end – they may have been influenced by participating in a 

fitness study that encouraged them to strategize about ways of staying fit for life. As the 

results were similar for both groups, it seems likely that playing Wii Fit Plus had little 

effect on aerobic endurance, at least among this group of participants.  



 

141 

4.10.3. Comparing WFP use and lower body strength 

Results from the Chair Stand Tests are presented in Table 23 and Table 24. 

Tracking of participants’ ability to rise from a seated position is used to note whether 

there were changes in lower body strength between those who played WFP more often 

and those who played it less frequently. Chair Stand results from frequent WFP users 

showed a slight increase in their stands, with the median total rising from 11 to 12 during 

the study. For less frequent WFP users, their stands increased from a median of 16 to 

17 during the study. The mid-point Chair Stand Test performed by infrequent WFP users 

showed an increase to a median of 20 stands, but this level of fitness was not sustained 

to the end of the study. As noted earlier, the median age for frequent users was 61, 

while the less frequent users’ median age was 53. 

Table 23: Comparing lower body strength between more frequent WFP users 

P#  Age 
WFP 
Total m/h 

Chair 
Stand 1 

Chair 
Stand 2 

Chair 
Stand 3 

19 55.0 21:47 9.0 12.0 12.0 
9 65.0 7:28 9.0 10.0 9.0 
7 72.0 6:39 14.0 13.0 12.0 

10 64.0 5:20 13.0 15.0 17.0 
26 45.0 5:07 14.0 14.0 16.0 
11 63.0 4:42 10.0 11.0 14.0 
14 60.0 4:33 11.0 12.0 11.0 

6 74.0 4:30 9.0 8.0 14.0 
12 63.0 4:27 7.0 3.0 8.0 
13 61.0 4:04 15.0 18.0 25.0 
15 58.0 3:55 9.0 9.0 7.0 
17 58.0 3:10 8.0 9.0 10.0 
23 50.0 3:08 17.0 15.0 16.5 

5 74.0 2:56 11.0 12.0 12.0 
18 56.0 0:18 21.0 21.0 28.0 

Average 61.2 5:28 11.8 12.1 14.1 
Median 61.0 4:30 11.0 12.0 12.0 
Standard 
Deviation 8.2 4:48 3.8 4.3 5.9 

Comparing the two groups, it appeared that playing Wii Fit Plus had little effect 

on lower body strength as a whole, at least among this group of participants. Both 

groups increased the median value of Chair Stands by one, from the beginning to the 

end of the study (from three to six months, depending on when they joined). While some 
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had a weaker lower body by the end of the study, many increased their lower body 

strength. Both median and average values show that all participants, regardless of their 

WFP usage, increased their lower body strength slightly during the study.  

Table 24: Comparing lower body strength between less frequent WFP users 

P#  Age 
Exergame 
Total m/h 

Chair 
Stand 1 

Chair 
Stand 2 

Chair 
Stand 3 

4 75 2:27 9 15 17 
27 44 1:57 21 23 27 

2 77 1:32 16 15 16 
3 76 1:14 11 15 16 

22 51 1:10 14 17 12 
16 57 1:06 17 17 15 

8 66 1:05 11 11 13 
1 79 0:29 14 22 17 

29 42 0:27 11 16 14 
20 54 0:24 22 22 21 
25 49 0:20 21 22 20 
30 40 0:16 17 20 19 
21 53 0:01 16 33 33 
24 49 0:00 15 24 15 
28 43 0:00 31 33 35 

Average 57 0:49 16 20 19 
Median 53 0:29 16 20 17 
Standard 
Deviation 14 0:44 6 6 7 

4.10.4.  Comparing WFP use and unilateral balance 

Although use or avoidance of Wii Fit Plus did not seem to affect the aerobic 

endurance or lower body strength of participants as previously noted, playing WFP 

games did increase the ability of users to balance on one leg. At the beginning of the 

study, participants were instructed to play whatever games they chose. The research 

team began by giving instruction on the balance games. By the mid-point of the study, 

the research team ensured that all participants were encouraged to add aerobic games 

to their WFP workout. Based on data from the Wii consoles (see Participant Profiles in 

Appendix A), participants did play balance games more often than any of the other WFP 

games. 
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Table 25 below shows results of the One-Leg Standing Tests for participants who 

used WFP most frequently. The median values for their three tests during the study were 

18, 30, and 30, while the average values were 16.6, 22, and 21. When the data from 

those participants who already were able to stand one-legged for thirty seconds at the 

beginning of the study (P26, P14, P13, P23) were removed, the increased balancing 

ability of frequent users was even more pronounced (see Table 26). The median values 

were 10, 21, and 23, while the average values were 16.6, 22, and 21.07. Table 27 

shows the results of the One-Leg Standing Tests for participants who used WFP less 

frequently. Among this younger grouping, the median values were 30, 30, and 30, while 

the average values were 28.07, 27.83 and 27.33. 

Table 25: Comparing WFP use and balance between frequent WFP users 

P# 
 
Age 

Self-report 
Exergame    
Start (min) 

Self-report 
Exergame 
End (min) 

WFP on 
Console 
h:m 

Balance 
- Start 

Balance 
Mid-
point 

Balance 
- End 

19 55 300 225 21:47 24 30 30 
9 65 15 30 7:28 20 30 30 
7 72 253 156 6:39 5 4 9 

10 64 0 30 5:20 6 30 23 
26 45 281 0 5:07 30 30 30 
11 63 30 0 4:42 10 19 30 
14 60 0 30 4:33 30 30 30 

6 74 0 0 4:30 1 5 0 
12 63 0 30 4:27 13 7 0 
13 61 60 40 4:04 30 30 30 
15 58 30 60 3:55 6 21 4 
17 58 35 30 3:10 23 27 30 
23 50 109 0 3:08 30 30 30 

5 74 0 60 2:56 3 7 10 
18 56 120 255 0:18 18 30 30 

Average 61.2 82 63 5:28 17 22 21 
Median 61 30 30 4:30 18 30 30 
Standard 
Deviation 8 108 82 4:48 11 11 12 

 

Table 26: Comparing balance between frequent WFP users initially unable to 
stand 30 seconds on one leg 

P# 
 
Age 

Self-report 
Exergame 
Start (min) 

Self report 
Exergame 
End (min) 

WFP on 
Console 
h:m 

Balance 
- Start 

Balance 
Mid-
point 

Balance 
- End 

19 55 300 225 21:47 24 30 30 
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9 65 15 30 7:28 20 30 30 
7 72 253 156 6:39 5 4 9 

10 64 0 30 5:20 6 30 23 
11 63 30 0 4:42 10 19 30 

6 74 0 0 4:30 1 5 0 
12 63 0 30 4:27 13 7 0 
15 58 30 60 3:55 6 21 4 
17 58 35 30 3:10 23 27 30 

5 74 0 60 2:56 3 7 10 
18 56 120 255 0:18 18 30 30 

Average 64 71 80 5:55 12 19 18 
Median 63 30 30 4:30 10 21 23 
Standard 
Deviation 7 108 90 5:35 8 11 13 

 
Table 27: Comparing Wii Fit Plus use and balance between less frequent WFP 
users 

P# 

 
Ag
e 

Self-report 
Exergame 
Start (min) 

Self-report 
Exergame 
End (min) 

WFP on 
Console 
h:m 

Balance 
- Start 

Balance 
Mid-point 

Balan
ce - 
End 

4 75 0 15 2:27 30 8 5 
27 44 0 0 1:57 30 30 30 

2 77 0 0 1:32 4 15 30 
3 76 30 30 1:14 30 30 30 

22 51 0 0 1:10 30 30 30 
16 57 13 85 1:06 30 30 30 

8 66 0 0 1:05 30 30 30 
1 79 38 25 0:29 27 24 15 

29 42 30 0 0:27 30 30 30 
20 54 0 0 0:24 30 30 30 
25 49 120 52 0:20 30 30 30 
30 40 60 54 0:16 30 30 30 
21 53 60 0 0:01 30 30 30 
24 49 70 0 0:00 30 30 30 
28 43 0 0 0:00 30 30 30 

Average 57 28 17 0:49 28 27 27 
Median 53 13 0 0:29 30 30 30 
Standard 
Deviation 14 36 27 0:44 7 7 7 

The next chapter further develops the categories, concepts and findings 

developed while analyzing the results in Chapter 4. In Chapter 5, the concepts and 

findings will be discussed within the parameters of the research questions. Discussions 

begun in the Literature Review chapter will be brought into the mix, in order to further 
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refine the concepts. In Chapter 6, these concepts will form the basis of a grounded 

theory about how women over forty approach becoming physically active, and how they 

have used exergames as part of that process.  
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5. Discussing the Results, Research Questions, 
and Literature in the Field 

In this chapter, the research questions are discussed. They are addressed in 

relation to both literature in the field and the results presented in earlier chapters. While 

the Wii Fitness Study looked specifically at WFP usage, the participants’ entire program 

of physical activity was also examined. While noting how the women in the study viewed 

being physically active and the role, if any, they assigned to exergames, it was possible 

to learn more about how the games aligned with their fitness strategies. For women in 

the Wii Fitness Study, the strategies of women over fifty-four who wanted to retrain their 

balance were most closely aligned with the fitness training modules – the WFP balance 

games. 

Following an overview of the general findings of the study, a detailed account of 

the findings with respect to each of the study’s main research questions will be provided. 

The four research questions are: Were there physiological benefits to participants who 

used Wii Fit Plus? How and why did research participants adopt or reject Wii Fit Plus as 

part of their fitness strategies? How can exergames be designed to support participants’ 

physical activity strategies? How did being part of a group influence women’s approach 

to exergaming?  

Unless the physiological benefits of playing WFP can be established, the game 

will remain an entertainment device, but cannot be called a tool for fitness. If the reasons 

that players accepted or reject the game can be identified, designers will be better able 

to create games that accommodate users’ needs more fully in the future. Further, games 

are usually designed with young male players in mind, and are not designed for their 

mothers or grandmothers. How would active games best serve this audience? Does the 

social environment have an effect on the pleasure of these games and adherence to an 

exercise program using exergames, and if so, how can future exergames enhance these 

qualities?  
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As Hendry et al. (2010) noted, “older women have the lowest rates of physical 

activity in any demographic group” (51). For women who are now in their forties and 

fifties, physical activity was part of their school curriculum, while for women who are now 

in their sixties or seventies, it may not have been, because social attitudes toward 

women and exercise have become more progressive over time (McElroy, 2002). Despite 

the social norms when they were younger, participants in their seventies in the Wii 

Fitness Study were generally more fit than their counterparts who were assessed as part 

of the Senior Fitness Testing Manual (Rilki & Jones, 2001). Their successful fitness 

strategies were to walk rather than using a car for transportation, and to be active on a 

regular basis. They were so used to being physically active that they did not feel ‘right’ if 

they skipped it for more than a day.  

When asked if they planned to stay fit for life, all participants agreed that this was 

their intention. They discussed perceived barriers to that long-term goal, and described 

how they had worked to minimize barriers to that intention. For players, choosing an 

exergame that they would return to repeatedly was largely dependent on their perceived 

fitness needs.  

Most younger participants in the Wii Fitness Study viewed Wii Fit Plus as an 

entertainment device that did not provide the more vigorous intensity of physical activity 

that they wanted to experience. Instead of using an indoor exergame, these participants 

engaged in outdoors aerobic outdoor activities such as running, cycling, and brisk 

walking. Many of the women in their forties and fifties were still working full-time, and 

had less leisure time than those who were retired. They were too busy with other 

activities in their leisure time to consider using an exergame. They might play WFP at 

social gatherings with friends, but would be more likely to play an active game that would 

allow two or more players to compete directly (i.e. Wii Sports or Wii Sports Resort).  

Older players in the study, while generally less interested in vigorous activities, 

discussed their responses to playing WFP balancing games. While many older 

participants noted an almost immediate benefit and were excited about their ability to 

retrain lost balance, a few stated that they were not really noticing much change at all. 

These responses are consistent with the measured unilateral balance testing. Three of 

the participants in their seventies accumulated 150 minutes of moderate to vigorous 
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aerobic activity during the week on all three self-reported charts of physical activity. 

Several of the more active older women reported (with pride) that they were more active, 

and therefore healthier, than many of their friends.  

5.1. Were there physiological benefits to participants who 
used Wii Fit Plus?  

As discussed earlier, the most significant physiological benefit noted during the 

Wii Fitness Study was for those participants who had poor balance at the outset of the 

study. All of the women in the study under the age of 54 were able to stand on one leg 

for at least 30 seconds at the outset and conclusion of the study. There were 11 

participants in the study who were unable to stand unilaterally for 30 seconds at the start 

of the study. For those participants who used the WFP games, the average length on 

time standing on one leg increased from 11.73 seconds at the start of the study to 17.82 

seconds at the end; the median values for those participants increased from 10 to 23 

seconds standing unilaterally. The aerobic endurance testing showed that most 

participants increased their activity levels slightly, regardless of whether they used the 

WFP system or not. 

Warburton, Nicol and Bredin wrote two significant papers for the Canadian 

Medical Association Journal, one citing evidence of the health benefits of physical 

activity, and the other suggesting how medical practitioners would evaluate a 

‘prescription’ for physical activity (2006a, 2006b). People of all ages could enjoy the 

aerobic benefits of physical activity by walking one hour, five times per week (Warburton, 

Nicol & Bredin, 2006b). While walking is important for cardiovascular health, Low Chow, 

Brauer and Nitz note that exercises targeting the mediolateral hip muscles would also 

provide considerable benefits in relation to standing balance (2007). Seguin et al. (2010) 

and Litt, Kleppinger and Judge (2002) also note the importance of strength (resistance) 

training.  

In theory, the Wii Fit Plus gaming system addresses all three areas, as there are 

multiple games offering balance, aerobic, and strength training. However, among 

participants in the Wii Fitness Study, the balance games were by far the most commonly 
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used games (see Participant Profiles in Appendix A). According to the Wii console data, 

27 participants played a balance game (from either the balance or training plus menus) 

most frequently. Two participants played an aerobic game most frequently, but played a 

balance game with the second most frequency. One participant played a Yoga game 

most often, while for her, a balance game was the third most frequent. 

Looking at their charts of self-reported physical activity, many participants were 

engaged with aerobic-type movements through casual or brisk walking, while only a 

handful report using other forms of balance training like Yoga. Some participants were 

regular Yoga practitioners, while an equal number mentioned that they had tried Yoga 

but had not felt an affinity for the practice. For those who were not seeking balance 

training otherwise, the WFP system provided a form of balance training.  

While the WFP menu includes many strengthening exercises, only one 

participant mentioned using and enjoying the exercises. Two participants mentioned 

membership at Curves, a commercial facility providing circuit training with resistance 

equipment of a size suitable for women who want to increase both upper and lower body 

strength. A few participants also mentioned going to the gym for weight training, or using 

equipment or exercise techniques that would increase abdominal or ‘core’ strength. By 

far, the most commonly reported form of fitness activity among participants in their 

overall program of physical activity was aerobic.  

Warburton et al. (2007) noted that when a gaming system is combined with 

physical activity, and if players are engaged enough to keep repeating the movements, 

then frequent users derive more health benefits than infrequent users. Evidence from the 

Wii Fitness Study suggests that players found the balance training games most 

engaging, and participants consistently chose to play these, stating that they were “more 

fun” than the other WFP games. In terms of game-supported health benefits, for frequent 

WFP users, participants who began the study with weaker balance improved their ability 

to stand unilaterally. 

That use of Wii Fit Plus improved unilateral balance was also reported by Nitz et 

al. (2009), whose pilot study involved 10 women aged 30-58. They also found that lower 

body strength improved, but this finding was not supported by the Wii Fitness Study. 
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However, the research design in the Nitz et al. (2009) study asked participants to use at 

least one game from each of the main groupings (aerobic, balance, strength, and yoga) 

twice a week. Wii Fitness Study participants who were frequent WFP users had a 

median self-reported 30-minute session weekly, with self-selected use, which turned out 

to be primarily of the balance games.  

In the Wii Fitness Study, both groups of frequent and less frequent WFP users 

(all participants combined) improved their median and average aerobic endurance 

testing value. This indicates that the effect would more likely be attributed to a factor 

unrelated to WFP. Several of the younger participants mentioned that they had not 

before considered tracking and trying to increase their level of aerobic activity during the 

week. The combination of these influences may have contributed to a higher level of 

aerobic endurance: being part of a fitness study, considering ways to overcome barriers 

to fitness, and using charts to become more aware of one’s fitness activities. 

5.2. How and why did research participants adopt or reject 
Wii Fit Plus as part of their fitness strategies?  

None of the participants in the study had been given a ‘prescription’ by a health 

care professional to use Wii Fit Plus, although several inactive women had been advised 

by their doctor to be more physically active. Although the four least active older 

participants were in this group, their pattern prior to this study had been to start a new 

fitness program and then drop it. One described “overdoing it” when she tried to be more 

active, and suffered minor injuries that discouraged further physical activity. She liked 

using WFP, however, because the activities were at a moderate intensity, and as she 

gained confidence in her ability to perform them, she transferred that confidence to more 

vigorous activities. She was successful with a strategy of slowly building up the intensity 

of her activities, and mentioned that as she felt better physically, she wanted to change 

her eating habits as well. She noted that carrying home a cabbage and cauliflower was 

like lifting weights, and so even grocery shopping gave her a chance to be active. 

Because WFP offers a variety of games at a moderate intensity suitable for 

fitness novices, for participants new to fitness activities, WFP enabled them to be good 
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at ‘exercise’, to have fun being active, and to retrain their balancing abilities that had 

been weakened while they aged. As previously stated, the most positive physiological 

effect noted by participants who used WFP was an opportunity to retrain their balance. 

Playing the balance games helped them to feel more stable when they were out walking, 

cycling and interacting outdoors, and for one previously inactive participant, helped to 

prevent a fall.  

Playing WFP with a familiar group was the source of pleasure. When strangers 

played in the same space, their experiences were more individual than collective. They 

might look at a game the others were playing, and ask which menu it came from. But 

strangers did not laugh together. In contrast, when family members or close 

acquaintances played together at the study site, the sound of laughter was much louder 

than the sound of the game. Playing the WFP balance games created an association 

with joy in exercise, and this was extremely important for participants who were fitness 

novices. Several participants had residual negative associations with ‘exercise’ from 

their youth. As non-athletically trained children, they spoke of being the last to be picked 

for the team and of feeling humiliated in gym class. A few mentioned being artistic, not 

athletic, or suggested that their siblings were athletic, but they were not. The WFP 

balance games and simple aerobic exercises provided a low-threshold activity for 

novices, and helped them to build confidence in their ability to perform the task, and 

improved their sense of self-efficacy in relation to exercise more generally.  

Women who had been relatively inactive and despaired of enjoying exercise 

taken in multiple weekly ‘doses’ were enthusiastic in their praise for WFP: “It’s good for 

my body, for my balance. I think it’s fantastic!” (P6); “I was thrilled, so pleased, because I 

had saved myself from falling and maybe breaking my wrist again” (P12). As Warburton 

et al. (2007) found with the cyclists who preferred to exercise on the machines attached 

to a video game, if physical activity is fun, previously inactive people tend to repeat the 

experience. The studies that found positive improvements in the mood of seniors who 

used Wii Sports are consistent with this finding as well (Rosenberg et al., 2010; 

Wollersheim et al., 2010).  

In their study of older women taking estrogen replacement therapy, Litt, 

Kleppinger and Judge (2002) found that those with greater self-efficacy were more likely 
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to adhere to their exercise program for the longer term. As well, they found that those 

who were the recipients of group support for their exercise program were more likely to 

continue to perform it.  

Segar, Eccles and Richardson (2008) found, as earlier noted, that women with 

intrinsic goals like stress reduction or general wellbeing were much more physically 

active than those with extrinsic goals like weight loss or becoming more physically 

active. While the novice exercisers in the Wii Fitness Study were aware of their doctor’s 

‘prescription’ for increased physical activity, they had either not acted on the suggestion 

or had tried but been unsuccessful. Repeating an experience associated with wellbeing 

provided the novice exercisers among the Wii Fitness Study participants with goals that 

promoted further wellbeing. As P15 said, “I like it if it’s fun. More you do, the better you 

feel. And the better you feel, the more you do.”  

When the Wii Fitness Study ended, an informal gathering was held to wrap up 

the almost year-long study. Women who had attended the Saturday morning drop-in 

may have returned once or twice to the study site to use the remaining Wii Fit Plus 

system, but did not continue to use the system at their previous rate of 30 minutes per 

week. However, those who had been in the routine of using WFP at home reported that 

they continued to use their system. Two of the three heaviest users reported that they 

continued to play WFP so that they would be able to compete with their grandson. Two 

of the heaviest WFP users were in their mid-fifties – both reported that WFP was a great 

way to reduce stress after a hard day at work. The third heavy user was retired, and 

enjoyed playing the games during her leisure time.  

P7, P18, and P19 were the most frequent users of WFP on their home systems. 

Aside from using WFP, they were three of the most physically active participants in the 

study. They did not fit a stereotype of someone replacing ‘real’ exercise with an 

exergame. Instead, they used WFP to supplement their existing program of physical 

activity. All three participants exceeded the Canadian Physical Activity guidelines.  

According to the logs from their Wii consoles or comments in their interviews, the three 

heaviest WFP users appeared to be the only participants who used items from all of the 

Wii menus, including strength exercises. Novice exercisers (or those who were trying to 
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resist performing ‘exercise’) stayed away from strength exercises as they were not as 

much ‘fun’ as the balance games. 

Nintendo’s Wii system, despite (or perhaps because of) its appeal to non-gamers 

and massive sales to novice user-families, utilizes lower resolution and less 

sophisticated graphics than other video game consoles. This impacted older and 

younger participants quite differently. Younger participants tended to have been exposed 

to multiple gaming platforms, and for these younger participants, using active games like 

Dance Dance Revolution, Wii Sports, Rock Band, Guitar Hero, Just Dance and Wii Fit 

was something that their peers did at parties while drinking and relaxing. One participant 

reported that she disliked the Wii console generally, as the avatars were like cartoon 

characters. She thought that the Wii games used less sophisticated graphics and music 

because they were trying to appeal to a less sophisticated audience. Several younger 

participants preferred using WFP without sound because they strongly disliked the 

music. One even suggested that Nintendo hire a sound designer.  

For older players, the idea of using an exergame was novel and an interesting 

way to think about being physically active. Given older players’ lesser exposure to and 

experience with digital game-based technologies, their expectations of WFP’s graphical 

and audio qualities were less demanding, and none of the older participants criticized 

the game’s aesthetics. The main benefit for older participants was that the games 

provided an entertaining way to retrain their balance. Their main concerns were with the 

interface (again likely a product of their lesser familiarity with digital technologies; for 

them, navigating the menus was too time-consuming, and for those experiencing 

memory loss, the interface was not intuitive).  

5.3. How can exergames be designed to support 
participants’ physical activity strategies? 

To address this question, two existing exergame design frameworks are 

presented, and compared with data from the Wii Fitness Study. The first framework was 

proposed by one of the most active groups of exergame designers, game producers, 

and active game researchers internationally; the second framework was proposed by 
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one of the longest established Canadian computer science research teams working in 

this area.   

The first set of design considerations in the table below are from The Exergaming 

Network (TEN), an active coalition of people associated with the exergaming field. They 

proposed tentative definitions for ‘exergame’ and ‘exergaming’15 as follows: Exergame 

“A digital health &/or fitness multimedia game that uses an interface which requires 

physical exertion to the benefit of the user”; “Exergaming is a ‘beneficial’ exertion 

experience (methodology) gained through the interfacing of physical activity and 

multimedia gaming” (2010: 2). TEN has developed a scale incorporating 3 mandatory 

components, 6 secondary components, and 1 critical component (safety) to rank the 

exergaming experience.16 Exergame design is integral to the exergame experience. 

While poor design elements can lead to frustration for players of an active game, 

excellent design can support a player’s efforts to be physically active. The best 

exergaming experiences are linked to thoughtful and appropriate design. 

Exergame 
Design 
Element 

Source Description of Element 
from the Source 

Relevance for Women over Forty 
in the Wii Fitness Study 

Game Play TEN The overall quality and 
"fun" factor of the game. 
Are the challenges in the 
game balanced, well 
designed and engaging? 

Fun factor is crucial, and also related 
to the personality of the user - some 
like a competitive challenge to 
improve their own score in the game, 
while others require group interaction 
to have fun.  

 
15 PDF downloaded from http://exergaming.pbworks.com/f/EERS_.pdf 

 

16 See URL 

http://exergaming.pbworks.com/w/page/12085413/Exergame%20Rating%20System 
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Game 
Interface 

TEN Does the game's 
interface/s, allow an 
immersive, seamless and 
accurate response 
between the user and the 
game - Wiimotes, balance 
board, camera, interactive 
screen, exercise 
equipment etc. 

For participants who are technically 
astute, the menus were not a barrier. 
The time consuming menu 
interaction took time away from 
playing. For those who are not 
familiar with gaming interfaces, the 
WFP menu is a barrier. Many older 
participants would not have been 
comfortable without assistance. 

Exercise / 
Exertion 

TEN How much physical 
energy is required to 
complete the challenges 
or mini-games 
(approximate average 
result)? 

WFP provides a moderate intensity 
workout, depending on the effort that 
individuals expend. While balance 
games require light exertion, 
retraining balance in older women is 
WFP’s strongest therapeutic benefit.   

Customizable  TEN Can 'game play' aspects 
be altered and 
reorganized to suit the 
player's preferences (e.g. 
can you customize your 
avatar, can you choose 
which exercises to 
combine)? 

In WFP, the yoga and strength 
exercises can be customized into a 
continuous routine to avoid time-
wasting menus. Avatars can be 
customized, but their body shape is 
reassigned by the game to resemble 
physical reality when players weigh 
in. 

Accessibility TEN Does the game allow for a 
player of any skill level, 
gender, age or ability to 
take part, and does the 
game scale in difficulty 
with the players 
increasing skills and 
abilities - abilities relating 
to physical fitness level, 
gaming expertise and 
experience or general 
able-bodiedness? 

Least accessible elements were the 
menus used to navigate between 
games. Some older participants 
stood with Wiimote in hand, pointed 
at the screen, unsure of how to 
proceed without assistance. Games 
sometimes have a more difficult level 
but more levels or variations on the 
original games would help challenge 
more experienced long-term players.  

Biometric 
Feedback 

TEN Is the player able to view, 
store and retrieve fitness, 
health and competition 
data from the game (e.g. 
the players score, their 
BMI, skill level graphs, 
etc)? 

WFP allows registered players to 
record biometric information, such as 
BMI, time spent working with specific 
gaming areas (i.e. balance, aerobics 
etc.). This data was also available to 
researchers posing as the registered 
user. 

Gateway 
Effect 

TEN Does the game promote 
interest in pursuing 
conventional exercise or 
activities as a result of 
participation in the 
Exergaming experience 
(e.g. Does Wii Tennis 
encourage the player to 
try real tennis or any other 
sport for example)? 

Participants with previous sports 
skills chose game mechanics they 
were familiar with. Bowlers used 
bowling games in Wii Sports and 
skiers liked the Ski Jump game in 
WFP. For participants who were not 
satisfied with their current level of 
activity or who had poor self-efficacy, 
success using WFP gave them 
confidence to try other physical 
activities.  
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Socialization TEN Does the game offer local 
and online multiplayer or 
cooperative play, which 
offers support & 
socialization between 
players? 

The multiplayer mode in WFP is not 
cooperative. The player with the 
current high score in multiplayer 
mode wears a crown. Turn-taking in 
multiplayer mode means the non-
active player is not active. Socializing 
took place entirely outside of game. 
Balance games encouraged laughter 
among players and bystanders. 

Sustainability TEN Does the overall exercise 
and gaming experience 
lead the user to desire 
repetition of the 
experience? This factor is 
the ability to gain health 
benefits through 
prolonged use.  

For the heaviest WFP users, the play 
experience was repeatable. For 
those without a home console, the 
play experience was scheduled, and 
attendance at the study site was 
good during the study. Once the 
study ended, those with a home 
console were the most likely to 
continue, generally at the same level 
as during the study. Those who 
competed with family members, had 
stress reductions strategies, or used 
balance-retraining goals tended to 
sustain play over the longer term. 
Some who used the game at study 
site said they would be bored within 
months if they played at home. 

Safety TEN A genuine effort to outline 
how to safely utilize the 
product/service that is 
understood by any and all 
participants, and is the 
product robust and 
reliable to suit its purpose. 

Participants commented on the 
astute advice given by the WFP 
game to improve posture or balance 
or yoga stance or strength 
positioning. Fitness trainer stated that 
WFP was most appropriate for 
women over 40 because arthritic 
players could avoid positions on the 
ground or placing weight on arthritic 
knees on the ground. No commands 
by in-game instructor to keep 
repeating the activity until it "burns." 

Yim & Graham wrote about the requirements for exergame design from the 

perspective of computer scientists (2007). They developed design requirements by 

studying the exercise motivation literature and by examining active games that were 

currently being produced commercially. Their design requirements took into 

consideration the needs of people with low self-efficacy or poor confidence in their ability 

to perform exercise.   
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Exergame 
Design 
Element 

Source Description of Element 
from the Source 

Relevance for Women over Forty in 
the Wii Fitness Study 

Integrate 
music 

Yim & 
Graham 

"…music increases 
exercise enjoyment by 
increasing positive mood 
states and reducing 
feelings of physical 
discomfort, anger, fatigue, 
and depression…an 
exercise game should have 
music that is upbeat… 
within the context of the 
game…music chosen by 
the game player may have 
the most positive effects" 
(169) 

The music within WFP was an element 
that those who disliked the game 
found most problematic. To Nintendo, 
the music may give their brand a 
unified sound, but to some, it sounds 
like every other video game 
soundtrack - annoying. The 
participants tried dance games and the 
most popular choices were from Wii 
Dance on Broadway featuring tracks 
from popular musicals. Players of 
different generations have different 
musical choices. 

Facilitate 
leadership 
for novice 
players 

Yim & 
Graham 

"Starting an exercise 
program can be 
intimidating, and so people 
cite the importance of 
instructors…The game 
setting provides multiple 
ways of providing guidance 
to players, ranging from live 
experts, other players 
acting as leaders, or simply 
embedding direction into 
the game mechanics." 
(169) 

Having a fitness trainer working with 
the Wii Fitness Study was invaluable. 
One flaw in WFP was immediately 
apparent - a warm-up is suggested 
before playing, but players have no 
indication of the warm-up. WFP was 
designed to stand alone as a home 
system, but gives no adaptability 
instructions for those with special 
requirements. Someone with previous 
fitness knowledge could readily use 
WFP as a form of Wii-hab while 
recovering from a leg injury, but a 
novice might just be frustrated.  

Provide 
achievable 
short and 
long-term 
goals 

Yim & 
Graham 

"Self-efficacy affects a 
person's outlook, 
aspirations, and the belief 
in their ability to complete 
goals, including exercise 
goals…Those with low self-
efficacy expect their actions 
to result in poor outcomes. 
They see challenges as 
insurmountable, and may 
quit before trying." (169) 

Many of the WFP balance games are 
easy to play. If a participant did poorly 
the first time, other novices did the 
same. Some participants resented 
those who played at home and at the 
study site because they had "extra" 
practice and so, had a higher score. 
For novice exercisers who could 
navigate the menus without difficulty, 
the WFP games helped build 
confidence in their ability to perform 
physical activities. Biometric data 
storage does support long-term 
performance goals. 
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Hide 
player's 
fitness level 

Yim & 
Graham 

"…designers of exercise 
games should be aware of 
the importance of self-
efficacy in starting and 
continuing exercise 
programs. Games should 
avoid situations where 
players perceive 
themselves to be 
hopelessly behind their 
fitter opponents" (170) 

Home-based Wii using participants 
and the most frequent WFP users 
noted that competition was part of their 
pleasure in game play. Instead of 
hiding their scores, they welcomed the 
chance to improve their own score or 
to score higher than others. The 
challenge for participants with low self-
efficacy came when sharing a console 
at the study site. Players who disliked 
competition or who worried about 
having a poorer score were somewhat 
discouraged if they scored poorly, but 
were not deterred from playing again. 

Avoid 
systemic 
barriers to 
grouping 

Yim & 
Graham 

"…people are far more 
likely to be active if they 
have supportive peers to 
exercise with…exercise 
games should avoid 
mechanics that segregate 
players." (170) 

Friends with varying fitness levels 
joined the study together. In one case, 
the more physically fit one encouraged 
her friend. In groups with a Wii 
console, having a group member with 
more technical skill allowed others in 
the group to play without being 
frustrated by technological barriers. 

Actively 
assist 
players in 
forming 
groups 

Yim & 
Graham 

"…people view a lack of 
peers as a barrier to 
physical activity. Online 
games can greatly help in 
matching people to other 
interested peers." (170) 

If the smaller groups organized time to 
use the system together, the groups 
worked out together. If the group did 
not set aside time to use the system 
together, the member with the greatest 
confidence tended to work well on their 
own, while the others did not use the 
system. Participants who were part of 
the larger group at the study site 
viewed it as another fitness class at 
the community centre, including a 
trainer, technical expert, their friends, 
and a small payment to participate. 
However, when the study ended, the 
group dissolved and they did not return 
to play.  

Although Wii Fit Plus was marketed as a game for the whole family, in reality, 

one size does not fit all requirements. The WFP gaming system was designed for 

individual play within a ‘family’ grouping and does not include activities that encourage 

grouping into teams that would compete with each other. Group formation was an 

integral part of this study’s comparison showing how groups vs. solo users adhered to 

the exercise program. When the largest group in the Wii Fitness Study disbanded, those 

individuals who required a collective environment to support their adherence did not 

return to use the system on their own. As previously explained, those who were younger 

or preferred outdoor activities were less likely to use WFP. For those players who work 
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best in a group, an exergame that supports group formation would be preferable. For 

those players who prefer more vigorous outdoor activities, a mobile exergame that 

encourages quicker movements would be more suitable.  

Those with a preference for WFP included older participants who worked to 

retrain their balance, novices who gained confidence in their physical abilities, and 

women who liked indoor physical activities. The play experience for this group would be 

improved with more advanced levels and the ability to download new games. Use of the 

balance board and remote remains difficult for people living with conditions that limited 

their mobility.  

In order to address the specific design implications of the study, a more detailed 

analysis of the data will be required. The study findings could help to inform the design 

of future fitness games, and that analysis will be undertaken in the months following the 

publication of this dissertation. Such a discussion seems especially suited for 

presentation at interface design or gaming-related conferences such as CHI’13 or 

DIGRA’13. As well, the relevance of the study findings to mobile fitness applications has 

significant potential, especially in designing applications for adults who are already 

physically active.  

5.4. How did being part of a group influence women’s 
approach to exergaming? 

Participants in the study were divided between those who preferred collective or 

grouped physical activities and those who were comfortable working out solo or with a 

group. Thinking back to the women who called themselves “fast walkers” or the women 

who played WFP more than an hour weekly, those women liked to be active on their 

own. All had an interest in physical activity, and tended to act on their intentions to be 

active. When they decided to include a new activity (e.g. taking a new class at the 

community center), they were confident in their ability to choose to participate. All 

exceeded the CPA guidelines and expressed knowledge and confidence in their ability 

to undertake a program of physical activity. This group of confident users was able to 

continue to exercise, regardless of whether they had group support or assistance in 
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fitness training. Group support may have been fun, but was not necessary for them to 

adhere to their exercise program. When the confident users were part of a group, they 

often provided leadership and would step up to ensure that the group ran smoothly. 

On the other hand, the women who referred to themselves as a variation on “lazy 

procrastinators” found it somewhat more difficult to be physically active on their own. 

Some of these women reported that they had exceeded the CPA guidelines during some 

of their self-reports but still did not think of themselves as being physically active 

enough. Some of these participants continued to use WFP during the study, but none of 

them was still using the games after the study ended (even if they had a home console). 

When they worked with a group led by either a fitness trainer or an experienced co-

exerciser, they were able to sustain attendance, in part because they sought the 

supportive environment of a group when using WFP individually.  

The “lazy procrastinators” felt supported by the acknowledgement of others and 

preferred to be part of a well-functioning group with an experienced leader. They 

seemed to prefer to join a group rather than to organize a group. One mentioned that 

she was thinking of going to the gym, but would absolutely attend if someone asked her 

to go with them. The group that she was part of during the study did not meet once. Two 

‘lazy procrastinators” were part of the larger group of seniors; being social with their 

friends was an additional incentive to attend the group. Generally, if a group met 

consistently, the women enjoyed being with their friends so that they could socialize as 

well as perform physical activities. If the group had trouble arranging meetings, being 

part of a group did not contribute to increased attendance, and therefore, adherence. If a 

grouping of players did not have a strong structure or nominal leader, then it did not 

provide the supportive conditions required by those who prefer groups.  

In a community centre, the use of Wii Fit Plus is limited because it is geared to 

solo use. One player requires exclusive use of a television monitor, Wii console, WFP 

game, and balance board. Even if two or three players were provided with a complete 

WFP system in a large room, a fitness instructor could supervise a relatively small 

number of people. In many fitness classes, the instructor leads a group of ten or twenty 

people. One of the more expensive pieces of fitness equipment – the spin-type bicycle – 

can be set up in a room with other spin bikes. Although the equipment is expensive, the 
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fitness instructor could supervise an entire classroom of people, unlike the two or three 

in a room using WFP. Novel exergaming systems like XRKade are beginning to address 

the requirements of fitness centres and can support informal group formation.17 

Litt, Kleppinger and Judge (2002) found that when participants in their study were 

the beneficiaries of peer support, they tended to continue with an exercise program, 

even if they had low self-efficacy in the beginning. Within the Wii Fitness Study, 

participants were supported at the study site by the fitness trainer, the field researcher, 

and other women who played alongside them. Hence, everyone’s exercise program 

received strong peer support, no matter how active their respective groups may have 

been, and this may account for only one participant out of thirty-one leaving the study 

(because of a combination of illness and work commitments).  

Seguin et al. conducted a follow-up study with participants in the StrongWomen 

Project (2010). Their follow-up indicated that among those who were still participating in 

strength training after the initial project, 44% preferred to work out at home rather than 

with a group, supporting the idea that some people prefer to exercise on their own, 

especially when engaging in specialized training not dependent on a group.  

The finding is consistent with the experiences of women in the Wii Fitness Study. 

Some women, especially those who were experienced and had practiced fitness 

activities throughout their lifetime, were comfortable working on their own. By working 

out in this way, they did not have to adjust their own schedule to that of others. When 

they decided to join a group, either formally or informally, they tended to adhere to their 

commitment. If they decided that using WFP contributed to their overall program of 

physical activity, they used it. For women aged over fifty-four, the most immediate 

benefit from WFP came as a result of playing the balancing games, as this practice 

tended to improve their unilateral stance. On the other hand, women who require the 

environment of a group were much less likely to adhere to a program of exergaming use 

without peer support. During the Wii Fitness Study, our Saturday morning drop-in 
 
17 http://www.facebook.com/pages/XRKade/145775592101213 
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provided a consistent group environment with strong leadership, but when individual’s 

time in the study ended, the group dissolved. If the exergame at the core of the study 

had been one that supported group formation, it is possible that the informal grouping 

could have continued by developing stronger internal leadership within the group. Wii Fit 

Plus functions most effectively in the circumstances for which it was designed – for solo 

players who share a console. For those who required additional balance training, it was 

an effective supplement to an existing physical activity program. For women requiring a 

group, it was not as effective as a long-term strategy supporting fitness for life. 
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6. Conclusion 

The Wii Fitness Study was conducted based on the principles of constructivist 

grounded theory as Kathy Charmaz has described them (2006/2007; 2009). The data 

collection process was iterative, in that as the initial interviews were collected, 

transcribed, and coded, subsequent interview questions were informed by those that had 

gone before. For example, I returned to the participant in subsequent interviews in order 

to confirm her interpretation of the summaries I had written about our earlier interviews. 

Transcripts of the early interviews were coded and used to develop the five categories or 

themes that helped me to formulate subsequent interview questions and data gathering. 

The themes were built on my interpretation of the experiences of study participants who 

were in the best position to discuss their own physical activity practices.  

Women who participated in the study were from ages 40-79, with a good range 

of women born within each decade, and study participants across these four decades 

provided further data by performing fitness tests for aerobic endurance, lower body 

strength, and unilateral balance. The Wii console itself recorded further information as 

women played the exergame Wii Fit Plus.  Rather than treating the qualitative and 

quantitative data as separate entities, they were combined as different perspectives on 

the same situation – how women over forty reacted to the exergame Wii Fit Plus.  

The use of interview summaries to create Participant Profiles was a unique 

contribution to grounded theory influenced research practices. When participants were 

presented with full transcripts, they avoided reading the lengthy document and were not 

therefore, in a position to question the field researcher’s interpretation. When the 

interview contents were summarized, however, participants were more willing and able 

to read through the document at a subsequent interview, and the researcher’s 

interpretation could easily be confirmed or corrected in the few instances that interpretive 

differences were identified. 



 

164 

The Wii Fitness Study was unique within game studies literature in that each 

participant was studied in depth for three to six months as if her situation were a case 

study. Each of the thirty cases was compared with the others both individually and within 

age and Wii Fit Plus use groupings. Using the constant comparative method created a 

strong grounding for theory development while the thick analysis approach to discussing 

the comparisons provided a method of combining mixed data sources. The theory here 

proposed, following from the results presented earlier, is thus grounded in the data 

collected from participants. 

This study was a qualitatively dominated interpretation of mixed data sources. If 

statistical information surrounding an inquiry is examined outside the context of the lived 

experiences of participants, our understanding of that situation may be insubstantial at 

best, and misleading at worst. When experts state that half of all Canadian adults do not 

meet recommended standards for physical activity, the active half may wonder why this 

is the case because they are able to ‘just do it’. An initial response may be to consider 

the inactive person ‘lazy’ and indeed, women in the study did use this term to 

characterize their own inactivity. Clearly, if the barrier to physical activity is a quality of 

character named “laziness”, the possibility of change seems slim. If the challenge is a 

lack of confidence in one’s ability to perform physical activity, however, or a preference 

for guided group activities within a culture that values individualism, then a catalyst for 

change might usefully combine supportive group instruction and increased self-

knowledge.  

The health benefits of physical activity are numerous, and the women in the 

study were well aware of the importance of remaining physically active as they aged. 

They discussed their strategies for doing so, and described how they would take “small 

steps” to effect larger shifts in lifestyle. This idea is common in public health messaging 

(e.g. take the stairs instead of the elevator). Perhaps even more important, however, is 

the repeatable and habitual practice of physical activity. Going for a long walk or several 

shorter walks daily or attending a weekly exercise class or going to the gym three times 

a week: they are the sort of habitual activities that provide substantial health benefits 

over a lifetime. 
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Through their choice of self-descriptive language and their actions, six of thirty 

women in the study indicated that they were extremely confident in their ability to 

perform and sustain numerous types of physical activity, while nine women expressed 

doubts about whether they were active enough. For those in doubt, peer support 

seemed crucial – they wanted to be active around others who were being active. 

Exergame manufacturers must keep the two different approaches to fitness in mind by 

building a game that supports group formation for those who require it, while allowing 

those who can work independently to do so without waiting for a group to form.  

A common topic among participants was the weather and how it influenced their 

physical activities. Older participants with arthritic conditions were reluctant to venture 

outdoors when it was raining. After the long rainy Vancouver winter, many women 

wanted to spend more time outdoors when the sun finally came through the clouds. 

Younger women in the study tended to choose more vigorous forms of outdoor activities 

such as running, cycling, and outdoor sports, while older women tended to walk more 

and attend low impact classes like Aquafit. Women who followed a daily or weekly 

routine of outdoor physical activity tended to accumulate more hours of activity per 

week. Walking a dog, walking to work, and walking quickly paid off in generally higher 

aerobic endurance tests for those who were active outdoors in these ways. 

When novice exercisers used Wii Fit Plus regularly during the study, confidence 

in their ability to perform physical activity increased. The reasons that novices repeatedly 

used Wii Fit Plus as part of the large group of participants at the study site were 

numerous. During the study, novices were encouraged to learn more about types of 

physical activity that they enjoyed. They enjoyed playing WFP and felt good about their 

performance in the game. Even if they did not have the highest scores, they appreciated 

being able to increase their point level in select WFP games during most visits to the 

study site. Instead of focusing on behavioural change as a category they had never been 

successful at, the novices realized that if they could learn to play WFP so easily, they 

could also make small changes in their daily habits. Success playing WFP proved to be 

a gateway effect in building confidence in their ability to perform physical activity. The 

small daily changes were simple adaptations like walking instead of driving or climbing 

the stairs instead of using an elevator. While using WFP was something new, the idea of 

making small changes in their fitness was not. Novices were familiar with these 
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strategies, but had not chosen to act on them after early attempts failed to yield 

immediate results. WFP enabled them to realize the benefits of small incremental 

increases in activity level.  

Some barriers to physical activity were not as easy to change. Pain associated 

with physical movement was prominent among these. When pain was present and when 

its intensity increased with movement, participants refrained from all but the most 

fundamental movements like yoga stretching. Those who reported being in pain were 

responding to messages from their body, and acted sensibly to minimize pain while 

continuing with low-impact movement. Older women with arthritic pain, however, tended 

to engage in movement despite the pain, knowing that if they did not remain active, their 

mobility would be compromised, and WFP, with its repertoire of lower intensity exercise 

options, provided these participants with a way to sustain regular daily activity despite 

physical pain. The oldest women in the study discussed the effects of memory loss on 

their program of physical activity. They may have intended to remain active, but did not 

always remember which activities they had performed that day or week. The WFP 

system offered women in this group a kind of externalized memory in its automated 

‘archiving’ of their previous activity, and in this way helped to compensate for memory 

loss, provided they had support while navigating the menu structure. 

While a majority of women in their forties reported that they had no chronic 

illness or physical condition that affected their choice to be physically active, almost 

every participant over the age of fifty reported some form of physical or psychological 

barrier.  

Participants in the study who used WFP most frequently were those who already 

had a high level of physical activity. From the perspective of those women, their self-

determined program of activity included adequate aerobic and strength training, but did 

not include a balance workout. At the beginning of the study, these women were among 

the most physically fit participants, but their unilateral balance was below the tested 

threshold of 30 seconds. All increased their ability to stand one-legged, and reported 

feeling more balanced. Two of the most frequent users of WFP were working full-time 

and used the games as a way to reduce stress after work. These women also used WFP 
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to play games competitively with their family members. So the already active, in this 

study, enjoyed the greatest benefits from exergaming. 

Older participants whose balancing abilities were less acute than they once were 

tended to view WFP as a collection of entertaining fitness games. Older participants with 

a strong preference for outdoor activities and a dislike of gaming tended to prefer 

traditional fitness activities instead of WFP. Younger participants tended to see WFP as 

an entertainment device, not as a fitness tool. Some younger participants enjoyed using 

WFP for balance training as supplemental to other forms of activity, but most stopped 

using the system after a few tries because of “boredom” or distrust in the efficacy of the 

exergame.  

All participants in the study younger than 54 years were able to stand unilaterally 

for at least 30 seconds. Many of the participants over 54 years were not able to stand 

one-legged for 30 seconds at the start of the study, and regained that ability after they 

used WFP regularly. Participants who were older than 54 used WFP more often 

because they perceived retraining their one-legged balance as a fitness activity. 

Younger participants, who were generally not concerned about their balance, were less 

likely to see WFP as a valuable fitness tool.  

Both frequent and infrequent WFP users increased their level of aerobic 

endurance during the study: both groups were able to travel a little further in six minutes 

at the end of the study than at the beginning. Being part of a fitness study, considering 

ways to overcome barriers to fitness, and using charts to become more aware of one’s 

fitness activities may have contributed to this effect.  

While those with greater confidence in their ability to use technology like WFP did 

not require assistance, novices did. Gaming novices, mostly the older participants, who 

were unsure of their ability to patch a video game console to a monitor or to navigate 

confusing WFP menus felt most supported when a person experienced with technology 

was co-present.  

The process of being physically active over time varied for women over forty, 

depending on the current stage of their life. For women in their forties and early fifties, 

working full-time was paramount. They did not have a lot of leisure time, and so the time 



 

168 

they allocated to physical activity would ideally provide immediate benefits. When they 

engaged in physical activity in their leisure time, it tended to be more vigorous and to 

take place outdoors, if weather permitted. For these women, tracking physical activities 

provided a means of assessing their current fitness level, self-knowledge that they may 

not have had otherwise.  

By the time they were in their mid-fifties, women began to experience a loss of 

balance, and used WFP to assist in their balance training. By this age, women had 

begun to realize that if they ignored physical activity, their health could suffer. Some 

realized that they enjoyed being active with a group, and checked their local fitness 

centre for new courses. Others learned to incorporate physical activity into their daily 

routines by walking a dog, walking to work, or walking instead of driving. When women 

retired from full time work, they walked even more. When they were younger, physical 

activity was relegated to their leisure time, but by their mid-sixties, most were no longer 

working, and were freer to engage more often in physical activities. And because the 

WFP games are of moderate intensity, that level matched the exercise requirements of 

older women in the study. Through being active at the community centre, women met 

their peers and enjoyed playing the WFP games together as a group. They treated the 

study as if it were another moderate intensity fitness class, and attended weekly to play 

the games and meet their friends.  

When they described their fitness histories, women often mentioned turning 

points, or times when things changed dramatically. Recovery from a major illness 

became an opportunity to learn healthier eating and fitness habits. Women viewed fifty 

as an age for self-transformation; two women in the study lost a substantial amount of 

weight at this age, and maintained their weight loss through regular physical activity. 

Several women discussed the loss of a spouse, and how their physical activity patterns 

changed following that event. For many women, having a chronic health condition gave 

them an extra push toward fitness, as their health care providers (doctor, 

physiotherapist, nutritionist, workshop leader for recently diagnosed diabetics etc.) 

suggested that being more physically active would help to alleviate some of the 

symptoms of their condition. 
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What can future exergame designers take away from this study? The basis of 

user-centred design is to consider requirements of the user. Game designers would 

benefit from a deeper understanding of how the health needs of this understudied and 

underserved group – women over forty – can be addressed. They must recognize that, 

depending on age, disposition and physical ability, some women are looking for a 

vigorous aerobic experience, while others are seeking to improve their balance through  

engagement in moderate-intensity activities. Some women do far better in a group than 

in a solo exercise situation, however, WFP is designed for solo fitness use, although 

much of the fitness literature supports the idea of peer-supported activities. Experience 

with digital technologies needs to be part of the design equation. As the present study 

indicates, if the exergamer is a novice to gaming, their first menu needs to be simple and 

easy to comprehend without being condescending. If the exergamer is confident and fit 

and an experienced gamer, then they would be able to increase the intensity of the 

game without being stuck too long at a beginner level. The challenge of the game would 

match the fitness of the player. In addition to being scalable, the exergame of the future 

would consider physical limitations or barriers associated with chronic health conditions. 

While older adults might use balance games to improve their ability to prevent falls, 

midlife adults may prefer a vigorous running game that can be performed outdoors.  

While WFP provided a moderate intensity workout and balance training, from the 

standpoint of user-centred design, the system was not without its problems. Only one 

person can play at a time, each player requires their own monitor, and novices need 

individual technical and fitness support, making the game difficult to incorporate into a 

community centre program. For older players or those with memory loss, WFP menus 

can be difficult to navigate. The menu structure is so time-consuming that women used 

the WFP system to remind them of Yoga or strengthening exercises, but preferred to 

perform the activity without the game once they had relearned them. Younger players 

who were more familiar with competing gaming consoles were especially critical of WFP, 

and saw the games as something their parents might enjoy. Or they regarded WFP as a 

game for children, but not a game for relatively physically fit women in their forties or 

early fifties. Although marketed as a game that helps the whole family to be physically 

active, based on this study, WFP seemed likely to appeal most to children and older 

adults.  
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The role of competition is ubiquitous in gaming, but most women in the study 

distanced themselves from what they regarded as the ‘negative’ forms of competition. 

For most women, the idea of performing at your best level was desirable, but winning by 

harming your opponents emotionally or physically was undesirable. A few women 

actively disliked competition, saying that they did not perform well under pressure. By 

contrast, many women who had previously been active as athletes described 

competition as one of the reasons they enjoyed playing WFP. They played not only to 

win, but to be involved in the process of competing. 

As discussed previously, the fun factor is crucial to sustaining interest in a game. 

Fitness games, in particular, must be interesting for longer than a week or two, since 

sustained activity is what a program of physical activity depends on. An active game 

should be customizable, so that players of different abilities could use it, and should give 

players enough encouragement to perform movements that are physically beneficial. 

Biometric feedback (like the WFP graphics that indicate relative left-to-right balance) 

give players visual cues on their performance and how to correct it. Sensors that fail to 

respond to players’ movement are frustrating and undermine sustained game play. 

Games that allow players to customize musical and fitness choices would help to make 

a fitness experience feel more personal. Since some women in the study were able to be 

active without a lot of support from others, they benefitted most from solo and peer-

supported environments. To better serve both these women and those who require 

structured groups, exercise games could be structured to encourage group as well as 

solo movement. Many women prefer to be active outdoors, and to better serve this user-

group, active mobile games could move outdoors with them. Finally, an active game 

should stress safety and encourage performances of physical activities that will not 

injure players, regardless of their physical fitness level. 

At one time, generic single-purpose telephones were attached to the wall 

indoors, and now they perform a diverse array of ‘personalized’ mobile functions, 

depending on the requirements of the user. This study has provided both reasons and 

evidence suggesting that exergame designers might usefully exhibit the same level of 

functional creativity as cell phone designers have done. Only then can the exergame 

become a vital part of an overall program of physical activity, equipping many more of us 

with the confidence and competence to become, and to remain, physically active for life.  



 

171 

Data from the Wii Fitness Study clearly demonstrates that when an exergame or 

sections of an exergame remain entertaining to a player despite repeated gameplay, use 

of the exergame addresses a commonly perceived barrier – boredom with structured 

exercise programs.  When an exergame is designed to addresses deficiencies in the 

physical activity program of midlife and elderly women (such as a lack of balance 

training), then players who repeatedly perform the activities elicited by the therapeutic 

exergame (like balance games) are more likely to derive benefits (i.e., an improved 

unilateral balancing ability).  
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Individual Participant Profiles 
Thirty women aged forty or older participated in the Wii Fitness research study 

during 2011 for a period of time ranging from three to six months. They were asked to 

choose a pseudonym and this was used to identify their contributions during the study. 

To further anonymize their identities before publication, the usernames were changed 

and any reference to their occupation was excluded. The order of Participant Profiles 

was changed so that the oldest participant was called P1, while the youngest was P30. 

Each of the participants was interviewed by Lorna Boschman, the field researcher, who 

used a semi-structured interview approach. The set of questions and the process of 

developing those questions are discussed in the Research Methods (Chapter 3).  

Study participants contributed an interview, a chart of weekly minutes of physical 

activity, and fitness test data at the beginning, mid-point and end of the study. When 

participants used the Wii Fit Plus game and were logged in as their own Mii avatar, the 

Wii console recorded limited information about their exergaming session. The Wii-

derived data in the Profile includes: relative left to right standing balance, Body Mass 

Index (BMI), weight, most frequently played Wii Fit Plus games, duration and calories 

burned during each session while registered, and relative proportion of exercise types in 

each session (Aerobic, Balance, Strengthen, Yoga, and TrainingPlus). 

The Participant Profiles in Appendix A include the following data: participant-

verified summaries of each interview, and results of field tests for aerobic endurance (Six 

Minute Walk Test), lower body strength (Chair Stand Test), and standing balance (One 

Leg Standing Test). Participants completed a chart outlining the minutes of physical 

activity they engaged in during a week close to the testing point (see physical activity 

charting template in Appendix C). A weekly total from each category of physical activity 

(Casual Walking, Fast Walking, Swimming etc.) during testing periods is presented 

within the individual Participant Profile. The Profile includes information gathered from 

the Wii console used in the study and, for some participants, data from their home Wii 

console.  
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P1 

P1 interview 1: August 27, 2011 
Summary: P1 is seventy-nine years old and was diagnosed with Alzheimer's disease three or four 
years ago. She takes Arisept to treat the symptoms of Alzheimer's. She lives in her own suite, but 
in the same house with her daughter and daughter's partner, and is relatively independent. She is 
able to take the bus on her own, and feels well as long as she sleeps enough and has regular 
meals. She feels quite lucky because the Alzheimer's symptoms have not progressed quickly. P1 
thinks this is because she takes Arisept and was diagnosed early. She was very angry when she 
was first diagnosed, and thought her situation was unfair. She stated that although the disease is 
not physically painful, it takes away your personality.  

P1 has always been physically fit and encouraged her children to be fit as well. "I'm 79 now. I've 
had a fantastic life. I was a runner, and a cyclist and I've always been fit." She is proud of her 
children and their accomplishments in life.  

She still feels good because she has walked at least three or four miles outdoors every day of her 
life. When she was in school, children went out for an hour in the morning and in the evening to 
exercise. They would run around, jump in the air, and throw a ball around. In high school, they 
also had access to sports, including soccer and hockey. When she was fifteen, she joined a 
cycling club. Every Sunday, they took trips ranging from seventy to one hundred miles in the 
countryside. P1 enjoyed the trips and liked the group because there were more boys than girls.  

P1 interview 2: October 22, 2011 
Summary: P1 has noticed the past few months that she's slowing down a little. She used to feel 
the urge to go out and run or cycle, but lately she's only been walking. She used to go out running 
every morning before she started the rest of her day - it was just part of her routine. She tried the 
Wii Fit Plus games once at her daughters' place, but didn't like it much - she prefers to go 
outdoors. P1 is in the habit of going outdoors to exercise, and has been that way her whole life. 
P1 thinks competition is part of what got her out cycling and competing in races. Compared to 
others her age, she thinks she'd doing pretty well, as far as physical activity goes. Her father 
played soccer and her mother walked. All of her children are active, and one daughter runs 
marathons, training daily.  

P1 interview 3: November 19, 2011 
Summary: P1 thinks that she still has very good health and balance for a woman of her age. She 
has been active all her life. She doesn't have a cell phone, but did use a pedometer with her 
daughter, who is also a runner. P1 has gone out for a walk every day of her life. This was her 
mother's advice for staying mentally and physically fit. Her mother also said to go out and talk to 
strangers so you don't become too separate from the rest of the world.  

P1 has given up cycling as she thinks you need to be totally alert on the busy streets, and she 
admits she's not as sharp as she once was. Although they don't always write down their goals, P1 
believes that everyone in her immediate family is a goal-setter. All of them have been active in 
sports like swimming, cycling or running. Athletes tend to compare today's performance to how 
they did yesterday. As a runner, P1 tracked how long it took her to get to a landmark, and then 
ensured she never fell below that pace. "To have a sport of any description is the best thing you 
can do for your health and for your attitude and acceptance of life." Her family members all have 
a lot of energy because they are active like she. 
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Name: P1  
Total time on this console: 0:29  
Height:  152 cm  
Date of birth: 3/5/1932  
Date BMI Weight kg. Fit Minutes Calories  
27-Aug 24.89 57.5 8 16 Balance 
22-Oct 24.50 56.6 9 24 Balance/Aerobic 
19-Nov 24.67 57.0 12 25 Balance 

Table A28: P1. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times Recently Days ago 
Penguin Slide 11 Soccer Heading +7 days 
Balance Bubble 10  Balance Bubble +7 days 
Tightrope Walk 3  Penguin Slide +7 days 
Soccer Heading 2  Tightrope Walk +7 days 
Basic Run 1  Basic Run + 1 month 

Table A29: P1. Data retrieved from Wii console at research site (games frequency) 
 

 P1 P1 (2) P1 (3) 
Chair stand (in 30 seconds) 14/30+16 22/30 17/30+13 
Standing balance (# sec on 1 leg) 27 24 15 
Wii Balance-Left 48.1 46 40.6 
Wii Balance-Right 51.9 54 59.4 
Age 79 79 79 
BMI 24.89 24.5 24.67 
Weight (kg)/ Height 152 cm 57.5 56.6 57 
Six minute walking (feet) 1583 1679 1413 

Table A30: P1. Interval testing conducted and recorded by research team 
 

P1 
Week 

1 
Week 

2 
Week 

3 
Week 

4 
Week 

7 
Week 

12 
Wii Fit Plus (33% aerobic) 38 15 30 15 20 25 

Casual walking 50 90 75 55 175 130 
Gardening 49 30  30 85 15 

Housework 25 80 55 25  85 

Stair Climbing         35 35 

Combined total 162 215 160 125 315 290 
Moderate to vigorous 
aerobic activity 13 5 10 5 7 7 

% Exergames 23.46 6.98 18.75 12.00 6.35 8.62 
Table A31: P1. Self-reported weekly minutes of physical activity, recorded by 
participant 
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P2 

P2 interview 1: September 17, 2011 
Summary: P2 is a 77 year old woman who is active every day. She shares a house with her 
daughter P19 and P19’s partner P13. They joined the study as a group. P2 mentioned that P13’s 
daughter is living with them temporarily in the living room, and the shared Wii console has moved 
to the top floor, one extra flight further away from P2.  

P2 likes to do yoga alone. She enjoys walking the dog in the morning with P13 and P19 and in 
the evenings with her partner (who is staying there while his place is renovated.) She has never 
worked with a personal trainer before, but would like to  "because I'd like to do something about 
my balance, which is just horrendous." P2 learned that Wii Fit Plus has balance games that can 
help her to become more balanced. When she was a child, P2's parents taught her to ski and she 
was part of a junior national team. She left skiing when she moved away from her parents' home. 
P2 is not involved in any teams or organized sports at the present time. 

P2 is not involved in social networks like Facebook, but she did learn to use email about four 
years ago. The non-profit arts group where she volunteers insisted that she begin to email so she 
could stay up-to-date with others in the community. She may have to go see an aunt back east 
during the study, to help her move into a smaller place. 

P2 interview 2: October 29, 2011 
Summary: P2 lives on the ground floor level in a household with P13 and P19 who live upstairs. 
Recently, her granddaughter broke her ankle and moved in on the main floor where they had 
installed their Wii Fit Plus system. For a while, the great-grandson also used their Wii to play his 
own games, but eventually brought his own system from home. They moved their own Wii to the 
top floor where P13 and P19 have their space. That's another flight of stairs for P2 to climb so 
she hasn't made it up there since the Wii system moved off the main floor. P2 says she has 
exactly the same routine this week as she had in the first week of the study. They walk the dogs 
most mornings, and take turns walking them in the evenings. They walk quickly and sometimes 
sprint while they walk the dogs. There are set routes that they follow for their walks. P2 says one 
of her roles in her family is as a caregiver for the family matriarchs (her mother and aunt). P2 
does about one hour of housework daily. Her short-term memory is not the greatest, so she says 
she goes from room to room telling herself to pick things up so she can stay on the task at hand. 
Her short-term memory is much better than that of her mother or aunt.  

P2 has played on their Wii Fit system at least twice. They have had neighbours and other family 
members over playing. There are now so many grey haired avatars that she changed her avatar's 
hair colour to blonde. Her boyfriend was staying with her while recovering, but has moved back 
home again. She wants to use the Wii Fit Plus games twice a week because she finds them fun 
and relaxing. She likes to see all of her family's faces in the game score rankings. P2 excels at 
the Tightrope Walk. Originally, she learned a few strategies at the Britannia drop-in. She shared 
those with her family members but she's still got the best score. When grandchildren stayed with 
them, they played to Wii Fit games for two solid days, trying all of the games. P2 enjoys friendly 
competition with family members while playing Wii Fit Plus.  

Doing work on the computer, while necessary to stay in touch with people and with the causes 
she finds important, also takes away time she could put into being more physically active. She 
does like using the computer to stay in touch with her great-grandchildren. She likes to 
accomplish goals through her volunteer position, but does not usually set goals for physical 
activity. One ambition she has is to take salsa or tango dancing lessons. When she was a child, 
her parents trained her for skiing by having her walk around with pails of water and jump up and 
down from chairs. Her legs were as solid as a rock back then, but are not anymore. 
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P2 interview 3: December 17, 2011 
Summary: P2 agreed with the summary of her previous interview, and noted that her balance 
while standing on one leg was improving. Anytime she played the Wii Fit Plus games, she was 
working on her balance. She walked the dog only once daily this week because she had a bad 
fall a few weeks back. She had a minor case of whiplash but was treated by a chiropractor in the 
first twenty-four hours. She is doing about thirty minutes of housework daily as well. Her partner 
lost about sixty pounds in the last year by making small changes to his routine - eating a more 
sensible breakfast, eating a healthy bean lunch, and cutting out bread at dinner. P2 lost twelve 
pounds following the same modified eating patterns. She tries to eat healthier foods like fruit, 
vegetables, and organic meat when she is able to. P2 has tracked her physical activity level 
throughout her life, but is not sure if the incentive came from "parental pressure or competitive 
desire." When she was in training as a teenaged athlete, she was better than the girls were and 
had to compete with boys instead.  

When the Wii Fit system was set up on the top floor of their home, P2 felt like she was invading 
the space of her daughter and her daughter's partner when she used the system. Her daughter 
suggested that she call first, but P2 was reluctant. P2 also had problems turning the Wii Fit 
system on, but liked the games once someone else got it started. She has trouble remembering 
all of the steps in any sort of technical activity unless she is performing a daily routine. She gave 
the example of having trouble transferring images from the camera to the computer unless she is 
following step-by-step instructions that she'd previously written down.  

P2 has a cell phone, and has her phone number written down and taped to the machine so she'll 
remember it. She has not tried fitness applications because her cell phone is an older model. She 
bought a pedometer but didn't use it very much. When they walk the dogs, they change their 
pace and include activities like chasing around in the field. The pedometer didn't track all of that 
activity. Having a dog and walking her is part of P2's strategy to stay fit. Family obligations and 
her volunteer work take up a lot of her free time, and hold her back from being more active.  

When she played Wii Fit, P2 paired up with her daughter or great-grandson when he was staying 
with them. When they first had the Wii console, they played with lots of people. P2 is hoping to 
have more time on the Wii Fit when P13 and P19 go on vacation. She might move the Wii 
downstairs or may even purchase a system of her own, as she really likes the balance exercises. 
P2 often does not feel like getting out of bed in the morning, as she would prefer to stay in bed 
with the dog and cuddle. Usually she is up at six in the morning to give the dog a short walk, and 
then they have breakfast and go back to bed. Later in the morning, P13 or P19 always call to get 
her up and out again for a longer family walk with the dogs. She doesn't play video games, 
although she enjoys Spider Solitaire on the computer almost daily.  

Working with the Wii Fit system reminded P2 to pull her shoulders back and maintain proper 
posture. She realized that her balance could be trained and regained through practice. She 
knows that she has to stay active to keep healthy - otherwise she wouldn't be out there doing it as 
she feels like she's done enough physical activity in her life. Using the Wii Fit Plus games has 
helped her to feel more aware of her body. 

Name: P2  
Total time on this console: 0:00  
Height:  164 cm  
Date of birth: 6/7/1934  
Date BMI Weight kg. Fit Minutes Calories  
17-Sep 19.71 53.0    
29-Oct 19.89 53.5    
17-Dec 20.34 54.7    

Table A32: P2. Data retrieved from Wii console at research site (number of visits) 
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Name: P2  
Total Time on this console: 1:32  
Height:  165 cm  
Date of Birth: 6/7/1934  
Date BMI Weight kg. Fit Minutes Calories  
24-Sep 18.95 51.6    

1-Oct   31 65 Balance/Aerobic 
10-Oct 19.54 53.2 15 39 Balance/TrainPlus 
28-Nov   15 41 Balance 
30-Nov 19.43 52.9 31 61 TrainPlus 

Table A33: P2. Data retrieved from Wii console at home site (number of visits) 
 
Frequent play Times Recently Days ago 
Soccer Heading 20 Table Tilt Plus +17 days  
Snowboard Slalom 7  Skateboard Arena “ 
Lotus Focus 6  Tilt City “ 
Ski Jump 4  Obstacle Course “ 
Tightrope Walk 4  Snowball Fight “ 
Perfect 10 3  Bird’s-Eye Bull’s-Eye “ 
Rhythm Kung Fu 3  Segway Circuit “ 
Hula Hoop 3  Island Cycling “ 
Obstacle Course 2  Perfect 10 “ 
Bird’s-Eye Bull’s-Eye 2  Ski Jump +19 days 

Table A34: P2. Data retrieved from Wii console at home site (games frequency) 
 

 P2 P2 (2) P2 (3) 
Chair stand (in 30 seconds) 16/30+14 15/30+15 16/30+14 
Standing balance (# sec on 1 leg) 4 15 30 
Wii Balance-Left 45.3 50.1 48.9 
Wii Balance-Right 54.7 49.9 51.1 
Age 77 77 77 
BMI 19.71 19.89 20.34 
Weight (kg)/ Height 164 cm 53 53.5 54.7 
Six minute walking (feet) 1591 1617 1856 

Table A35: P2. Interval testing conducted and recorded by research team 
 
  Test 1 Test 2 Test 3 
Casual walking 60 60 720 
Walking the dog (33% aerobic) 300 300   
Fast walking     210 
Housework 420 420 210 
Home yoga     60 
Combined total 780 780 1200 
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Moderate to vigorous aerobic 
activity 100 100 210 

Table A36: P2. Self-reported weekly minutes of physical activity, recorded by 
participant 

P3 

P3 interview 1: May 14, 2011 
Summary: Recently P3, who is seventy-six years old, has been feeling a little light headed when 
she bends over. She played the Wii game Brain Gym at Britannia but was frustrated because 
there were too many people and too few chances to play when the game was first introduced. 
After her first attempt at the Wii Fit games, she was a little tired after playing the Penguin and 
skiing games. She noticed that when she got tired or frustrated, her performance in the game was 
worse. When people stood beside her on Saturday mornings and told her what to do, she didn’t 
do as well either. Here she is referring to the counting game, where she moves her hips to select 
numbered mushrooms that add up to ten. At home, she plays the numbers game Sudoko for fun. 

She was worried she might get tired on the way home after all the walking and exercise. The walk 
back home from Britannia is uphill and she has been feeling a little out of breath the last year 
when she is more active. She has had a similar routine for years, so she is sure that the 
shortness of breath is something new. But the doctor said she is well and advised her to take it 
easy. She had a cold during the second week of tracking her activities, and so she didn’t go 
swimming. She prefers walking to driving the car.  

When P3 played Wii Fit the first time, she found that the skiing game was frustrating. She couldn’t 
feel the relationship between her movements and the movements of her character on the screen. 
“It's something you have to get used to because I think the movement, how to move your body to 
do all those things is something you don't get right away. You have to try a few times because 
you think you're going left but you did already a little wiggle, and you go right.” She doesn’t have 
video games at home, unlike one of the other women in the study who is quite adept at Wii Fit 
and who plays at the same time as P3, but on another television beside her. “Working and 
walking and bending down and doing housework is different than moving your body left right front 
and back. Because those movements, you don't do at home. I'm gonna be sore today in my hips. 
You use muscles you usually don't use.” 

P3 doesn’t use the computer and has no plans to start. Her daughter’s family lives in the 
province. P3 knows many of the women who are part of the study through the Britannia seniors’ 
group, from the pool, or through the lunches and social events at Britannia.  

P3 walks thirty minutes to get to Britannia, and is busy right now getting her house ready to go on 
the market. She does Aquafit, swims, and goes for a walk every day. She prefers walking to 
taking the car and has always been active.  She doesn’t like to sit until the evening, and always 
seems to be on the go. After her husband passed away about ten years ago, her activity level 
changed: “I went into walking more and doing the Aquafit, which I did not do when my husband 
was alive. Because we did bicycle riding and different things, we had different ideas, we walk 
together and so our life was different.” Because she watched her husband when he did repair 
work around the house, she was able to figure out how to take care of things when he was gone. 
She had a hard time for a while after losing him, but began to recover in part by going for walks 
and attending Aquafit classes at Britannia. When she’s feeling down, she puts on her coat and 
goes for a walk. She loves gardening and can spend hours out there. Lately she’s noticed that, “I 
don't have the stamina for being out in the garden like I used to. I make it shorter now and take a 
rest, and go out again.” 
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P3 interview 2: June 18, 2011 
Summary: P3 mentioned that the week before, she lost her turn or it wasn’t as much fun on the 
Wii because the hand that points was jumping around. [The Balance Board was set up too close 
to the monitor. We have been sure to keep the Board further back when setting up the system 
Saturday morning.] P3 tried the Dancing on Broadway game with P9 on the aerobic station, but 
P3 felt she had been unlucky that day while playing Wii Fit: “it went through the whole process 
instead of giving me right away the game. I had to go through the whole "Hello, nice to see you 
again." And that takes time and if you have only half an hour, it goes very fast. But otherwise, I 
enjoy it. It's fun to do it.” P3 uses the remote control on her television but not too much else: “I still 
don't know exactly how the whole machine is involved, because I'm not good with buttons. And I 
have no cell phone or nothing like that. So I'm an amateur when it comes to gadgets. And that to 
me is a gadget. When I turn the TV on, I turn it on and that's it. I don't press so many buttons.”  

P3 decided to drive the car to Britannia instead of taking a thirty minute walk to save her strength 
for the testing. She doesn’t like to park in the Britannia lot because it is not supervised. 
Unfortunately, she had a hard time finding parking on the street. Sometimes she drives to 
Britannia when the weather is bad, but likes to walk over when the weather is nicer. She doesn’t 
like to sit alone at home, she likes to go out and be with people. After her husband passed away, 
she started to come to Britannia to the senior’s centre and socialized there. Although Britannia 
doesn’t advertise that it has a warmer pool, she realized it did and has been swimming there ever 
since. When she goes for walks, she speaks to strangers, something that she never did when her 
husband was alive. Without him, her married friends who had been their social circle began to call 
less often. She had to find a new group of friends. 

When P3 is playing the Wii Fit games, she challenges herself by trying something new each time. 
The first time she tried the ten minute run, she was tired out afterward. The second time, it got 
easier. Although she has been busy getting her house ready to sell, she did think about coming to 
Britannia on Mondays to play the Wii games with P5. P3 is not comfortable getting the equipment 
running on her own. She enjoys coming to the drop-in on Saturdays, but feels like thirty minutes 
is not enough time on the Wii Fit games. Her time passes too quickly, and the person whose turn 
follows hers is always waiting for her to finish, making her feel rushed. Working on the Wii 
system, she’s learned that she’s unbalanced but has been working on that. She is reluctant to try 
yoga on the Wii as she took a class once but it just made her tense instead of relaxed.  

She’s always been a busy person: “When I was younger, I was always cooking, baking, cleaning, 
garden work, going for walks, shopping, always on the go go.” When she sat down at home, she 
was knitting, although she doesn’t do that as much now because her hands don’t work as well. 
When she sits watching TV, she keeps a puzzle handy to do during the commercials. Now that 
she’s thinking about moving, she realizes that she’s going to miss all those stairs she has to 
climb. She is a goal-oriented person – once she decides to do something, she will. When she 
says she’ll do something, she sticks to that goal. She’s also open to learning new things when 
she has to: “Sometimes it takes me longer but I learned how to put cement on and I learned how 
to fix driveway, tar driveways and I'm painting.” She doesn’t think of herself as a competitive 
person, having to do better than other people.  

P3 interview 3: July 23, 2011 
Summary: P3 looked over the summaries of the previous two interviews and thought they 
sounded correct. P3 is quite active. Her physical activities include swimming, Aquafit, climbing 
stairs, and fast walking. Using the stairs, walking to the community centre or going out to shop is 
part of her daily routine. Recently she has been cleaning and picking berries and getting her 
house ready to sell. She is looking at new places to live. She feels a little under the weather on 
the day of the last test. She wouldn't want to comment on whether there is room for improvement 
of the Wii Fit Plus games, because she has not even tried all of the games yet. She wasn't able to 
come to the study site to have extra time during the week. She had company visiting from 
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Europe, and had no extra time for additional activities. Also, she is reluctant to come and use the 
Wii games without assistance from the research team because she is worried that she’ll get stuck 
and not know what to do.  

P3 has a cell phone, given to her by her children. She uses it for emergencies, and recalled a 
time when she fell and should have had it with her but didn't. Her children got upset with her 
when she told them about the incident. P3 was part of the Britannia Walking Group from the 
beginning and was given a pedometer when she joined the group. She likes to go for brisk walks, 
and when she walks slower, she gets tired more easily. The pace of the group was too slow for 
her: "That to me is sight seeing, when I'm casual walking. Stop and then you talk, and then you 
walk again." She preferred how the Walking Club was originally organized: the fast walkers went 
ahead of the slow walkers, and then looped back. The group walked together for a while, then the 
quicker ones walked ahead at a faster pace. She likes to go for a walk lasting between forty-five 
and sixty minutes. During a fast walk, she can really feel her blood pumping and as a result, she 
feels that she has had some exercise. If she hasn't gone for a walk during the day, she says it is 
like an alarm clock in her head tells her to get out. In the summer, she walks in the morning or 
evening when it's not too hot. In the winter, she walks when it isn't raining.  

P3 doesn't like to just sit and watch television. She usually is doing something else at the same 
time, like cleaning a drawer or baking a cake. During the daytime, she will knit but not at night 
since her vision is not as sharp. After her husband passed away, she got into the routine of going 
out to walk. Sometimes she was crying and walking at the same time, but having houses and 
trees to look at helped her to feel like she was part of something bigger. She did not have that 
feeling when she was sitting at home alone. When she wrote down in the activity chart that she 
was doing a casual walk, she was walking to do her shopping, not just going out for a long walk. 
Even after she moves away, P3 plans to come back to the Britannia Community Centre to have 
her exercise and to shop in the area. She will take the SkyTrain to a local station and walk the 
rest of the way.  

P3 has learned that her balance is off a little while she plays the Wii games. Some of the games 
are too hard on her back, like the Hula Hoop game. P3 played balance games like floating in the 
bubble, the penguin, and table tilt. She also tried walking and running games. Often, her highest 
score was achieved during the first try: when she tried too hard to get a higher score, she got a 
worse one because to play well, you have to relax. She doesn't like to relax when she's doing 
exercise, and this is why she can't do well at yoga.  

P3 likes to come to the community centre and have coffee or lunch with her acquaintances. They 
are people she's met during the past few years, but hasn't known as long as she has known her 
close personal friends. She likes to go to several community centres so she knows lots of people, 
and will come back even when she moves into another area. Coming to use the Wii Fit Plus 
meant that she had a challenge every week, playing against the machine. She also liked to have 
conversations with people when she came to use the Wii. She liked trying to prove herself using 
the games, but wished that she could have more time than thirty minutes. Forty-five minutes or an 
hour would have been better for her.  

 

Name: P3  
Total time on this console: 1:14  
Height: 155 cm  
Date of birth: 7/16/1934  
Date BMI Weight kg. Fit Minutes Calories  
14-May 23.23 55.7    
04-Jun   16 61 Aerobic/Balance 
18-Jun 22.31 53.6 4 6 TrainPlus/Balance 
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25-Jun   19 64 Balance/Aerobics 
02-Jul   17 30 TrainPlus/Balance 
09-Jul   18 32 Balance 
23-Jul 22.31 53.6    

Table A37: P3. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times 
Penguin Slide 10 
Balance Bubble 9 
Perfect 10 7 
Tightrope Walk 4 
Ski Jump 3 
Balance Bubble Plus 3 
Table Tilt Plus 2 
Soccer Heading 2 
Free Run 2 
Segway Circuit 1 

Table A38: P3. Data retrieved from Wii console at research site (games frequency) 
 

 P3 P3 (2) P3 (3) 
Chair stand (in 30 seconds) 11/30+20 15/30+15 16/30+14 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 49 50.5 48.8 
Wii Balance-Right 51 49.5 51.2 
Age 76 76 76 
BMI 23.23 22.31 22.31 
Weight (kg)/ Height 155 cm 55.7 53.6 53.6 
Six minute walking (feet) 1402 1759 1799 

Table A39: P3. Interval testing conducted and recorded by research team 
 
 Test 1 Test 2 Test 3 
Wii Fit (Plus) (33% aerobic) 30 45 30 
Swimming 35 120 25 
Walking fast 190 160 195 
Stair climbing 55 55 55 
Aquafit 90   90 
Gardening  75 360 255 
Housework 170 240 205 
Casual Walking  30 50 
House Painting  90 180 
Car Washing  120  
Combined total 645 1220 1085 
Moderate to vigorous aerobic 
activity 380 350 375 
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% Exergames 4.65% 3.69% 2.76% 
Table A40: P3. Self-reported weekly minutes of physical activity, recorded by 
participant 

P4 

P4 interview 1: February 19, 2011 
Summary: P4 is more active physically than many of her friends. She likes to go to the gym twice 
a week, and walks a lot, in addition to running around a lake and doing housework. She walks to 
and back from her house and Britannia, her church, and to other community centres. She has a 
car but doesn’t use it very often. Because of the impact of the Second World War, she didn’t have 
much education when she was younger. Her hometown was occupied and she had to go to work 
instead.  

P4 put her name on the physical activity chart, but didn’t have a chance to fill it out before she 
came to the group on Saturday. She likes exercising with others or by herself. “I like to keep 
physically active. If you keep physically active, you don’t take medicine, otherwise you have to 
keep take medicine, you know. People sit home, they take medicine all the time. But I try.” 

P4 interview 2: April 23, 2011 
Summary: P4 likes to walk, and usually walks four days a week to Britannia. She walks to church, 
and sometimes runs around a small lake. When she goes to the lake, she runs around three 
times – each time around is about a kilometre. On Tuesday, Thursday and Saturday, she goes to 
the gym at Britannia in addition to walking over to the centre. She usually does about twenty-five 
minutes on the treadmill, as well as resistance exercises and weight lifting. On Wednesdays, she 
walks with a friend to another community centre.  

Since her children have grown up and left home, and since she was able to stop working outside 
the home, P4 has more time to go to the gym, to church, and to engage in other physical 
activities. She has children, grandchildren and great-grandchildren, so she still worries a little bit 
about her family, but doesn’t see them too often. More than thirty years ago, she had her gall 
bladder removed, and the doctor said that she didn’t drink enough water to clean out her system, 
and that caused gallstones to form. She was caring for her children, who were small then, and 
wasn’t paying enough attention to her own health. She also had haemorrhoid surgery and those 
problems might also be related to not drinking enough water. Since then, she drinks a hot carafe 
of water in the evenings and has been much healthier. 

P4 was a little worried when she first started using the Wii Fit Plus games because she had never 
tried something like that before. But she likes to learn new things and has begun to pick the 
games she likes to play, like running. 

P4 interview 3: May 28, 2011 
Summary: P4 has continued with a similar schedule of physical activity as the one she undertook 
before the study began. She runs twice around the lake every week, goes to the gym three times 
a week, and walks at least an hour a day, almost every day of the week. In addition, she climbs 
stairs daily at her home. She likes to improve her own performance during physical activities. 
Sometimes at the lake, she runs with a woman she’s met there. They are running friends. She 
wanted to join the study to learn about a new way of being active. Her outlook is simple and 
effective: “You have to keep active. You have to do it… I like to do things. I like to keep myself 
active.“  
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P4 interview 4: August 6, 2011 
Summary: The researcher read the three summaries from previous interviews, and P4 approved. 
They discussed her fitness test results, and P4 was surprised that she could only stand on one 
leg for 5 seconds during the last test. At home, she stands for four or five minutes on one leg. 
She has a very similar routine every week, going to the gym three times, going around Trout Lake 
two or three times, and doing housework and cooking most days. She walks a lot and stays 
active. When playing the Wii Fit Plus games, she likes Table Tilt and running. When she cooks, 
P4 doesn't use a recipe - instead she has all the measurements in her head. This is true for 
baking bread and making cookies - all of her recipes.  

P4 does not have a cell phone but she has used a pedometer in the past. If she stays home, she 
eats and gets tired. She'd rather go outside because it gives her more energy. Her husband takes 
care of the yard and garden and she takes care of the inside cleaning. When her children call and 
want to come over, she says wait until I've gone to the gym, as she doesn't like to vary much from 
her routine. She has really enjoyed being in the study and learning new ways to exercise. It is 
never too late to learn something new. Even if she didn't have friends in the study, she still would 
have come, as she goes running and shopping alone. 

 

Name: P4  
Total time on this console: 2:27 
Height: 157 cm 
Date of birth: 8/20/1935 
Date BMI Weight kg. Fit Minutes Calories 

12-Feb 22.72 56   
12-Mar   5 10 
19-Mar   21 39 
02-Apr   12 28 
09-Apr   4 18 
16-Apr 22.52 55.5 4 15 
23-Apr   3  
30-Apr   6 12 

14-May   18 37 
21-May   16 61 
28-May 22.64 55.8   
04-Jun   2 4 
11-Jun   18 70 
18-Jun   18 35 
02-Jul   10 49 
30-Jul   10 32 

06-Aug 22.31 55   
Table A41: P4. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times 
Table Tilt 30 
Soccer Heading 17 
Bubble Balance 15 
Penguin Slide 8 
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Perfect 10 7 
Free Run 3 
Tilt City 2 
Basic Run 2 
Obstacle Course 2 
Hula Hoop 2 

Table A42: P4. Data retrieved from Wii console at research site (games frequency) 
 

 P4 P4 (2) P4 (3) P4 (4) 
Chair stand (in 30 seconds) 24 9/30 + 15 15/30+14 17/30+13 
Standing balance (#sec on 1 leg) 30 6 8 5 
Wii Balance-Left 51 46.6 44.3 50.7 
Wii Balance-Right 49 53.4 55.7 49.3 
Age 75 75 75 75 
BMI 22.72 22.52 22.64 22.31 
Weight (kg)/ Height 157 cm 56 55.5 55.8 55 
Six minute walking (feet) 1505 1513 1557 1549 

Table A43: P4. Interval testing conducted and recorded by research team 
 
 Test 1 Test 2 Test 3 Test 4 
Wii Fit (33% aerobic) 0 20 10 15 
Walking fast 450 60 60 60 
Housework 1380 390 450 450 
Weightlifting 90    
Treadmill/Gym 75 180 180 180 
Casual walking  300 360 360 
Climbing stairs   70 70 70 
Jogging       120 
Combined total 1995 1020 1130 1255 
Total moderate to vigorous 
aerobic 525 318 313 315 
% Exergames 0.00% 1.96% 0.88% 1.20% 

Table A44: P4. Self-reported weekly minutes of physical activity, recorded by 
participant 

P5 

P5 interview 1: March 19, 2011 
Summary: P5 is a seventy-three year old retiree who is active in the community. She says people 
have a period of adjustment after they retire: “when you actually retire, it’s sort of a shock to the 
system because your whole lifestyle changes.” At first, they might enjoy sleeping in and not 
having a structured life but P5 likes to stay active. People can run into trouble if they “are afraid to 
try new things or meet new people.”  
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She has observed that by retirement age, people start to have more health concerns than when 
they were younger. Two years before the study, P5 had cancer, which was treated with chemo. 
At that time, she became less physically active. She’s still building her physical activity level back 
up. In addition to walking, she goes to Curves once or twice a week to do a sixty minute circuit of 
exercises. Except for the summer when the league takes a break, she goes bowling with her 
friends, including P7 from the study.  

P5 has played Wii Sports in the past, but was introduced to Wii Fit Plus during the study. She 
prefers to exercise as part of an activity with other people. She likes the idea of joining the study 
because it is a new activity and might help her to become motivated to be more active. She joined 
the study to be able to move with more balance and carry out daily activities with more agility. 
When she was younger, P5 played volleyball, badminton, went swimming, rode a bike and 
walked a lot outside.  

P5 interview 2: April 16, 2011 
Summary: Thinking back to when she was fifty-five, P5 said that she didn’t have any physical 
hobbies like bowling or swimming although she was still gardening. There was an attempt by her 
employer to have a workplace fitness program, but the hierarchical structure of the institution 
prevented staff, faculty, and students from being active together. After she had a cancer a few 
years before the study, she had to recover mentally as well as physically, and being active helped 
her to do that. Her doctor told her that the more active she was, the better. P5 also does 
exercises in bed before she gets up to loosen up. At bowling, she prefers music that is lively; 
when they play slow music, it makes her sleepy. The people at bowling have grown up together 
and have knows each other and their families for years.  

One Wii Fit game that gave her the giggles was the Tightrope, a balancing game. Comparing the 
exercises she does during the Curves circuit, she says she feels freer to move during the Wii Fit 
Plus games. In a great game, P5 says that “there should be a greater combination of both mental 
activity and physical activity.”  

P5 interview 3: June 11, 2011 
In her second test, P5 improved the length of time she stood on one leg. Her strategy was: “I 
concentrate more and it sort of depends what sort of shoes you’re wearing, and whether you're 
stocking foot or bare foot, and what kind of flooring it is you're on, too. They sort of all add up, I 
find I have to remember and concentrate on it, and that's quite fun.” Since the beginning of the 
study, she’s added gardening and playing pool to her activities, but has stopped bowling during 
the summer. P5 has noticed that when she feels sweaty, she knows she is doing an aerobic 
activity that is burning calories. P5 is pleased that she still has a good range of movement and 
can participate in physical activities. Although she has high blood pressure and high cholesterol 
readings, she does not have arthritis.  

She enjoys attending the Saturday morning Wii Fitness sessions because it is fun to be in a 
social group. She might do well in one game, but poorly in another one, and she can share a 
good laugh with her friends. She describes the process of learning the games: “as you do it, you 
become more familiar with it. You're getting better at it, and you're trying for a different goal, a 
higher number, whatever the case may be, or better balance.” Procrastination holds her back 
from being more physically active. She says at her time of life, she doesn’t bother with long term 
goals – anything past being there to greet another day is a bonus. P5 says this about putting 
competition in context: “you don't want to be so competitive that you ruin it for somebody else and 
you ruin it for yourself… to be so competitive that you will never do it again because you were 
made to feel so small, or so inferior…You don't want to ruin something for somebody else, 
because they won't do it again then, for the same reason, they're made to feel so terrible.” 
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P5 interview 4: August 20, 2011 
Summary: P5 confirmed that the summaries of her previous interviews were accurate, and added 
that she was just taking a break from bowling during the summer months. She will return to her 
league in September.  Her most aerobically vigorous activity during the week is an hour-long 
session at a commercial fitness facility Curves. She liked using the Wii Fit Plus because even if 
you do poorly, you can just play the game again. Playing the games makes you laugh and that 
makes it more fun. Outside of games, she has tried yoga classes a few times but hasn't found 
one that suits her. She likes a more energetic form of activity.  

P5 does not have a cell phone and has never used a pedometer. She was given a pedometer as 
a gift but has never set it up. She plans to stay active and mobile for as long as she can. She 
says that laziness holds her back from being more active, but she'd rather be active with a friend. 
When you see that someone else is having fun, you want to do it too. Commitment to physical 
activity means that you won't let your buddy or your group down.  "I'll go if you go, because you 
can't always just do it on your own. It's nice to have somebody there with you so they know what 
you're going through if you're trying to be more active. And then that gives them the incentive to 
be more active too." 

She thinks it would be a great idea to install the Wii Fit Plus system in a program for older 
seniors.  "They will have more interaction and sociability, laughter, exercise, movement." Age 
shouldn't hold people back from being active. She would like to see the study expanded so that 
men could become more active as well.  

 

Name: P5  
Total time on this console: 2:56  
Height: 169 cm  
Date of birth: 3/20/1937  
Date BMI Weight kg. Fit Minutes Calories  
16-Apr 31.83 90.9 11 43 Balance/Aerobic 
18-Apr   2 6 Balance 

28-May   15 38 Balance 
11-Jun 32.11 91.7 2 6 Balance 
13-Jun   25 76 Balance 
25-Jun   7 28 Balance/TrainPlus 
16-Jul   3 10 Balance/TrainPlus 
18-Jul 31.06 88.7 12 42 Balance/TrainPlus 
23-Jul   16 45 TrainPlus 
25-Jul   31 113 TrainPlus 
30-Jul   9 40 TrainPlus 

06-Aug   2 8 TrainPlus 
08-Aug   15 42 Balance 
15-Aug   15 59 TrainPlus 
20-Aug 31.69 90.5 8 33 TrainPlus 

Table A45: P5. Data retrieved from Wii console at research site (number of visits) 
 

Frequently Times Recently Days ago 
Balance Bubble Plus 17 Ski Jump 14 
Penguin Slide 16 

 

Penguin Slide 14 
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Balance Bubble 14 Snowball Fight 21 
Ski Jump 12 Perfect 10 21 
Snowball Fight 11 Driving Range 21 
Perfect 10 10 Bird's-Eye Bull's-Eye 26 
Soccer Heading 10 Table Tilt Plus 26 
Tightrope Walk 8 Balance Bubble Plus 26 
Bird's-Eye Bull's-Eye 6 Basic Run Plus 26 
Driving Range 5 

 

Ski Slalom 1 month 
Table A46: P5. Data retrieved from Wii console at research site (games frequency) 
 

 P5 P5 (2) P5 (3) P5 (4) 
Chair stand (in 30 seconds) 24 11/30+13 12/30+18 12/30+18 
Standing balance (# sec on 1 leg) 3 12 7 10 
Wii Balance-Left 47.5 50.3 47.4 51.4 
Wii Balance-Right 52.5 49.7 52.6 48.6 
Age 74 74 74 74 
BMI 33.28 31.83 32.11 31.69 
Weight (kg)/ Height 169 cm 90 90.9 91.7 90.5 
Six minute walking (feet) 1373 1399 1370 1353 

Table A47: P5. Interval testing conducted and recorded by research team 
 
 Test 1 Test 2 Test 3 Test 4 
Exergaming  30  60 
Walking fast 70       
Casual walking 140 180 210 180 
Curves Gym 120 60   60 
Bowling 120    
Housework  210 210 30 
Gardening    30 
Pool    120 
Combined total 450 480 420 480 
Moderate to vigorous aerobic 
activity 190 60 0 60 
% Exergames 0.00% 6.25% 0.00% 12.50% 

Table A48: P5. Self-reported weekly minutes of physical activity, recorded by 
participant 

P6 

P6 interview 1: February 26, 2011 
Summary: Every day, P6 likes to go for a walk. She does her housework – cleaning, cooking –  
doing housework in the morning, and going out daily by one pm. In the years past, she was more 
active, but now says she has become more lazy. She used to come more often to the gym at 
Britannia, and she also used to walk more frequently and for greater distances. She has always 
preferred to walk in the summer rather than the winter. She lives alone in an apartment. She 
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heard about the study from P4, and also from a staff person who works where the study is taking 
place. She has never worked with a personal trainer before, although when she first started going 
to the Britannia gym, someone showed her how to use the equipment. 

From the beginning, P6 has really enjoyed using the Wii Fit Plus games to engage in physical 
activity. She really appreciates the chance to be part of the study at Britannia, as this gives her 
another way of being more active. As she says, “It’s playful but still it’s good for the body, mind 
and soul.” In the first month, her favourite game and the one she practiced most was the 
balancing penguin.  

When she was eleven years old in Italy, the Second World War broke out. Her mother passed 
away when she was ten, and the next year, her father and stepmother sent her to learn a trade. 
She says that today, children have their choice of what kind of food they eat. When she was 
young during the war, you had no choice – you had to eat whatever was available. 

P6 interview 2: April 2, 2011 
Summary: P6 has continued to attend the Saturday morning drop-in most weeks before leaving 
for the Walking Club at eleven-fifteen am. Although she realizes that we are busy, she wants to 
have more time and guidance while using the Wii Fit Plus system. When she comes back from 
the Walking Club, P6 works in the Britannia computer room. [Up to this point in the study, time on 
the Wii gaming systems was not scheduled. In response to comments by P6 and others, we 
designed a schedule for the Wii systems. Most participants were allocated thirty minutes, but P11 
and P9 were given forty-five minutes based on the length of their previous workouts.]  

In the past, P6 came to a quilting class at the Senior Centre, but at the present time, she comes 
to use the computer, to cook for the special lunches, and on Saturday mornings, to attend the Wii 
Fit drop-in. P6 prefers having Margaret the fitness trainer or Lorna the researcher available to 
help her while she’s working on the Wii system because she’s not sure how to find all the games 
or how to navigate through the menus. Lorna suggested that P6 come in and use the Wii system 
in a cabinet during the week, but P6 was not sure if she’d be able to make it work without 
assistance. After she learns the games, she remembers at the moment, but the information 
doesn’t always “stick” in her memory. Lately she has noticed that she remembers things from fifty 
years ago easier than what happened yesterday. She prefers it when the instructors are close-by 
to help her. Although Lorna offered to come down during the week to help her practice, P6 said 
she wouldn’t like to ask her to do that.  

P6 said that she had taken the bus to shop at Safeway recently, but can hardly wait until spring 
brings warmer weather for walking. She used to exercise more, and admires her friend P4 who 
continues to go to the gym weekly. P6 sometimes wakes up early – four-thirty in the morning, and 
then goes back to bed and sleeps in. She goes out daily around one pm and arrives back home 
at five-thirty or six, eats dinner, and has to rest because she’s tired out. She doesn’t like to stay 
home alone during the day, as it is too depressing. Instead, she likes to go out and be with other 
people.  

While she was working on the Wii Fit system, she noticed that P12 was doing a breathing 
exercise. P6 would like to try that, as she’s noticed that she sometimes holds her breath while 
playing the games. She says about the Wii Fit Plus games: “When you learn something, when 
you do something for your body, you feel good. And if you feel good, you’re happy, you’re 
involved soul, mind, and body. When you move, I do it with the Wii there, it’s great. It’s good for 
my mind. I’m alert. It’s good for my body, for my balance. I think it’s fantastic!” P6 told one of her 
friends about the Wii Fitness group, and the friend said she might come [but she didn’t.] P6’s 
daughter calls her a ‘Social Butterfly’ because she loves to be around other people. 
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P6 interview 3: April 2, 2011 
Summary: After being in the study for three months, P6 has started to walk more – increasing her 
walking time from one to two hours daily – as well as attending the Saturday morning drop-in. 
She still feels frustrated because she doesn’t have enough time on the Wii system on testing 
days, and when the Walking Club is waiting for her to finish up. Despite her painful osteoarthritis, 
P6 likes to keep moving. During the drop-in, she mentioned that she had gained a few pounds 
recently. She has been having lung problems, shortness of breath and her medical service 
providers weren’t sure why.  

P6 looks forward to attending the Saturday drop-in – the exercise, the social environment, and 
even the testing. She really appreciates the chance to be part of the study. The Britannia senior 
advisory group has discussed buying their own Wii Fit Plus game for the participants to use after 
their part in the study is over. Being more physically active gives her more energy. She’d like to 
have a Wii Fit Plus system of her own, but cannot afford it. Having osteoarthritis holds her back 
from being more active. As well, since she was treated with radiation for breast cancer, one of her 
legs has been weaker than the other.  

P6 likes to be around other people, and helps as a volunteer at an adult day care program run by 
Britannia. She also helps out at her church, at another community centre, and with the community 
police. She doesn’t try to compete with other people: “Live and let live. I'm no jealous, I'm no envy 
other people, good for them if they do better than me. I want to be better for myself and not for 
the other people.” When she was younger, P6 set goals, but she doesn’t think they are much use 
at her age. She gave the example of a driver who ran a red light, almost colliding with her. You 
never know when your time is done. 

P6 interview 4: August 13, 2011 
Summary: P6 still likes going for a walk. She completed the physical activity form after clarifying 
with the researcher that she wrote down the number of blocks rather than minutes of walking. 
She has a letter from Britannia for some free time in the gym, and needs to use the time up by the 
end of the year. She hasn't been to the gym in a while. She really enjoyed using the Wii Fit 
games, especially the Yoga Deep Breathing and the Penguin Slide. She has a cell phone, but 
has never used fitness apps. Her children bought her the phone, and they use it to keep in touch 
with her during the day. She has used a pedometer, and likes to see how many miles she walks 
during the day. She really likes to cook. She will prepare food in the morning, and eat it at night 
when she returns home. P6 plans to stay active for life. Her body may be starting to give up but 
she is still young in her mind. So she doesn't feel old. For her birthday, she has organized two 
tables of people to go to a restaurant opening. She goes dancing with friends. She likes to stay 
active and then she doesn't think about her pain. 

When P6 goes for a walk in the neighbourhood, lots of people recognize her. She has met many 
of the other study participants in the community. Rather than setting goals to be active, she likes 
to arrange her day by how she feels, and who she feels like going to visit. P6 liked to attend the 
Saturday morning sessions, regardless of who attended. Nice to see friends, but she loves even 
her enemies. She is part of the group who want to have a Wii Fit game remaining in the lounge 
after the study ends - to help preserve their agility and because the game is good for mind, body 
and soul.  

Name: P6  
Total time on this console: 4:30  
Height:  149 cm  
Date of birth: 9/18/1937  
Date BMI Weight kg. Fit Minutes Calories  

23-Apr 32.28 73.8 23 64 TrainPlus/Balance 
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  14-May   21 51 Balance/TrainPlus 
21-May   20 69 Aerobic/Balance 
28-May 33.33 74    
04-Jun   8 21 TrainPlus/Aerobic 
11-Jun   13 37 TrainPlus 
18-Jun   22 95 Yoga/Aerobic 
25-Jun   17 31 Yoga/TrainPlus 
02-Jul   22 52 Balance 
09-Jul   24 50 Yoga 
16-Jul   35 85 Balance/TrainPlus 
23-Jul   34 123 Yoga/Aerobic 
30-Jul   21 44 Yoga/TrainPlus 

06-Aug 32.75 72.7 10 18 Yoga 
Table A49: P6. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times Recent play Days ago 
Deep Breathing 19 Warrior 27 
Perfect 10 18 Deep Breathing 27 
Balance Bubble 15 Table Tilt Plus Over a month 
Penguin Slide 15 Tilt City “ 
Soccer heading 12 Perfect 10 “ 
Warrior 10 Half-Moon “ 
Half-Moon 10 Table Tilt “ 
Table Tilt 10 Free Run “ 
Bird's-Eye Bull's-Eye 10  Sun Salutation “ 
Tilt City 9  Soccer Heading “ 

Table A50: P6. Data retrieved from Wii console at research site (games frequency) 
 

 P6 P6 (2) P6 (3) P6 (4) 
Chair stand (in 30 seconds) 24 total 9/30+15 8/30+8 14/30+10 
Standing balance (#sec on 1 leg) 1 2 5 0 
Wii Balance-Left 49.3 52.6 47.3 49.7 
Wii Balance-Right 50.7 47.4 52.7 50.3 
Age 74 74 74 74 
BMI 31.4 32.28 33.33 32.75 
Weight (kg)/ Height 149 cm 73.5 73.8 74 72.7 
Six minute walking (feet) 1397 1308 1353 1289 

Table A51: P6. Interval testing conducted and recorded by research team 
 

 Test 1 Test 2 Test 3 Test 4 
Wii Fit (Plus) 0 60 0 0 
Casual walking 240 720 720 275 
Housework 900 1140 1110 1260 
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Combined total 1140 1920 1830 1535 
Moderate to vigorous aerobic 
activity 0 20 0 0 
% Exergames 0.00% 3.13% 0.00% 0.00% 

Table A52: P6. Self-reported weekly minutes of physical activity, recorded by 
participant 

P7 

P7 interview 1: April 30, 2011 
Summary: P7 is a seventy-two year old grandmother whose daughter and grandchildren were 
living with her in an apartment during the study. Her family members moved to their own place 
just before the end of the study. She mentions having to accommodate them – their stuff covered 
her home treadmill. She’s an active person now, enjoying some form of physical activity daily. Her 
children loaded an iPod with music and she listens to that while she’s walking. She’s tried the 
Saturday morning walking group at Britannia, but she likes to walk without stopping much, unlike 
others in the group. As a result, she prefers walking alone, although she played team sports like 
volleyball and rode a bike when she was younger. She became more active after her husband 
passed away, as he was not interesting in walking. She’s also trying to eat healthier foods and 
think healthier thoughts. When she walks her dog, she walks more slowly than usual. 

Although she had a Wii console before the study began, she purchased a Wii Fit Plus game at 
the beginning of her participation in the study. She doesn’t like to play Wii games with generic 
avatars, preferring games that use her own Mii character. The only exergame that really makes 
her out of breath and has her heart pumping is the boxing game in Wii Sports. P7 keeps track of 
the calorie counter and likes it when she can burn a lot of calories. She likes to start with a game 
that is a “wind-up” like running, followed by a game that challenges players to be still for minutes 
at a time. P7 mentioned that she’s achieved three or four stars on some of the games. 
Sometimes she’ll play all of the games, going through the menus to try new ones. Previously she 
bowled a lot and playing the bowling games is very entertaining for her. 

Sometime she’s frustrated with her grandchildren, who take time on the Wii when she wants to 
play. But other times, she lets us know how well her grandchildren have done on the games. She 
told her daughter that playing active games is healthier for the children than sitting still playing 
games or watching television. The grandchildren play for fifteen to thirty minutes, then P7 gets 
back onto the Wii again. She prefers to just play the game, even a ten minute running session, 
rather than do something else like watching television at the same time.  

P7 interview 2: June 11, 2011 
Synopsis: By the mid-point of the study, P7 had started to use the Wii Fit Plus games quite 
regularly, and had worked up to the twenty or thirty minute runs. At the mid-point of the study, one 
of her favourite games is the Obstacle Course in Wii Fit Plus. Moving the bubble forward is 
challenging but fun. She realized that her performance improved in some of the games when she 
played in socks rather than running shoes with a curved heel.  She also finds the ski, snowboard, 
and snowball games challenging.  

When her grandchildren move out, she’s planning to work out on the Wii for thirty minutes in the 
morning and evening [P7 reported during interview three that she hadn’t started this routine yet]. 
After playing the Wii for an hour before bed and having a hard time settling down for the night, 
she decided she could start to play at eight pm, but not after ten pm. While her grandchildren are 
living with her, she feels there’s added stress, but she has been exercising more thanks to using 
the Wii Fit game. She has kept up her previous level of activity and added Wii workouts to that. 
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Although she likes to walk while listening to her iPod, it doesn’t bother her when she forgets to 
bring it along. Instead she looks at the houses in the area and thinks about things. Because of 
being in the study, P7 has been exercising more using the Wii Fit. “Overall is that I'm feeling 
better, I'm feeling great, I feel taller, I'm losing weight, I'm toning up and losing weight, which is a 
good thing, it's all good.” 

P7 enjoys the competition she feels when she attends on Saturday mornings. She also competes 
with her grandson when they play Wii games. P7 also likes to compete with herself, trying to 
improve her scores. She also likes the socializing with other participants – P5 was the one who 
originally told her about the study. She was previously involved in a PGX study, taking a product 
that helped her to lose weight. When asked about her goals, she mentioned that she’d like to 
have a BMI reading of twenty-two, as Wii Fit Plus suggests. At the mid-point of her program All 
My Children, there is usually a health break. This was where she learned to do hand and foot 
exercises.  

P7 interview 3: July 16, 2011 
Summary: P7 affirmed that the summary of her first and second interviews were correct. She 
stated previously that she wanted to do thirty minutes on the Wii in the morning and another thirty 
minutes in the evening, but she hasn't started that yet. She is still rearranging her living room, 
now that her daughter and grandchildren have found a place of their own. She noticed this 
morning that her weight on the Britannia Wii console was finally out of the overweight range and 
into normal. On her home Wii, she is already in the normal range. About thirty-five years ago, 
someone smashed her foot and broke some of the little bones. Since then, she has purchased 
shoes with thick soles. When she does the running exercises on the Wii, she takes her shoes off 
to run, but other than that, her foot doesn't bother her.  

In the evenings, she sits with the dog on her lap, and that prevents her from being tempted to 
snack more. She sits with her glass of wine and dog, and eats a little scoop of nuts and fruit. She 
likes being more active and she feels really great because of it. There are a few Wii Fit Plus 
games that she doesn't like, such as Ski Slalom, because she doesn't understand how the game 
works. Having a dog is helping her to go out walking more often, and she has a garden at the 
school, and she likes to play the Wii Fit Plus games. She likes to challenge herself, and playing 
the games is fun. She considers bowling to be a perfect form of exercise. She wishes children 
would play more active games, rather than just moving their eyes and thumbs as they do now.  

When she is active with groups, P7 says that her enjoyment really depends on who else is in the 
group. She gets along fine with P5 and the fellows she bowls with, but stopped a few activities 
when others in the group were too pushy. In one instance, two people joined who were trying to 
get the other to adopt more rules instead of playing for fun. In another instance, two people joined 
her group and pushed to be the best. P7 likes it when everyone is equal, rather than ranking 
people according to how well they play. There is a certain couple in her community who like to 
take over every group they join - when these two get involved, P7 leaves.  

P7 doesn't really have a secret behind staying active, she just likes to go with the flow and keep 
on with what she's doing. On the days of the week when she doesn't have activities planned, she 
likes to go for long walks. A local thrift store has discounts for seniors, so she likes to go there on 
Tuesdays. She hears about events from P5 and joins in. From participating in the study, she's 
learned to be more aware of her habits - now she thinks she's doing more good things than bad 
for her body. P7 is equally active in all seasons. In the winter, she goes bowling and doesn't mind 
walking in the rain. In the summer, the trips for seniors are cancelled because so many are on 
holidays. She goes for walks in the summer because her other activities are not being held. She 
takes the dog out for a last walk around nine-thirty in the evening so she's home in time for the 
ten o'clock movie. 
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Name: P7  
Total time on this console: 6:39   
Height: 160 cm  
Date of birth: 8/23/1938  
Date BMI Weight kg. Fit Minutes Calories  
23-Apr 26.09 66.8 25 63 TrainPlus/Yoga 
30-Apr   21 58 Balance/TrainPlus 

14-May   35 115 Balance/Aerobic 
21-May   27 104 Aerobic/Balance 
28-May   20 53 TrainPlus 
04-Jun 25.74 65.9 10 37 Strength 
11-Jun 25.39 65 29 71 TrainPlus/Balance 
18-Jun   33 68 Balance/Strength 
02-Jul   20 43 TrainPlus/Balance 
09-Jul   35 83 TrainPlus/Balance 
16-Jul 24.77 63.4 12 28 Balance/TrainPlus 
18-Jul   40 108 TrainPlus/Balance 
25-Jul   31 76 TrainPlus/Yoga 

08-Aug   30 71 Balance/TrainPlus 
15-Aug   31 119 TrainPlus/Aerobic 

Table A53: P7. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times Recent play Days ago 
Ski Jump 38 Free Run 26 days 
Balance Bubble 28 Rhythm Parade 26 days 
Obstacle Course 12 Big Top Juggling 26 days 
Penguin Slide 12 Perfect 10 26 days 
Tightrope Walk 12 Basic Run Plus 26 days 
Soccer Heading 11 Table Tilt Plus 26 days 
Snowball Fight 10 Obstacle Course 26 days 
Table Tilt 10 Snowball Fight 26 days 
Big Top Juggling 8 Driving Range 26 days 
Perfect 10 7  Balance Bubble Plus 1 month 

Table A54: P7. Data retrieved from Wii console at research site (games frequency) 
 

 P7 P7 (2) P7 (3) 
Chair stand (in 30 seconds) 14/30+10 30/30 12/30+18 
Standing balance (# sec on 1 leg) 5 4 9 
Wii Balance-Left 50.7 50.9 48.1 
Wii Balance-Right 49.3 49.1 51.9 
Age 72 72 72 
BMI 26.09 25.39 24.77 
Weight (kg)/ Height 160 cm 66.8 65 63.4 
Six minute walking (feet) 1681 1736 1601 

Table A55: P7. Interval testing conducted and recorded by research team 
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P7 Test 1 Test 2 Test 3 
Wii Fit Plus (33% aerobic) 253 403 156 
Walking fast 120 131 105 
Casual walking 460 400 425 
Gardening 60 190 115 
Housework 285 30 95 
Hand/Feet Exercise 35   
Combined total 1213 1154 896 
Moderate to Vigorous Aerobic 
Activity  204 265 157 
% Exergames 20.86% 34.92% 17.41% 

Table A56: P7. Self-reported weekly minutes of physical activity, recorded by 
participant 

P8 

P8 interview 1: July 6, 2011 
Summary: P8 is sixty-six, and will turn sixty-seven soon. She is physically active almost every day 
of the week, with activities ranging from walking to yoga to hand washing her floors. She 
occasionally runs for the bus and that gets her heart racing. Although P8 prefers to exercise 
alone, she really enjoyed playing the Wii in multiplayer mode. She loved the golf game and also 
enjoyed ski jumping. When she joined the study, she thought she would be able to do the yoga 
poses and after trying them, liked how the game combined breathing and stretching.  

P8 thought that the Wii Fit yoga might encourage her to try poses she usually doesn't include in 
her home practice. She tried the Hula Hoop game, but was much better on one side than on the 
other. Because of her long yoga practice, she wanted to be sure to try it on both sides for 
balance. The first time she played Wii Fit she was intrigued and found it interesting and fun. It 
drew her in and made her want to try more games. She thinks her daughter who lives in Alberta 
would really enjoy Wii Fit, as would her two granddaughters. One of her granddaughters is very 
resistant to physical activity and P8 thinks the girl would really enjoy Wii Fit Plus. Based on the 
severity of winter weather in Alberta, P8 thinks that a home based system would work well for 
families like her daughter's.  

She took yoga classes for ten years, dropping out after a car accident left her with whiplash. For 
two or three years after the accident, she would try to do yoga but pushed herself too hard and 
reinjured herself. Along with whiplash, she had a frozen shoulder. It took three or four years to be 
able to yoga without injury, and almost ten years before she felt like she'd really recovered from 
the accident. Although she has never worked with a personal trainer, she was part of a group run 
by a doctor who was also a yoga instructor. The doctor advised participants on the safety of 
poses based on his medical knowledge of their condition.  

When she was in her mid-teens, P8 played sports like basketball, volleyball and track and field. 
She began running competitively in mid- and long distance races when she was in her late teens. 
She went travelling at age twenty-one, and shortly after she returned, she was married and didn't 
go back to running.  

P8 interview 2: August 13, 2011 
P8 plays the Wii Fit Plus games next door with P23. P8 noticed that they haven't played any Wii 
games in the past few weeks while P26 was packing and preparing to move out. The only time 
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P8 has played the Wii on her own was at the Saturday drop-in sessions while she waited to be 
tested.  

When they played WFP as a group, they took turns. When someone got tired of the game, they 
played it a few more times, but generally moved on to a new game. Their favourites were Ski 
Slalom and Golf, and they have also played the updated Golf game in Wii Sports Resort. One 
time, they were obsessed with playing the Obstacle Course. P8 also really likes to play Table Tilt. 
She prefers to play with the group, as it is a social setting, they take turns so no one gets too 
tired, and they enjoy the friendly competition. "The competitive fun aspect of it keeps us going, so 
that we want to exceed the points that someone else [has scored]. We want to be top dog with 
the crown." Practicing on her own at the Britannia drop-in, she worked up a sweat trying to move 
the balls around on the Wii Table Tilt game. 

P8 also keeps track of the number of breaths associated with her yoga practice. She has 
observed that her ability varies widely over a month's time and this gives her clues about 
interacting with the outside world. She likes the feeling of flexibility and strength she gets from 
being physically active, and likes trying to do better than others. She is comfortable with 
competition. Little aches and spasms hold her back from being more physically active, rather than 
a lack of time or interest. She sets goals in the sense that she tries to do a little better each time 
than she did before. She doesn't set specific goals, like five hundred breaths for a shoulder stand. 
She acknowledges that building yoga poses involves competing with herself in a sense.  

After being introduced to the Canadian Physical Activity guidelines, P8 mentioned a yoga pose 
she does daily that's a real core strengthener. She got some advice from Margaret the trainer 
about hydration after she experienced cramping. Otherwise, she has not taken advantage of the 
expertise of the fitness trainers in the study. At times P8 is frustrated with her own erratic physical 
abilities, which makes her reluctant to participate in team sports. One minute, she'll make a 
brilliant play, but then play poorly.  

P8 interview 3: October 8, 2011 
Summary: P8 is in a group with her neighbours P23 and P26. When P26 moved six weeks 
before, their habit of playing Wii games together ended. P23 socialized more at P26's place, but 
the Wii Fit system is still at P23's place, P8 hasn't called them and invited herself over to play 
either. She said initially there was a 'wow' factor when they played the games, but that 
disappeared by the mid-point of the study. Recently, P8 has spent more time at home writing and 
doing yoga than going out and walking (or playing Wii Fit). She hasn't tracked things like climbing 
stairs in her self-reported minutes of activity. P8 often goes for an evening walk of ten blocks - not 
a strenuous walk, but ambling along. She is retired and isn't rushing anywhere, so the walk 
signifies the end of the day. She can relax, and watch people go by. Sometimes on her evening 
walk, she feels more relaxed than she ever has before, and also feels a part of the community 
and safe. She turned sixty-seven and is still in good health, and feels like she can relax now. 

P8 thinks the Wii Fit Plus game would be improved if players could remove all the unnecessary 
prompts that ask things like how you are today. She'd like an option at the beginning that allowed 
players to just play only with the essential, not extraneous, dialogue. [And so many players are 
thrown off by the Wii joke - never forget a pair of feet, then calls the player by the wrong name. 
Many think the game is not on their character when this prompt comes up.] P8 thinks that if her 
group had initiated more structure or had been more committed, they would have used the Wii Fit 
system more often. But using it lapsed because of their domestic transitions and spending more 
time at work once the summer had ended. She admits that during the last week of the study, she 
was tempted to call P23 to play Wii so they could report more activity or show progress. However, 
she had a writing deadline and didn't get around to making that call. 

Writer has a smart phone (Android os) but hasn't tried a fitness application. It would be the kind of 
thing she'd like to use. Although she has tried role-playing video games, her favorite are 
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computer games like Spider Solitaire. If she hasn't played all day, it is like a treat. She feels a 
rush of pleasure when she starts to play, but that feeling is gone after she's played a few times. 
She uses the game as a break from writing, and as a reward. She also visits news sites and 
checks her email, but realizes they aren't much of a break from the computer.  

P8 started doing yoga in 1983. In the mid-90's, she started keeping a journal of her physical 
activities, and has been tracking her daily yoga practice ever since. At one time, she started 
keeping a visual journal of her yoga, drawing a pose daily and annotating the drawing with 
comments. She combined writing, drawing, and thinking to support her physical behavior. She 
realized that by concentrating her focus or attention in this way, she really improved her yoga 
competence. She has a goal of being physically active. By tracking her activities, she is able to 
see if she is improving her skills. As a result of keeping track of her activities, she realized that 
she had triggered the knee injury by running for the bus. Maybe it is the sudden vigorous 
movement that hurts her knee, but she has decided not to run for the bus again. Sometimes a 
problem can be corrected with very small adjustments and she is thrilled to be able to determine 
that herself.  

The idea of commitment to physical activity is huge. Without commitment, it will not happen. P8 
plans to remain physically active, and her strategies include yoga, walking, and not having a car. 
For her yoga practice, she tends to have a schedule for her daily exercises, but for other forms of 
activity, she relies more on feeling to actually get up and do it. As a result of being in the study, 
and learning about the Canadian Physical Activity guidelines, she's thinking about increasing her 
level of physical activity. Even the measurements for her Wii Fit age and the fitness testing have 
encouraged her to be more physically fit.  

 

Name: P8   
Total time on this console: 0:17  
Height: 166 cm  
Date of birth: 9/12/1944  
Date BMI Weight kg. Fit Minutes Calories  

02-Jul 25.26 69.6 7 20 Yoga/Aerobic 
13-Aug 25.37 69.9 6 14 Balance 
20-Aug   4 12 TrainPlus 
08-Oct 25.62 70.6    

Table A57: P8. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times Recently Days ago 
Table Tilt 3 Obstacle Course 1 month 
Obstacle Course 2 Table Tilt “ 
Hula Hoop 2 Half-Moon “ 
Half-Moon 1 Deep Breathing “ 
Deep Breathing 1  Hula Hoop “ 

Table A58: P8. Data retrieved from Wii console at research site (games frequency) 
 
Name: P8   
Total time on this console: 0:46  
Height: 166 cm  
Date of birth: 9/12/1944  
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Date BMI Weight kg. Fit Minutes Calories  
02-Jul 25.48 70.2 10 36 TrainPlus/Balance 
10-Jul   20 45 Balance/TrainPlus 
12-Jul 25.4 70 15 39 Balance/TrainPlus 
28-Jul   1 2 Balance 

Table A59: P8. Data retrieved from Wii console at home site (number of visits) 
 
Frequent play Times Recently Days ago 
Ski Slalom 12 Ski Slalom + 1 month 
Table Tilt 5 Perfect 10 “ 
Perfect 10 3 Table Tilt “ 
Obstacle Course 3 Obstacle Course “ 
Soccer Heading 2 Soccer Heading “ 
Bird’s-Eye Bull’s-Eye 1 Bird’s-Eye Bull’s-Eye “ 
Driving Range 1 Driving Range “ 
Tightrope Walk 1 Tightrope Walk “ 
Basic Run Plus 1  Basic Run Plus “ 

Table A60: P8. Data retrieved from Wii console at home site (games frequency) 
 

 P8 (1) P8 (2) P8 (3) 
Chair stand (in 30 seconds) 11/30+0 11/30+16 12.5/30+8 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 51.5 53 47.8 
Wii Balance-Right 48.5 47 52.2 
Age 66 66 66 
BMI 25.26 25.37 25.62 
Weight (kg)/ Height 166 cm 69.6 69.9 70.6 
Six minute walking (feet) 1707 1682 1678 

Table A61: P8. Interval testing conducted and recorded by research team 
 
P8  Test 1 Test 2 Test 3 
Casual walking 210 90 60 
Gardening 20   
Home yoga (1/3 aerobic) 95 105 150 
Carry melon 10   
Housework  90  
Painting & prep  240  
Total 335 525 210 
Moderate to vigorous aerobic 
activity 41 35 50 
% Exergaming 0.00% 0.00% 0.00% 

Table A62: P8. Self-reported weekly minutes of physical activity, recorded by 
participant 
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P9 

P9 interview 1: February 26, 2011 
Summary: At the beginning of the study, P9 was sixty-five years old and went out walking almost 
every day. Once a week, she attends armchair exercises, and twice a week, Aquafit. Once a 
month, she attends Tai Chi, although her instructor took February off for Chinese New Year. 
When it is pouring rain, P9 does not go out because it increases her pain level. On rainy weeks, 
she might only get out to walk to the grocery store. She lives on the fourth floor and usually walks 
down the stairs; sometimes, she walks up, depending on whether she is carrying a lot of 
packages. A personal trainer showed a group of seniors how to use the equipment at Britannia in 
a circuit, but P9 hasn’t been able to find time to use the gym in that way. She thought maybe she 
could try before Aquafit sometime, but hasn’t yet.  

Previously, she played Wii Brain Gym and Wii Sports at Britannia, and so was familiar with how 
the remote worked. As well, she has three Brain Gym games and one for eye coordination at 
home for a portable Nintendo player.  

P9 played basketball and grass hockey when she was in high school. About thirty years 
previously, she played baseball with a group of friends. She didn’t know how to play the game 
very well, and saw it more as a social outing than an athletic one. When she walks, P9 likes to 
walk quickly. For that reason, she doesn’t like to go out with the Walking Group, as they stroll 
rather than walking at her faster pace. When you are a part of a team, they depend on you to 
show up. If P9 is feeling unwell, she doesn’t like to force herself to go out, so she doesn’t join a 
team because she doesn’t want to let them down.  When she played Wii Bowling, she played a 
game with one hand, then the other. Just the two Wii games included too many repetitive 
movements for her, so she declined an offer to play in a ten-pin bowling league.  

P9 interview 2: April 2, 2011 
Summary: P9 has been attending the Saturday morning drop in every week, and even managed 
to come in once to work with the system on a Thursday. Usually, she goes to Armchair exercises 
on Monday, and Aquafit on Tuesday and Thursday. Because the weather had been so rainy, she 
didn’t feel like going in the pool. The pool itself is warm, but going back into the cold dressing 
room, and then the cold outdoors is hard. Her Friday Tai Chi class was cancelled for April, and so 
P9 was thinking of dropping in to use the Wii Fit system. But she wasn’t sure which days the 55+ 
Lounge was available, and how to get the cabinet open to access the Wii Fit Plus. P9 also 
exercises in bed for 15 minutes every morning before she gets up – the movements help to get 
her joints moving for the day. 

P9 sees the work she does with Wii Fit Plus as a way to incorporate balance games into her 
weekly schedule, in addition to the balance work in Tai Chi. Her approach to having arthritis is, 
“every little bit of exercise keeps me moving freely… really if you don't move, you lose it.“ 
Originally, P9 got into the habit of daily exercise so that she could continue to work at her job as 
long as she could. As well, she was quite active as she raised her children, going swimming twice 
a week, and walking everywhere because she didn’t have a car. She has gone without a car for 
thirteen years now, and gets more exercise than her friends who drive more and who are in 
poorer health. Using public transit always involves some walking to connect with her bus. The Wii 
Fit Plus system has made P9 more aware of her balance and trying to improve it. When she 
came in to use the Wii Fit outside of the Saturday morning drop-in, she wasn’t sure how to turn 
the system off. She hasn’t asked Margaret for any personal training advice yet. P9’s daughter’s 
family has a Wii console and says they use it daily, although they don’t use games that require 
the Balance Board. 
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P9 has noticed that she walks faster than almost anyone she knows, and is frequently asked by 
others to slow down if they are walking together. However when she walks slower, she gets tired 
faster. 

P9 interview 3: June 4, 2011 
Summary: In the past month, P9 has continued to attend the Wii Fit sessions for forty-five 
minutes on Saturdays, attends Aquafit one day a week, has begun line dancing once a week, and 
her Tai Chi class has just resumed. Her standing balance scores improved, perhaps because of 
the influence of Wii Fit Plus (Tai Chi just started for the first time in a month). According to her 
self-reported activities, P9 exceeds the Canadian Physical Activities minimum guidelines of one 
hundred and fifty minutes per week of moderate to vigorous aerobic activity. Although P9 says 
she’d like to lose some weight as well as being fit, she states that serving size is a problem for 
her, because she enjoys a variety of national cuisines. Going out for lunch is one of her most 
common social activities and she eats out several times per week. P9 already follows restaurant 
survival strategies like reducing large portions into smaller meals. P9 does eat a lot of produce, 
but would like to increase the vegetables and decrease the fruit. Basically, she eats a healthy diet 
but would have to cut back on portion size in order to lose weight. 

When P9 returns home from working on the Wii, she has more energy but still needs a small rest. 
The line dancing, because it is a more vigorous activity, tires her out more, and sometimes she 
needs to have a nap afterward. At the Saturday morning Wii Fitness drop-in, P9 likes to combine 
some of the aerobic activities with balance games. One of the benefits of the games is that she 
has learned more about the relative balance between one side of her body and the other. She 
wants to be centred so she doesn’t place too much strain on one side or the other of her body. 
Sometimes she likes to go through the Wii Fit Plus menus and try new games. P9 likes to 
compete against herself, trying to improve her score when playing the Wii Fit Plus games and to 
“see how far up the ladder” she’s gone in the menu of high scores. P9 is thinking about getting 
her own Wii Fit station at home so that she’ll be able to exercise more conveniently on rainy days. 
However, her fear is that she’ll become more isolated if she has a home-based fitness routine: 
“You need something to take you out of the house.” 

P9 relies on exercise because she has arthritis, and the movement helps her to be more mobile. 
If she doesn’t move, her back and joints start to ache. As well, she maintains her weight through 
frequent exercise. P9 uses the idea of goal-setting, but tries not to use a time limit: “Everyone 
needs goals, not just doing the Wii but everything, learning how to cook, saving money for a trip. I 
think everyone has goals, but some people are very determined that they're going to do it in a 
week. Other people, they're open, just as long as they're slowly moving toward their goal, they're 
improving.” Although P9 uses the system for forty-five minutes on Saturdays, she thinks she’d 
accomplish more if she had more time, perhaps on another day. When P9 agrees to do 
something, she tends to stick to her commitment. Because she’s added a new activity – line 
dancing – she finds that she doesn’t have a day for medical appointments or to do housework or 
just to take it easy.  

P9 interview 4: August 20, 2011 
Summary: P9 affirmed that the first three summaries were correct. Her balance while standing on 
one leg improved after the first test - the remaining three tests had her standing for at least thirty 
seconds on one leg. She also increased the number of chair stands, indicating an improvement in 
lower body strength. She stopped going to line dancing because it hurt her legs to stand in one 
spot so long. P9 prefers to go out walking.  

In September, P9 plans to join a new martial arts class that combines Tai Chi and Qi Gong, and a 
course with armchair exercises led by an instructor. She plans to engage in some form of 
organized physical activity daily. "I have to move to keep active. Because of my arthritis, if I sit 
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around, it hurts more. So I find that just doing exercise every day keeps the joints mobile." When 
the weather outside is pleasant, P9 tends to walk more quickly. When the weather is wet and 
slushy, she doesn't wear her runners, and walks more slowly. When the weather is really bad, 
she needs a good reason to go outside. Instead of going out, she might just run errands within 
her building and use the stairs for a bit of workout. 

On the Wii Fit Plus, P9 plays many of the Balance, Training Plus, and short running games. She 
has tried Wii Fit Yoga and would try it more frequently in the future if the equipment were 
available. She thinks it might be offered in conjunction with the Brain Gym class on Mondays. P9 
does not have a cell phone, but she does use the Internet every other day. She goes online to 
email with her family in Australia, and to Skype with her family members, and to read the 
Australian newspapers. P9 occasionally plays games on the computer, but prefers books of 
puzzles from the dollar store that offer Sudoku or Word Search games. She has a small Nintendo 
console she uses to play Brain Gym.  

P9 has used a pedometer in the past, but she questions their accuracy and non-standard usage. 
Her sister puts a pedometer on when she gets up in the morning and wears it around the house. 
P9 only used her pedometer when she left the house. Sometimes, the pedometer jumps ahead 
when you take your pants down while going to the bathroom. As a result, P9 does not include a 
pedometer in her strategies for becoming more active. The reason that P9 plans her activities is 
to get her out of the house, especially during the cold wet winter months. If she stays home, she 
is not active enough to stay mobile. P9 plans to remain active for life and to continue her program 
of attending classes at community centres and walking quickly to her daily destinations. She has 
tracked activity levels in the past, using a pedometer for steps or counting her laps in the pool. P9 
tends to be more active in the mornings, as she has more energy then. 

As a result of being in the study, P9 has learned more about her balance. As well, she learned 
about new technologies; systems like Wii Fit Plus. She was able to try it without having to buy it.  

Name: P9  
Total time on this console: 7:28  
Height: 170 cm  
Date of birth: 4/12/1945  
Date BMI Weight kg. Fit Minutes Calories  

24-Mar 29.03 83.9 29 121 Aerobic/Balance 
02-Apr   17 58 Balance/Aerobic 
16-Apr 29.31 84.7 26 105 Aerobic/TrainPlus 

14-May   46 176 Aerobic/Balance 
21-May   33 153 Aerobic/TrainPlus 
28-May   54 208 Aerobic/TrainPlus 
04-Jun 29.48 85.2 16 61 TrainPlus/Balance 
09-Jun   9 42 TrainPlus/Balance 
11-Jun   17 71 Aerobic/Balance 
25-Jun   38 154 TrainPlus/Aerobic 
02-Jul   23 100 TrainPlus/Aerobic 
09-Jul   28 122 Aerobic/Balance 
16-Jul   28 116 TrainPlus/Aerobic 
30-Jul   12 53 Aerobic/TrainPlus 

06-Aug   29 126 TrainPlus/Aerobic 
13-Aug   22 72 TrainPlus/Yoga 
20-Aug 29.79 86.1 21 81 Balance/Aerobic 

Table A63: P9. Data retrieved from Wii console at research site (number of visits) 
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Frequent play Times Recent play Days ago 
Soccer Heading 27 Rhythm Parade 21 
Basic Step 25 Basic Step 21 
Obstacle Course 22 Soccer Heading 21 
Tightrope Walk 21 Penguin Slide 21 
Penguin Slide 17 Tightrope Walk 21 
Rhythm Parade 15 Balance Bubble 21 
Hula Hoop 13 Obstacle Course 28 
Balance Bubble 12 Tilt City 28 
Basic Run 11 Palm Tree 28 
Tilt City 9  Half Moon 28 

Table A64: P9. Data retrieved from Wii console at research site (games frequency) 
 

 P9 P9 (2) P9 (3) P9 (4) 
Chair stand (in 30 seconds) 9/30+13 10/30+14 10/30+20 9/30+5 
Standing balance (#sec on 1 leg) 20 30 30 30 
Wii Balance-Left 51.4 54.3 50.7 51.4 
Wii Balance-Right 48.6 45.7 49.3 48.6 
Age 65 66 66 66 
BMI 29.03 29.31 29.48 29.79 
Weight (kg)/ Height 170 cm 83.9 84.7 85.2 86.1 
Six minute walking (feet) 1761 1818 1805 1765 

Table A65: P9. Interval testing conducted and recorded by research team 
 
P9 Test 1 Test 2 Test 3 Test 4 
Exergaming (33% aerobic) 15 25 45 30 
Swim/ Aquafit 60 75 65 80 
Walking fast 192 160 190 225 
Casual walking 125 60 65 330 
Housework 150 50 80 85 
Stair climbing 25 42 44 48 
Chair Aerobics 40 60 56 60 
Stretching 70 95 78  
Tai Chi 60  60  
Pole Walking/Line Dance 30 90 20 
Combined total 737 597 773 878 
Moderate to vigorous aerobic 
activity 282 315 404 383 
% Exergames 2.04% 4.19% 5.82% 3.42% 

Table A66: P9. Self-reported weekly minutes of physical activity, recorded by 
participant 
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P10 

P10 interview 1: May 21, 2011 
Summary: P10 is sixty-four and is partially retired. At the beginning of the study, she walked 
almost every day, climbed stairs, and attended a yoga class once a week. Although she lives in 
the Britannia area, she has not previously participated in any of the Seniors’ events at the centre. 
She learned about the study by reading a notice in the Britannia quarterly program schedule. She 
mentioned that she loves to dance but doesn’t have a lot of opportunity to go out dancing. Her 
son, who lives in the Kootenays, has a Wii console and she played a few games with him. They 
played golf and baseball on his Wii console.  

When she’s doing physical activities like yoga, P10 prefers to be with a group. Usually she goes 
for walks alone, but in the past week, she had been at several marches, walking with other 
people. She doesn’t consider walking as exercise. When she’s doing an exercise routine, she 
prefers to work alone, at her own pace. A few years ago, her doctor in Victoria sent her to a clinic 
to learn exercises that would help to prevent her from developing arthritis. She did the exercises 
for a while but hasn’t been doing them since she’s been in Vancouver helping to care for her 
niece who was ill. The exercises included ones for her back and to improve her balance. 

P10 has noticed that when she exercises more, she feels more energetic, even though she 
expected to feel more tired. She started attending a Zumba Fit group at Britannia, but it conflicted 
with her work schedule, so she had to drop out of the group. Her reflections on the Zumba Fit 
class: “I'm not very coordinated so it was a little hard for me to keep up because the other people 
were often more experienced too because it's been a class, ongoing for a long time. It was really 
fun. It was fun, it was just that I was a little bit inept.” P10 has never worked with a personal 
trainer before. She didn’t participate in sports when she was younger because she didn’t consider 
herself to be coordinated.  

P10 interview 2: July 9, 2011 
Summary: In the week before the second interview, she set herself a goal to have more regular 
exercise. She feels like she has more energy after she exercises - and is also more flexible and 
less stiff. If she hasn't been physically active for a few days, she feels stiffer. Being active also 
gives her an emotional boost.  

Previously, she broke the same leg twice, and learned that when someone's balance is off, they 
can easily fall. She doesn't consider herself a competitive person, nor does she think of herself as 
athletic. Lack of time holds her back from being more physically active. Sometimes a lack of 
physical space or money have been factors that held her back from being more active. She sees 
being physically active as a long -term goal - it "keeps you more able to enjoy life." 

She likes coming to the drop-in and has attended every Saturday during the study. P10 says the 
group is fun, and also feels a commitment to attend because she agreed to participate in the 
study. She likes using the Wii system because she is able to do moves that she'd feel too 
embarrassed to do otherwise. Having fun while doing exercise is good because "you do more 
and notice it less." 

P10 interview 3: August 13, 2011 
Summary: Since the study began, P10 has managed to increase her moderate and vigorous 
aerobic activities. Her activity level now exceeds the Canadian Physical Activity guidelines, and 
she has maintained the increased level of activity up to the end of the study. She has increased 
the length of time she is able to stand on one leg, her speed in the aerobic endurance test, and 
her speed in rising from a seated position in a chair. While reflecting on how the Wii Fit games 
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made a difference to her activities, P10 noted that: "I really like the fact that you could see when 
you were out of balance...when you can actually visually see it, I think it's a big help." Visual cues 
from the games made her realize that she needed to put more weight on one side or the other, 
rather than just walking the way she always has. She reports that the main benefit from 
participating in the study has been to improve her balance. P10 noticed that in the Soccer 
Heading game, she didn't hit the ball when she thought she would - she thought maybe it was 
because she was short that she couldn't connect with the ball.  

Although she has a cell phone, she's on a pay-as-you-go plan, so she doesn't use it for mobile 
apps. She has never used a pedometer. P10 does set goals, but they are not rigid - for example, 
she tried to increase her activity level by twenty minutes in a week. She doesn't have a TV at 
home, so doesn't play any type of video game at the moment. She liked being part of a group in 
the study where everyone was working on a Wii console but at their own pace. She's noticed at 
her Aquafit class that she sometimes uses the opposite side as everyone else in the class, and 
likes the Wii Fit class because no one notices when she's getting her left and right mixed up. She 
had fun being in the study. 

Since she recently retired, P10 has free less time because she's busy with interesting activities:  
"In some ways, you get less, because you get involved in things that you really like and want to 
do. Now you can say "yes" to do them." When she goes out, she tries to incorporate an increased 
level of activity. Instead of walking at a moderate pace, she'll try to walk faster. She takes the 
stairs, and sometimes takes the stairs a few times just to push herself. She doesn't have a 
special strategy. She just makes an effort to be more active. She has been doing a series of 
exercises, and just tries to increase the number of repetitions. She plans to dance more in the fall 
and tries to see being active as fun. When she visits Nelson to see her son, she plans to ride a 
bicycle. There is a park near her home in Nelson that has outdoor exercise equipment. The park 
overlooks the water and is on the way to the mall where people walk indoors in the winter. There 
are a lot of hills in Nelson, so she will be able to walk to get her exercise. P10 plans to live to an 
old age and to be active and healthy.  

 
Name: P10  
Total time on this console: 5:20  
Height: 158 cm  
Date of birth: 1/28/1947  
Date BMI Weight kg. Fit Minutes Calories  
21-May 26.08 65.1    
28-May   9 28 Aerobic/Balance 
04-Jun 26.28 65.6 34 81 Balance/TrainPlus 
11-Jun   11 28 TrainPlus 
18-Jun   54 132 Balance/Aerobic 
25-Jun   11 27 TrainPlus 
02-Jul 25 62.4 20 48 TrainPlus 
09-Jul   19 75 Aerobic/Balance 
16-Jul   55 132 TrainPlus/Balance 
23-Jul   19 19 Balance/Aerobic 
30-Jul   34 74 Balance/TrainPlus 

06-Aug   36 96 Balance/Aerobic 
13-Aug 25.32 63.2 18 43 Balance/TrainPlus 

Table A67: P10. Data retrieved from Wii console at research site (number of visits) 
 



 

211 

Frequent play Times Recent play Days ago 
Penguin Slide 23 Perfect 10 20 
Perfect 10 23 Tightrope Walk 20 
Table Tilt 19 Table Tilt 20 
Soccer heading 19 Soccer heading 20 
Bubble Balance 17 Balance Bubble 20 
Bubble Balance Plus 17 Ski Jump 20 
Segway Circuit 16 Penguin Slide 20 
Ski Jump 13 Segway Circuit 27 
Tightrope Walk 12 Basic Run 27 
Ski Slalom 11  Ski Slalom 27 

Table A68: P10. Data retrieved from Wii console at research site (games 
frequency) 
 

 P10 (1) P10 (2) P10 (3) 
Chair stand (in 30 seconds) 13/30 + 50 15/30+15 17/30+13 
Standing balance (# sec on 1 leg) 6 30 23 
Wii Balance-Left 46.1 49.1 50.6 
Wii Balance-Right 53.9 50.9 49.4 
Age 64 64 64 
BMI 26.08 25 25.32 
Weight (kg)/ Height 158 cm   65.1 62.4 63.2 
Six minute walking (feet) 1584 1688 1785 

Table A69: P10. Interval testing conducted and recorded by research team 
 
P10 Test 1 Test 2 Test 3 
Exergames (1/3 aerobic)   30 30 
Casual walking  425 315 340 
Housework 70 45 85 
Stair climbing 25 40 25 
Yoga 60   
Dancing   30  
Gardening  30  
Gym/aerobic   75 100 
Swimming   30 120 
Walking fast    30 65 
Combined total 580 625 765 
Moderate to vigorous aerobic 
activity 25 215 320 
% Exergaming 0.00% 4.80% 3.92% 

Table A70: P10. Self-reported weekly minutes of physical activity, recorded by 
participant 
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P11 

P11 interview 1: February 11, 2011 
Summary: P11 is sixty-three and has recently retired from a stressful career. Currently, she is 
part of an online health program to help clients with diabetes manage their condition. The idea is 
to keep the health management issues conscious – she compares this with the idea of being 
conscious of her physical activity level by participating in the Wii Fitness study.  

P11 attends a weekly Qi Gong class, a water aerobics Aquafit class (her goal is to attend two to 
three times a week), does housework, climbs the hill to her house three times a week, and is 
trying to climb the stairs more. Her mental attitude slows her down and prevents her from using 
the stairs more frequently. Although she says she is lazy, one barrier may be poor balance on 
uneven surfaces – she prefers city walks to country ones. She gets breathless after climbing up a 
few flights of stairs, but admits that she doesn’t have to run, she could just take it easy going up. 
“Part of my thing is that I always think I have to do everything in a hurry.” Her reluctance to attend 
Aquafit was related to her actions leading up to and including the activity: she has to rush to get 
there, then rush through her routine, and she wants to cut down on the rushing. Others in the 
Aquafit group talk while exercising; P11 wants to work out and not socialize so much.  

When she was younger, she played field hockey and softball, but has never been very active in 
team sports. Part of the problem is that group sports lead to competitive situations. When 
competitive feelings start, P11 freezes, holds her breath, and performs more poorly. P11 came 
from a family that valued athleticism, but her brothers and one sister were the athletes. When she 
was growing up, her parents were too poor to buy her a bicycle, so she saved her small change 
and rented the neighbour’s bike. Because she was an overweight teenager, and larger than the 
other girls, she thought she’d do better in sports than she did and that was humiliating. 
“Eventually I opted out and became one of the girls who always had her period during PE.” 

P11 worked with a personal trainer prior to her hip replacement. One time, she paid for a 
personal trainer’s services for six months, but only attended once because the gym was very 
crowded and she felt uncomfortable in a mixed gender facility.  She attended the women-only 
sessions at Britannia years ago but found those to be too crowded for her as well. P11 met with a 
physiotherapist who specializes in Pilates; she advised P11 to do more bicycle work to strengthen 
her core muscles. P11 also does stretching exercises during the week at home. P11 reports that 
she has maintained a steady weight for the past fifteen or twenty years.  

P11 Interview 2: April 1, 2011 
Summary: By the time of the second interview, P11 noticed a change in the way that she 
approaches physical activity. Rather than rushing to all her exercise appointments, she has 
chosen to find ways to become more active as part of her daily routine. She is trying just do it 
without the pressure to do it. She is choosing to use the stairs and making small changes instead 
of rushing to become physically active.  

P11 would like to have a routine, where she does certain physical activities at the same time each 
day in the week. But when her routine is disrupted, she gets stressed out, and she’s trying to 
avoid that condition. She has considered getting her own Wii system: “If I had more space, I 
might actually consider having a console here. But the whole business of having to set it up to my 
TV, and all that kind of stuff, right now it’s not practical.” She tends to focus on the balance and 
aerobics activities on the Wii Fit Plus software. She says she needs to increase her aerobic 
activity and doing balance exercises are part of strengthening her core muscles. Margaret the 
trainer had noticed that P11 had some balance issues with the Wii’s aerobic step exercises. P11 
said she’d ask about other exercises to strengthen her core and help her balance so she’d be in 
better shape to play the Wii games. P11 likes to come to the Saturday morning drop-in at 9am so 
she’s got the game to herself for forty-five minutes.  
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P11 continues to attend Qi Gong classes – the instructor is clear and funny and makes the 
students who are of varying abilities feel welcome. The class is well organized and she feels 
strengthened by the routines. She doesn’t have to get on the floor and it calms her down. She 
appreciates others in the group, and they also keep her coming back every week to the class, 
which is held in a seniors’ housing complex. P11 tried yoga in the past, but because she was 
overweight and not very flexible, the instructor was not sure how to assist her. Since the study 
began, P11 has cut her use of the elevator by eighty percent, only using it when she is carrying 
something. She’s noticed a little difference in that her breathing is easier while climbing, but the 
biggest difference is increasing her leg strength. She used to avoid the big hill by her apartment, 
but now climbs up and down it frequently: “I’m trying to just realize that it’s not that bad a hill.” 

Rather than considering herself lazy, P11 is realizing that she can take it easy some days, and 
have a good workout on other days. She has begun to use Mindful Meditation techniques: “it is 
about respecting yourself, being good to yourself.” She has started to notice what makes her feel 
too stressed out, and realized that when she is under stress, she views everything much more 
critically. Regarding attending the Wii Fitness Saturday drop-in, she enjoys it, but realized that 
she feels competitive with some of the other participants. She doesn’t like it when someone who’s 
older than she has a better score. She wouldn’t mind if the lower score was discovered privately 
but feels stress to perform at a higher level with others in the room. P11 feels good about her 
performance when she can calm herself down and just enjoy playing the games. She realizes 
that if she can practice her breathing and body centering exercises while she walks to Britannia, 
she’ll be better prepared to just work out. P11 is working on learning to “just do it,” rather than 
stressing about it: “I don’t play a lot of games because I get too competitive. And then I get 
humiliated. Because as soon as I get competitive, I lose my competitive edge.”  

P11 thinks of herself as someone who is quick on her feet and not prone to tripping. She is able 
to recover her balance quickly. When she attends the Saturday morning Wii Fitness class, she 
walks fifteen minutes there and back, gets thirty-five to forty-five minutes of exercise on the Wii 
and also shops for groceries on the way home. She has fun at the drop-in and wants to deal with 
her competitiveness that makes her a sore loser. She wants to work on the enjoyment and 
pleasure aspects of the games. “And if you can optimize the use of a piece of equipment like that, 
you know that it’s got a lot of really good health benefits. That makes me feel good.” 

P11 interview 3: June 8, 2011 
Summary: Prior to this testing period, P11 had been out of town in Mexico on a holiday – she had 
strained her ankle. “I suspect that my hip replacement was caused by a very severe broken ankle 
that I had in my twenties.” All of the walking during her trip may have aggravated the old injury. 
Getting ready to leave, she cut down on her Aquafit activities and has not begun to attend again. 
For five weeks while she was in Mexico, she lived in a tree house and climbed one hundred and 
fifty steps up and down daily. During the holiday, she spent a lot of time walking; she attributes 
part of her endurance to working with Wii Fit during the preceding months. Just before she left, 
she felt like her time on the Wii was spent more efficiently. She’s trying to change her attitude in 
stressful situations: “I'm trying to find a new rhythm for my life.” She noticed that when she did Qi 
Gong in the morning during her holiday, she had a more successful day. When she is more 
physically active, P11 has better self-esteem, is more relaxed, feels fewer hunger sensations, and 
often sleeps better.  

P11 retired a little over a year ago. She’s starting to realize that she’s been a workaholic for the 
past twenty-five years. After being so focused on work, she’s try to adjust to a slower pace and 
that can be difficult at times. Although she doesn’t want to feel competitive with herself or others, 
she acknowledges that it can be fun at times. But when she gets competitive, she gets a sore 
stomach and is never satisfied with her performance. She doesn’t feel like she’s competing 
against herself at a younger age because she wasn’t any more athletic then than now. One of the 
areas she’s working on is her abdomen area – she has never had much control of those muscles 
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and is using breathing to gain control. She’s also trying to focus on all the parts of her body that 
are involved in walking, not just her legs.  

P11 is good at sticking to short-term goals, but long-term, she has difficulty sticking to her 
intentions because she gives up too easily. In terms of her weight, she realizes that “it does not 
take two weeks to get rid of forty years of overweight, and even if you do start to lose weight, you 
have the residue of it.” Although she has been active on many committees in the past and has 
organized numerous events, she wants to take a break from that because it is too stressful.  

P11 interview 4: August 30, 2011 
Summary: During P11’s fourth interview, the researcher discussed her fitness testing scores and 
noted that P11 reports moderate to vigorous aerobic activities in excess of the minimum 
Canadian physical activity guidelines. P11 enjoyed using the Wii Fit Plus games, and is thinking 
of purchasing a system to use during the winter months. She dislikes the game's verbal prompts 
during a game. For example, P11 realized the points in an aerobic step game when she was out 
of sync with the beat. Unfortunately, when the game gave her instructions to slow down while she 
was still playing, it threw her off even more than she already was. The extra prompt just made her 
nervous, and she concluded it had the opposite effect from its intention. She would prefer to learn 
hints for improvement after the game is over.  

P11 thinks that the Wii Balance Board could be wider. The surface area is fine for when she's 
balanced, but when she's not centred on the Board and needs to put her feet back in place, it is 
easy to misstep and trip on the Board. If she owned the game herself and used it more often, she 
predicts that she'd be bored within six months. P11 wishes that Nintendo would download new 
games for Wii Fit Plus, in the same way that computer operating systems make updates available 
to their customers. P11 doesn't mind general health suggestions from the game, and would use it 
to track her weight, especially if she had the privacy of a home system. She doesn't feel offended 
when the game says she is obese, as that is her reality. She knows that companies like Nintendo 
would like to introduce active games in school, but worries that schools have limited resources for 
physical activity programs already without bringing in new equipment. 

P11 says she is not an athletic person, although she grew up in an athletic family. She was not as 
well coordinated as her siblings. While P11 walks daily, she says, "I am not a fast walker. I've 
noticed that. No matter how fast I think I'm walking, people are always passing me." Her strategy 
to increase her walking is simple: "What I'm really trying to do is not take my car out of the garage 
during the day." She plans daily walks around destinations in her neighbourhood. When she was 
at her cottage this summer, she swam every day because the lake was at the edge of her 
property. When she attended the Wii Fit group at Britannia, she tended to arrive early and interact 
with the research team. When others started arriving, P11 was just leaving, and liked it that way. 
She has been attending Aquafit classes for fifteen years, and has started to attend Qi Gong 
classes regularly during the past year. Margaret the trainer for the study suggested that P11 try a 
deep water Aquafit class at the Jewish Community Centre. P11 is going to give it a try.  

P11 has a cell phone, but would not use it for mobile fitness applications because the text is hard 
to read. She prefers to use the iPad because the fonts are larger. Before she retired, she 
travelled a lot for work. For people who travel a lot, maintaining fitness is difficult because you 
don't want to get into a swimsuit in a strange pool every morning. She would prefer to carry a 
workout system, including a mat and mobile fitness device to manage measurements. She would 
not welcome being introduced to strangers (workout companions) by her mobile device. P11 does 
not play computer or puzzle games - she is not a gamer. 

 

Name: P11  
Total time on this console: 4:42   
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Height: 157 cm  
Date of birth: 11/21/1947  
Date BMI Weight kg. Minutes Calories Fitness Category 
19-Feb 43.9 108.2 28 124 Aerobic/Balance 
26-Feb   32 141 Aerobic/Balance 
19-Mar   38 196 Aerobic/TrainPlus 
02-Apr   50 277 Aerobic/TrainPlus 
09-Apr 43.37 106.9 14 76 Balance/Aerobic 
16-Apr   20 99 Aerobic/Balance 
11-Jun 40.41 99.6 30 122 TrainPlus/Aerobic 
25-Jun   9 48 Aerobic 
09-Jul   26 145 Aerobic 
23-Jul 40.57 100 35 185 Aerobic/Balance 

Table A71: P11. Data retrieved from Wii console at research site (number of visits) 
 

Frequent play Times Recent play Days ago 
Basic Step 24 Penguin Slide Over 1 month 
Tightrope Walk 14 Free Step “ 
Penguin Slide 11 Rhythm Boxing “ 
Obstacle Course 11 Basic Step “ 
Table Tilt 7 Advanced Step “ 
Rhythm boxing 6 Obstacle Course “ 
Bird's-Eye Bull's-Eye 5 Segway Circuit “ 
Hula Hoop 5 Tightrope Walk “ 
Advanced Step 3 Soccer Heading “ 
Segway Circuit 3  Lotus Focus “ 

Table A72: P11. Data retrieved from Wii console at research site (games 
frequency) 

 P11 P11 (2) P11 (3) P11 (4) 
Chair stand (in 30 seconds) 24 total 10/30+14 11/30+19 14/30+16 
Standing balance (#sec on 1 leg) 10 8 19 30 
Wii Balance-Left 39.7 45.9 50.7 54 
Wii Balance-Right 60.3 54.1 49.3 46 
Age 63 63 63 63 
BMI 43.9 43.37 40.41 40.57 
Weight (kg)/ Height 157 cm 108.2 106.9 99.6 100 
Six minute walking (feet) 1571 1488 1397 1240 

Table A73: P11. Interval testing conducted and recorded by research team 
 

P11 Test 1 Test 2 Test 3 Test 4 
Wii Fit Plus (33% aerobic) 30 35 45   
Casual walking 70 60 190 60 
Walking fast/hiking 95 85 125 30 
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Stair climbing 70 65 65 120 
Water aerobics/swimming 105   45 95 
Qi Gong & stretching 130 65 15  
Gardening  30   
Housework 75 80 95  
Combined total 575 420 580 305 
Moderate or vigorous aerobic 
activity 280 162 250 260 
% Exergames 5.22% 8.33% 7.76% 0.00% 

Table A74: P11. Self-reported weekly minutes of physical activity, recorded by 
participant 

P12 

P12 interview 1: March 5, 2011 
Summary: P12 is sixty-three years old and is retired. She admits that: “exercise has never really 
been a big part of my life at all. It’s only now that my body’s a wreck that I’ve started to look into 
it.” She had double knee replacement surgery. In addition to casual walking for shopping or other 
errands, she just began Nordic Walking with land-based ski poles. The system helps her to 
exercise her upper body as well as lower. She uses a mini-bicycle to keep her knees flexible. 
About a month previously, P12 used an exercise DVD to give structure to her efforts to exercise. 
Unfortunately, the type of workout was not appropriate for her and she was in pain for a while 
afterward. When she had her knee replacement, they told her the types of exercise that were 
appropriate, but she’s forgotten. She knows that jogging is not advised. She realizes now that 
building up slowly is a more appropriate way to become more physically fit. P12 hopes that the 
Wii Fit Plus system can help to improve her balance. 

After her knee surgery, she worked with a trainer at Britannia who helped her learn to use the 
gym equipment. Unfortunately, the ventilation was poor in the gym, and she got sick for a while 
after working out there. P12 doesn’t like to be in public when she exercises. After the knee 
surgery, she started doing exercises that the physiotherapist had taught her. About six months 
prior to the start of the study, she broke her wrist after losing her balance, and stopped doing any 
exercises at that time. Doing the exercises regularly really made a difference in the flexibility of 
her knees, and she intends to go back to doing those exercises daily. She would also like to 
exercise more so that she’ll become fitter and lose some weight.  

P12 attended the Saturday drop-in every week, usually practicing from twenty to thirty minutes. 
Although she comes to the Al Mattison Lounge (AML) on Thursdays to use the computer, she’s 
not sure if she’d want to drag all the equipment out to exercise then too. P12 prefers to exercise 
alone rather than with other people. She can’t find others who are interested in the same activities 
or who are available at the same times as she is. Doing Nordic Walking on her own schedule is 
easier, although she doesn’t mind being part of a group at the Wii Fitness drop-in on Saturdays.  

P12 interview 2: April 2, 2011 
Summary: After using the Wii Fit Plus games for a month, P12 has noticed a difference in her 
breathing patterns and balance. The balance exercises are not too strenuous for her knees, and 
her balance seems to be improving. She strained her knee a few days before the interview, and 
had not been doing her Nordic Walking since. She liked doing the Six Minute Walking Test and 
hoped it made up for missing her Nordic Walking on Friday. She is a little worried that allergies 
would prevent her from enjoying Nordic Walking, but will see what happens. She started out 
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doing five minutes of Nordic Walking, and has now built up to ten to fifteen minutes each time. 
She has learned to build up gradually: “I've been notorious in the past, every time I exercise, 
going full belt, and just wrecking myself, and then having to stop whatever I'm doing. So I've 
learned to just try and take it gradually.” When she started doing the Nordic Walking more, she 
dropped the mini-bike exercises. She likes to give her knees a break from the Monday 
Wednesday Friday Nordic Walking exertion. When she started doing Nordic Walking, she went 
around her local park twice. The previous week, she started walking on streets that were fairly 
level, with the intention of building up to more strenuous inclines in the future. 

P12 reports that doing the Wii Fit games has become easier as she has become more familiar 
with them. She likes doing the Yoga Deep Breathing to start, and plays the balance game with 
the Penguin, the game where you try to add up to ten, the Snowball Fight, and the Tilting Tables. 
She tried the Golf but strained her ankle and tried the Soccer Heading but it was hard for her.  
Overall, she is working on balance exercises the most frequently. Although she didn’t plan it that 
way, she has the same early morning schedule as P9, and they socialize when they attend the 
Saturday drop-in. P9 sometimes gives P12 extra challenges and encourages her to push her 
limits. As P12 says, “I like this individual aspect of the exercises but at the same time, have 
people around. We're all sort of visiting or watching how other people are doing and kind of 
laughing at, it's a fun thing.” P12 feels like she has a bit more energy than she used to since 
attending the class, but realizes she needs to organize her schedule better so she has more time 
for physical activity. She is also trying to eat better and more nutritionally – she thinks she is well 
informed, and it is a matter of making small changes in her eating habits, but knowing it and doing 
it are two separate things. 

As a result of attending the drop-in, P12 has a renewed interest in exercising because she feels 
better physically. Every morning, she has resumed stretches and isometric exercises to loosen up 
her joints. Margaret, fitness trainer for the study, has given her stretching exercises, and these 
are similar to the ones assigned by physiotherapists after her knee surgery. She believes that if 
she can find exercises that she enjoys, she will keep doing them over the long term. Coming to 
the drop-in weekly helps her to be more aware of maintaining daily exercise. P12 also loves 
walking around, being out in nature, and looking at things, and that helps support her intention to 
do Nordic Walking. She really enjoys the Wii Fit Plus: “I think it's a fabulous mechanism for 
getting some exercise in your life. Especially if you're not real active anyway…you're exercising 
without really even realizing you're exercising. That's the neat thing about it.” She has thought 
about getting a Wii but her TV is too old to handle the connections. 

P12 interview 3: June 4, 2011 
Summary: P12 is planning to come in to use the Wii Fit Plus on Thursday as well as on Saturday. 
The day before the testing, she realized she hadn’t done much walking, so she went out to 
increase her time for the week. In her second test of aerobic endurance, P12 was able to 
increase her time in the Six Minute Test. She is also planning to do more swimming and Nordic 
Walking in the warmer weather. When it is raining in the winter, she doesn’t like to go outside as 
much. Sharon, the substitute physical trainer, helped her to find an aerobic activity on the Wii that 
matched her abilities – the ten-minute step routine. She continues to play the penguin balancing 
game and the game where movement lights up mushrooms that total ten.  

P12 realizes that she needs to learn how to correct her balance once she feels unstable on her 
feet. Even though she is learning to like it more, she still doesn’t like exercise very much. If she 
remembers that doing exercise makes her feel better, she is more inclined to do it again. P12 
does like coming back to the Saturday morning drop-in because it is fun, she likes seeing 
everyone and she made a commitment to attend the drop-in sessions. Rather than setting goals 
around increasing her physical activity level, she prefers to think of having a commitment to 
movement. If she doesn’t have immediate results, she is discouraged from setting goals. When 
she encounters obstacles to achieving her goals, she needs to be firmer in her commitment. 
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Instead of setting a goal to lose weight, she is thinking about trying to eat in a healthier way. 
While she is aware of improving her score on the Wii Fit Plus games, she doesn’t put a lot of 
effort into improving her score from week to week. She has never been very driven by 
competition to do better than others. She doesn’t like the feeling of pressure associated with 
competition. 

P12 interview 4: August 20, 2011 
Summary: P12 read through the summaries of her first three interviews, and approved them. 
According to her self-reported activities, she increased her Nordic walking from ten minutes at a 
time at the beginning of the study to forty minutes per session. P12 likes to do the Nordic walking 
three times a week, and thought her route would take thirty minutes. It actually took forty minutes, 
and she has really been enjoying the activity. She met a group of three Nordic walkers who go 
from a SkyTrain station to their jobs downtown every day. They built up their endurance 
sufficiently to participate in the Sun Run and encouraged P12 to do the same. She has been 
encountering more people who have the walking poles, and thinks it is becoming more popular as 
a fitness program.  

Recently, P12 had left the grocery store, and was distracted and not paying attention to her 
balance. The year before, she had stepped off a curb and broke her wrist. She found herself in 
the same situation, about to fall, when her body self-corrected. Only three days before, she had 
been practicing the Tightrope Walk in Wii Fit Plus, and was trying to improve her balance and 
score. She used the same movement as she performed in the game to avoid falling off the curb. 
Her body seemed to make the correction automatically, without conscious thought. "I was thrilled, 
so pleased, because I had saved myself from falling and maybe breaking my wrist again. It just 
showed to me how effective or what a difference it makes doing these games."  

When playing the Wii Fit, P12 has tried a variety of games, but tends to play the ones she likes 
the most: the balance games and the ten minute stepping activity. She doesn't use a cell phone, 
but has used a pedometer. Her doctor gave her the pedometer, and she realized that her forty 
minutes of Nordic walking equals twenty-nine hundred to three thousand steps. The pedometer is 
a good tool for learning how active she is and how she could improve her activity levels. She has 
become more active in the past six months because she has become more aware of how 
beneficial it is to her overall health. When she is not active, her knees stiffen up and she doesn't 
feel well at all. So she definitely plans to stay active for life. When she doesn't feel up to going 
out, she stays home and rests. But P12 tries to be out and active at least thirty minutes per day. 
Prior to being in the study, she had never tracked her physical activity levels.  

As a result of being in the study, P12 has learn how important it is to be active every day, and 
how much easier to is to be active when the physical activity is fun. She enjoyed the social 
aspects of the study, and stated that even if she didn't know anyone at the beginning, she would 
have gotten to know them over time. She was able to learn about new games on the Wii Fit Plus 
by watching others play. When study participants were waiting for their turn, they offered 
encouragement to each other. Commitment plays a role as well:  "If you don't have commitment, 
you might as well forget it." When the study is over, P12 realizes that it is up to her to come to the 
AML to use the Wii Fit Plus game. She appreciates that one console at the site will remain when 
the study is over.  

Name: P12  
Total time on this console: 4:27  
Height: 176 cm  
Date of birth: 2/8/1948  
Date BMI Weight kg. Fit Minutes Calories  

16-Apr 38.22 118.4 14 49 Balance/Yoga 
23-Apr   9 56 Aerobic/Yoga 
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30-Apr   25 82 Balance/TrainPlus 
21-May   15 65 Balance/TrainPlus 
04-Jun 38.58 119.5 13 78 Aerobic/Balance 
09-Jun   8 52 TrainPlus/Balance 
11-Jun   4 25 TrainPlus/Balance 
18-Jun   14 117 Aerobic/Balance 
25-Jun   23 112 Aerobic/Balance 
02-Jul   13 88 Aerobic/TrainPlus 
09-Jul   15 94 Aerobic/TrainPlus 
14-Jul   15 92 Aerobic/TrainPlus 
16-Jul   10 42 Balance/TrainPlus 
23-Jul   23 129 Aerobic/Balance 
30-Jul   21 112 Aerobic/Balance 

06-Aug   16 96 Aerobic/Balance 
13-Aug   13 88 Aerobic/TrainPlus 
20-Aug 37.8 117.1 6 32 TrainPlus/Balance 

17-Sept   10 65 Aerobic 
Table A75: P12. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times Recent play Days ago 
Tightrope Walk 24 Free Step 1 month 
Rhythm Parade 14 Tightrope Walk “ 
Deep Breathing 12 Rhythm Parade “ 
Perfect 10 12 Deep Breathing “ 
Free Step 10 Perfect 10 “ 
Penguin Slide 9 Table Tilt “ 
Table Tilt 5 Penguin Slide “ 
Balance Bubble 5 Balance Bubble “ 
Lotus Focus 2 Lotus Focus “ 
Bird's-Eye Bull's-Eye 2  Free Run “ 

Table A76: P12. Data retrieved from Wii console at research site (games 
frequency) 
 

 P12 P12 (2) P12 (3) P12 (4) 
Chair stand (in 30 seconds) 7 7/30  3/30 8/30 
Standing balance (# sec on 1 leg) 13 10 7 0 
Wii Balance-Left 52.6 54.5 53.7 53.9 
Wii Balance-Right 47.4 45.5 46.3 46.1 
Age 63 63 63 63 
BMI 39.92 38.22 38.58 37.8 
Weight (kg)/ Height 176 cm 118 118.4 119.5 117.1 
Six minute walking (feet) 1229 1616 1249 1240 

Table A77: P12. Interval testing conducted and recorded by research team 
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P12 Test 1 Test 2 Test 3 Test 4 
Exergames (33% aerobic)  20 30 30 
Walking fast 35 135 80 70 
Casual walking 280 140 180 350 
Mini Bike 11 40   0 
Nordic Walking 5   15 120 
Housework  30  150 
Combined total 331 365 305 720 
Moderate to vigorous aerobic 
activity 51 182 105 200 
% Exergames 0.00% 5.48% 9.84% 4.17% 

Table A78: P12. Self-reported weekly minutes of physical activity, recorded by 
participant 

P13 

P13 interview 1: September 24, 2011 
Summary: P13 (age 61) is active about two hours a day, including walking a dog in the morning 
and evening. In the summer, she mows the lawn. Because her bedroom is on the third floor, she 
climbs numerous stairs daily. P13 really likes to walk quickly and enjoyed doing the Six Minute 
Walking Test at a rapid pace. Usually she walks more quickly than others around her and they 
can get annoyed. Her sister lives out of town, but when they get together, they walk quickly. P13 
has never worked with a personal trainer. P13 is not currently involved in organized sports, 
although she played basketball when she was younger.  

P13 uses a Blackberry phone but "I don't know a thing about apps!" and so has never used a 
mobile fitness application. She joined Facebook because that's where she can view pictures of 
her grandchildren. Other than that, she doesn't use it very often. Before her partner P19's hip 
surgery, they worked out daily for eight months to a video called Hip Hop Abs. They took the time 
to schedule in the workouts - they probably wouldn't have happened as frequently otherwise. 
"Sometimes we'd get up early because we couldn't do it at night." 

Recently, P13 was diagnosed with osteoporosis. At first, she tried medication, but didn't like 
taking it. Instead, she is working to actively build upper body strength. When she travels for 
business, P13 likes to continue to walk and use the stairs to maintain her activity levels. 

P13 interview 2: November 5, 2011 
Summary: Every morning, P13 does fifteen to twenty minutes of stretches and exercises before 
having a blender drink and walking the dogs. Since the first interview in the study, her daughter 
broke her ankle while hiking. She and her son have been staying with P13 and P19 and that has 
changed everyone's schedule. P13 currently uses the Wii once or twice a week, but anticipates 
using the system more once their routine returns to normal. She usually does a mix of aerobic 
and balance exercises on the Wii Fit Plus. She tends to play Wii games she is already familiar 
with, like running, advanced step, tightrope, snowball fight, hula hoop, and some that are a little 
harder for her, like bubble balance and the obstacle course.  

P13 liked having the Wii set up in the living room - friends came over and they all set up an 
avatar. She could run in, take her turn, then run back into the kitchen and do other things. They 
had some friendly competition happening between those who were playing. When their grandson 
moved in, either P13 or P19 would help him get ready for school while the other walked the dogs. 
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P13 realized that if they both got up thirty minutes earlier, they could still walk the dogs together 
and then get the grandson ready for school.  

After she had her osteoporosis diagnosis, P13 was worried about being active. Then she realized 
that she'd carry on doing the same activities she had been. She doesn't feel stiff, and wants to 
keep her level of physical activity up so she remains flexible. After her diagnosis, the biggest 
change is that she added push-ups and weight lifting exercises to her morning routine. P19 also 
mentioned that when they were using the Hip Hop video to exercise, P13 increased her upper 
body strength even without using weights. P13 doesn't usually use goal setting as a strategy, 
although she had decided to walk the dog every morning, and found a way to maintain that 
practice. When she decides on a goal, she generally sticks to it. She has tried Wii games that 
made her work harder, but hasn't tried ones that seemed like a huge amount of work. Although 
she hasn't asked Margaret or Sharon for extra exercises or advice, she did pick up the handouts 
about how to get the most out of your workout while trying to improve your core strength. 

P13 has noticed that using the Wii system brings out some friendly competition. Generally, she is 
more competitive with herself, and tries to improve her own performance, rather than trying to do 
better than others. Although P19 is more competitive, they basically encourage and support each 
other, rather than trying to compete in a destructive manner. 

P13 interview 3: December 17, 2011 
Summary: P13 has been using the Wii Fit Plus games a couple of times during the week, not as 
frequently as P19, but more often than P2, the other members of her group and household. She 
is more active than the recommended minimum Canadian guideline of one hundred and fifty 
minutes per week, usually doing two hundred minutes of moderate to vigorous aerobic activity. 
She also does stretching and strengthening exercises each morning before going out to walk the 
dogs. Instead of using the Wii console as much, she added some of the yoga and strengthening 
exercises from Wii Fit Plus to her morning routine. She has already adopted a varied pace during 
her two daily dog walks, alternating walking with running. Having a dog is part of her strategy for 
staying fit for life. 

One thing that puzzles P13 is how the tests are presented in Wii Fit Plus (the cognitive and 
physical tests that determine the Wii Age.) She and P19 wondered if the lack of instruction was 
part of the test, that is, is it a cognitive test to see if you can figure out what is being tested without 
adequate guidelines?  

P13 has a cell phone but has never used mobile fitness applications. She recently bought an 
iPad2 so she could read more easily while traveling. P13 uses a pedometer to track her daily step 
count, and she is usually over ten thousand. If they take the dogs for a longer walk, she can go as 
high as fifteen thousand daily steps. But she tends to lose her pedometer off the waistband of her 
track pants, so she doesn't wear it often to avoid losing another one. She mentioned that she 
likes to work right through lunch without getting up from her desk, but is aware that having regular 
breaks from sitting are important in maintaining health.  

Initially, having her household group who used the Wii Fit Plus at home was helpful. They learned 
about new games by watching the other play. As time went on, they used the Wii console 
according to their own schedules. P13 does feel committed to her two daily dog walks, and 
morning stretches. She started stretching when P19 was doing physiotherapy exercises before 
her hip replacement, as it seemed like a good idea to do them as well.  

P13's niece is a marathon runner, and advises others in the family about running. Although P13 is 
not a runner, she likes her niece's suggestion to change exercise every day of the week to keep it 
fresh and challenging. As a result of being in the study, P13 has learned more about improving 
her balance. She is not sure if it is from playing the games or thinking more about it, but she had 
previously noticed that her balance was not as strong as it used to be. Since using the Wii Fit 
Plus, her balance, especially left to right, has improved. She's not losing her balance as often. A 
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physiotherapist has also been working on her knees and suggesting strengthening methods 
during the time of the study. 

P13 hates role-playing and does not usually play video games. She prefers to work on crossword 
puzzles or Sudoku from the newspaper. She really enjoys logic puzzles and did them when her 
daughter was in high school, as she prefers to solve them with someone else. She joined the 
study with two family members because she had heard about the Wii and likes to learn about new 
ways of being physically fit. Sometimes other commitments in her life work against her desire to 
be active, as she has limited time during the day. On the other hand, deciding that fitness is part 
of a balanced life is crucial: "If you don't think it's as important as everything else, you won't do it 
because it's easy to not have time." P13 noticed that doing her morning stretches first thing made 
it easier to walk the dog because she was already warmed up. 

 

Name: P13  
Total time on this console: 0:06   
Height:  162 cm   
Date of birth: 12/29/1949   
Date BMI Weight kg. Fit Minutes Calories   
24-Sep 19.76 55.1 6 18 Aerobics 
05-Nov 19.79 55.2       
17-Dec 20.29 56.6       

Table A79: P13. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times   Recently Days ago 
Basic Step 2   Basic Step +1 month 

Table A80: P13. Data retrieved from Wii console at research site (games 
frequency) 
 
Name: P13  
Total time on this console: 3:58   
Height:  165 cm   
Date of birth: 12/29/1949   
Date BMI Weight kg. Fit Minutes Calories   
24-Sep 18.93 52.8 7 17 Aerobic/Balance 
30-Sep 20.24 55.1 22 48 TrainPlus/Aerobic 
01-Oct     34 93 Aerobic/TrainPlus 
03-Oct     20 61 Aerobic/Balance 
06-Oct     11 32 Aerobic/Balance 
23-Oct 20.75 56.5 38 116 Aerobic/TrainPlus 
29-Oct     22 61 TrainPlus/Aerobic 
03-Nov     5 17 Aerobic 
03-Dec     16 51 Aerobic/TrainPlus 
04-Dec 20.2 55 20 45 TrainPlus/Aerobic 
11-Dec 19.47 53 24 55 Yoga/Aerobic 
16-Dec 19.72 53.7 19 46 Aerobic/Yoga 

Table A81: P13. Data retrieved from Wii console at home site (number of visits) 
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Frequent play Times   Recently Days ago 
Snowball Fight 22   Advanced Step +1 day 
Hula Hoop 13   Chair “ 
Advanced Step 12   Half-Moon “ 
Bubble Balance 12   Table Tilt “ 
Basic Run 6   Snowball Fight “ 
Tightrope Walk 5   Single-Leg Twist +6 days 
Chair 4   Lunge “ 
Bubble Balance 
Plus 4   Balance Bubble  “ 
Table Tilt 3   Standing Knee “ 

Table A82: P13. Data retrieved from Wii console at home site (games frequency) 
 
Chair stand (in 30 seconds) 15/30s 18/30+12 25/30+5 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 49.8 46.8 47.9 
Wii Balance-Right 50.2 53.2 52.1 
Age 61 61 61 
BMI 19.76 19.79 20.29 
Weight (kg)/ Height 162 cm 55.1 55.2 56.6 
Six minute walking (feet) 1994 1984 2053 

Table A83: P13. Interval testing conducted and recorded by research team 
 
  Test 1 Test 2 Test 3 
Wii Fit Plus (33% aerobic) 60 55 40 
Casual walking 220 210 350 
Stair climbing 80 105 75 
Walking fast/Jogging 110 110 110 
Housework   40 25 
Gardening   20 20 
Stretches   105   
Gym/Aerobics     85 
Combined total 470 645 705 
Moderate to vigorous aerobic 
activity 210 233 283 
% Exergames 12.77% 8.53% 5.67% 

Table A84: P13. Self-reported weekly minutes of physical activity, recorded by 
participant 

P14 

P14 interview 1: September 17, 2011 
Summary: At the present time, P14 is physically active at least three times per week in a variety 
of aerobic activities: a ten kilometre walk, ball hockey, and indoor soccer. She prefers to be active 
with others. She played teams sports when she was younger and continues to enjoy playing with 
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a group. She prefers to walk with others: "I like walking with someone, but they have to walk at 
my pace." Right now, she walks with her thirty-six year old daughter, who offers a lot of 
encouragement and is quite engaged with fitness. P14 has worked with a personal trainer in the 
past, and would have continued if she had been able to afford it. She learned many exercises but 
the biggest lesson she learned from the personal trainer was the importance of developing core 
strength. She also learned about the importance of breathing while exercising. Prior to having 
lung cancer, she didn't pay as much attention to her breathing, and had a tendency to hold her 
breath while doing exercise. 

The teams that P14 is involved with play recreational rather than organized sports. Playing 
recreational sports means that you are not assigned to a specific team or league, and the object 
of the game is to play, not to win. P14 plays ball hockey in a co-ed group. The men are 
encouraged to play in a manner that includes everyone. Recreational sports allow her to go at her 
own pace, and to sit down when she wants to. P14 is aware of the potential for sports injuries as 
she grows older, and selects sports where she perceived there to be less danger, especially less 
stress on her knees.  "You develop an understanding that you'll heal. You just have a different 
approach to injury. You also feel that you know a little bit more about how to look after yourself. 
You know how to fall, for example." She’s noticed that she doesn't heal as quickly as she did a 
decade ago.  

P14 derives a great deal of joy from participating in group sports and she thinks she'll be able to 
keep it up for at least another five years. She is aware of local women in their seventies who still 
play basketball. 

P14 joined Facebook about two and a half months ago. She had no idea how useful it could be, 
and she responds to Facebook messages about twice a week. She thought it might be useful to 
her in her work, and that's why she joined. She has never used a Wii console before. She 
mentioned that she has spatial issues, so finds it hard to follow along with movements in aerobic 
or tai chi classes. The situation makes her feel a little intimidated, but is looking forward to trying 
Wii Fit Plus.  

P14 interview 2: November 5, 2011 
Summary: P14 says that occasionally, she'll wake up and feel like she has to go for a ride without 
thinking too much about it. During the week of activity she reported on, she went for a bike ride 
that lasted almost two hours. Her body tells her to get up, get dressed and go. She's not in great 
shape, so the first part of the ride is demanding. Doubt sets in about five minutes into the ride and 
she wonders why she is doing this. She goes over the first bridge with real intention, as it is like 
going up a steep hill. She is determined not to get off the bike and walk up the incline. Once she 
is over the bridge, she feels full of confidence, and the trip is fairly smooth. When she reaches a 
popular biking seawall, other riders tend to pass her. She doesn't like that because she is 
competitive. Then she has to decide whether to stop for a coffee, but is usually satisfied with a 
drink of water before continuing on the route. The trip is a small intense and uplifting experience. 
"After that, I walk around like a peacock for the rest of the day." 

P14 noticed that the balance work she's done on Saturday mornings on the Wii Fit Plus helped 
on the bike ride. In one section of the route, she rides along a narrow sidewalk with street poles 
embedded in the concrete. On her most recent trip, she felt more confident of her ability to 
navigate around the poles. She liked the idea of applying her new knowledge to that situation. 
P14 has attended to drop in almost every Saturday and likes to play the Wii Fit Plus games, 
finding them "fun and enjoyable and informative." She starts with a ten minute run, and then plays 
balance games. Her balance is not as good as she thought it was, and she's been working on 
that. She's always been good at catching balls, but finds that the way Wii combines hand-eye 
coordination with balance to be challenging. As P14 mentioned in the previous interview, she also 
has problems mirroring movements, so that might be part of the challenge.  
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P14 likes the overall positive feelings she gets from being active - emotionally, mentally and 
physically. When she takes part in team sports, she likes it when others compliment her and say 
she's doing a good job. She likes these social interactions, and likes observing people to figure 
out why they act the ways they do. When she was younger, fitness activities were a huge part of 
her life, but as she has aged, she has to motivate herself to get out and be active. Although she is 
sometimes quite disciplined in some situations, in others like trying to change a habit, she thinks 
she has poor self-discipline. She has tried goal setting in the past with good results, but she is 
usually only able to stick to her intentions for about six months and then forgets about them. She 
thinks of herself as a "highly scattered episodic kind of person" who has great enthusiasm at the 
beginning but loses enthusiasm in the long term. She hasn't thought about using the Wii system 
to push herself, and hasn't made it in during the week for extra time on the system.  

Competition has always played a part in P14's approach to team sports. She has always wanted 
to do better than the time before, and better than others around her. Now that she is older, and 
that is no longer possible, she has had to shift the way that she finds pleasure in team sports. 
She's always been serious about competition, but over the years, has transformed her 
competitive urges into being a good sport. She doesn't criticize the other players, and is generally 
encouraging to those who play team sports with her. 

P14 interview 3: December 10, 2011 
Summary: P14 reviewed a summary of the previous interview and then discussed the fitness 
testing results. She wondered if there was a relationship between the relative right to left balance 
and a weaker or stronger side of the body. She has been playing indoor hockey twice weekly for 
six or seven weeks. She has noticed that she is more engaged and active during the games on 
Mondays than on Wednesdays. In the new schedule, the twice weekly sessions have been 
shifted to two sessions on the same night. It is a situation that frustrates her because she prefers 
the current schedule. "I've found something I really like doing. It's spaced at an interval that's 
pretty good for me. I've managed to develop some nice connections with people through that 
time. But now, because they've changed it so that it occurs both sessions on the same night, I'm 
going to lose fifty percent of that exercise."  

P14 has noticed that she's been feeling stiffer throughout her whole body in the last few days, 
although she does have a small cold. She likes playing the Wii Fit Plus games and is not sure 
how she'd improve the system. She has a cell phone but has never used fitness applications. She 
doesn't play video games or games on the computer. She has used a good quality pedometer, 
and found that it was accurate in determining when she was walking slowly and quickly, and 
when she was getting a better workout during ball hockey games. Based on the results of her 
pedometer, P14 switched from women's ball hockey to the coed league because she got a more 
vigorous workout. Although lack of motivation can sometimes hold her back, P14 is usually able 
to just get up and go out to her scheduled ball hockey sessions. Her daughter has noticed that 
the parents of her peers are getting sick, and she lectures P14 about staying active and eating 
well. P14 plans to stay fit for life, and joked that one of her strategies is to keep her daughter 
around for encouragement. She also checks the community centre activity guide, and tries new 
forms of activity as they become available.  

For P14, having scheduled physical activities seemed crucial to staying fit. Instead of setting 
goals, she prefers to have a routine of scheduled activities. She has joined hiking classes in the 
past to explore new areas with a group. She also dances while listening to her iPod once or twice 
a week and really enjoys that activity. In the past, she has weighed as much as 170 pounds, but 
tries to keep her weight below 160 (72.5 kg.).  

P14 has learned more about how to assess her own balance by using the Wii Fit Plus system. 
She had an experience a few years ago - she stepped onto a log during a hike and lost her 
balance. If someone would not have been there to help her stabilize, she might have fallen 
backwards. By training with the balance games, P14 feels like she's got a better sense of her 
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ability to balance. Although she has felt intimidated by computer systems in the past, she found 
the support of the researcher and fitness trainers was sufficient to enable her to learn to use the 
Wii console and games. P14 liked it when there were other participants at the site in the same 
time slot as her - she liked the feeling of camaraderie. 

Name: P14  
Total time on this console: 4:33  
Height: 169 cm  
Date of birth: 3/26/1951  
Date BMI Weight kg. Fit Minutes Calories  
17-Sep 24.65 70.4 5 22 Aerobic/Strength 
24-Sep   26 87 Balance/TrainPlus 

8-Oct   41 164 Balance/Aerobic 
15-Oct   31 112 Balance/Aerobic 
22-Oct   37 139 Balance/Aerobic 
12-Nov 24.05 68.7 45 120 TrainPlus/Balance 
26-Nov   15 55 Balance/Aerobic 

3-Dec 24.09 68.8 49 168 Balance/TrainPlus 
10-Dec 24.44 69.8 4 16 Balance 
17-Dec   21 96 Balance/Aerobics 
Table A85: P14. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times Recently Days ago 
Soccer Heading 58 Penguin Slide Today 
Penguin Slide 29  Soccer Heading Today 
Balance Bubble 8  Free Run Today 
Obstacle Course 7  Obstacle Course +14 days 
Ski Slalom 7  Skateboard Arena “ 
Table Tilt Plus 6  Island Cycling “ 
Basic Run 5  Basic Run “ 
Ski Jump 5  Table Tilt Plus + 1 month 
Perfect 10 5  Bird’s-Eye Bull’s-Eye “ 
Bird’s-Eye Bull’s-Eye 4  Big Top Juggling “ 

Table A86: P14. Data retrieved from Wii console at research site (games 
frequency) 
 P14 P14 (2) P14 (3) 
Chair stand (in 30 seconds) 11/30+19 12/30 11/30+19 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 48.2 47.1 48.2 
Wii Balance-Right 51.8 52.9 51.8 
Age 60 60 60 
BMI 24.65 24.05 24.44 
Weight (kg)/ Height 169 cm 70.4 68.7 69.8 
Six minute walking (feet) 2076 1883 1785 

Table A87: P14. Interval testing conducted and recorded by research team 
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 P14 Test 1 Test 2 Test 3 
Housework 90     
Walking casual 60     
Walking fast 60   40 
Hockey 90 65 120 
Wii Fit Plus (33% aerobic)   40 30 
Bicycling/Dancing   105 30 
Soccer   70   
Combined total 300 280 220 
Moderate to vigorous aerobic activity 150 253 200 
% Exergames 0.00 14.29 13.64 

Table A88: P14. Self-reported weekly minutes of physical activity, recorded by 
participant 

P15 

P15 interview 1: May 28, 2011 
Summary: P15 is fifty-eight, works full-time, and volunteers in the community. Six months ago, 
she moved to a basement suite. She misses the extra workout that climbing the stairs gave to her 
in her previous residence. P15 has a set of free weights at home but doesn’t use them. Her new 
place has low ceilings, and this has prevented her from continuing her weightlifting program.  

In addition to walking her dog, she walks to and from work five days per week. At the beginning of 
the study, she was also working in the garden. Many years before, she attended aerobic classes 
three times per week, and as a result, lost sixty pounds in a year. At the first aerobic lesson, she 
injured her knee; her tendons reacted to the sudden increase in movement and froze. To recover, 
she had to gradually increase her exercise level from zero impact to movements that were 
progressively higher impact.   

P15 has never played videogames of any kind. She was not involved in organized sports growing 
up – her brother was the athletic one while she was more artistic. Once she makes up her mind to 
do something, she can be incredibly focused. Although she has a friend who relied on a personal 
trainer until she was sixty, P15 has never consulted with a trainer. P15 intends to buy a new pair 
of runners to use for her physical activities. She has a dream of being part of the Sun Run but 
states that for her it might be closer to a “Sun Dawdle.” 

P15 interview 2: July 16, 2011 
Summary: P15 noticed that she does some of the Wii exercises (the Yoga movements) at home 
without prompting from the game. She has lost about one kilogram since the start of the study as 
a side effect of her increased focus on physical activity. At the start of the mid-point interview, the 
researcher gave P15 a copy of the Canadian Physical Activity Guidelines, which suggest one 
hundred and fifty minutes per week of moderate to vigorous aerobic activity. Based on her self 
reported minutes of activity and verbal confirmation, she already exceeds the minimum 
guidelines. Her routine includes walking everywhere to shop and to work, and walking her dog.  

P15 recently started acupuncture treatment for her knees and has noticed that when she climbs 
the stairs, her leg muscles are doing more work, instead of placing so much pressure on her 
knees. Her current physical activity strategy is to "Go slow and steady, so that I can peak when I 
hit sixty." When she was fifty, she was out of shape, drove everywhere, and weighed over three 
hundred pounds - she expects to be in great shape by the time she's sixty. She was in good 
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physical condition when she attended aerobic classes several times weekly. When her employer 
stopped sponsoring it, she quit the class.  

P15 mentioned that her sense of balance is poor, so she falls off her bike when she takes it out of 
storage every season. Of the Wii games, she likes bicycling on the Island, the balancing penguin 
game, and the balancing bubble game. Her score on the games has been increasing as she 
learned to play them better. P15 likes this form of physical activity:  "I like it if it's fun. More you 
do, the better you feel. And the better you feel, the more you do." She keeps coming back every 
Saturday because she can see herself making progress. Every week, she likes to improve her 
score on the Wii, and this helps her to push herself a little bit more. She feels annoyed when she 
can't improve her score - even a one point increase is enough.  She does compete with herself 
when she's playing the Wii games. 

P15 doesn't usually set goals, but when she does, she tends to stick to them. She sets realistic 
goals consisting of small manageable steps. When she has decided to do something, she 
verbalizes it to others. She quit smoking that way. She reduced her portion sizes at lunch in small 
steps. She takes her lunch to work with her every day. Gradually, she decreased the size of the 
container so that she didn't really notice that she had reduced her portion size.  

P15 interview 3: August 27, 2011 
Summary: P15 was trying to form a group for the study with two friends. The researcher was 
willing to allow her to participate for six months instead of three if she formed a group with two 
friends. However, she was only able to convince one friend to join the study, and so the idea was 
dropped. She wanted to organize a group  "because I don't want to stop doing this. I love it! It's 
cool! It's addictive!"  

P15 does not use a cell phone, and has never used mobile fitness applications. At one time, she 
tried a pedometer but discontinued her use. It gave her information she didn't wanted to hear – 
that she was walking less than she thought she was - and so she stopped using it. Because of 
her schedule after work (meetings and a music class), P15 doesn't have time to take on 
additional physical activities. She walks a lot, exceeding the Canadian Physical Activity guidelines 
for moderate to vigorous aerobic activity. She is committed to physical activity, stating that if you 
don't commit, you won't increase your levels.  

P15 is committed to physical activity, and noted that she just spent two hundred dollars getting a 
new wheel for her bicycle. She is also learning to play the stand up bass and hopes this activity 
will keep her hands fit and active. She states that learning a new musical instrument is also good 
for her brain, and provides a new challenge. Her strategies to stay physically active include: not 
sitting for more than two hours in the evening, not watching television before 5 pm, and not 
having cable television. She has been thinking about what might happen when her eleven-year-
old dog passes. She might get another dog, but also realizes that she would have time to 
undertake other activities like swimming in the mornings. Recently she took a week off work and 
put in a garden. She had one soft goal daily, and worked for a minimum of six hours each day in 
her garden. When she rakes leaves, she also does her core muscle exercises simultaneously.  

As a result of participating in the study, P15 has learned that she has a poor sense of balance. At 
the beginning of the study, she had acupuncture treatments for her knees. When her knee pain 
was less, she realized that she needed to strengthen the muscles at the back of her thighs. She 
explained that the reason she had so much time for housework in her recent physical activity 
chart was because she was rearranging her furniture so she could do more floor exercises.  

P15 plays some visual puzzle games on the computer, like mah jong. She learned that not all 
video games are about killing people; some games are useful for fitness. She wonders about 
those ads for Wii Fit - the people have giant living rooms and are slender. She's noticed that 
people who jog are slender as well, and remembered when she was younger and jogged. Her 
clothing size was sixteen and she was able to run eight laps around the track. She'd like to work 
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toward participating in the Sun Run, and states that if she gets back down to size eighteen, she 
will think about jogging again. 

Name: P15  
Total time on this console: 3:55   
Height: 177 cm  
Date of birth: 2/19/1953  
Date BMI Weight kg. Fit Minutes Calories  
28-May 37.31 116.9 8 32 Balance/TrainPlus 
04-Jun   14 57 Strength/Aerobic 
11-Jun 37.54 117.6 5 7 Balance 
18-Jun   19 61 Balance/TrainPlus 
25-Jun   27 73 TrainPlus/Yoga 
02-Jul   21 74 Balance/TrainPlus 
16-Jul 37.09 116.2 9 33 Balance/TrainPlus 
30-Jul   30 120 Balance/TrainPlus 

06-Aug   23 77 Balance/TrainPlus 
13-Aug   45 170 Balance/TrainPlus 
20-Aug   24 99 Balance/TrainPlus 
27-Aug 36.83 115.4 10 35 Balance/TrainPlus 

Table A89: P15. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times Recently Days ago 
Balance Bubble 37 Bird's-Eye Bull's Eye 14 
Ski Slalom 28 Penguin Slide 14 
Penguin Slide 27 Ski Slalom 14 
Balance Bubble Plus 27 Perfect 10 21 
Perfect 10 20 Soccer Heading 21 
Ski Jump 16 Balance Bubble 21 
Bird's-Eye Bull's Eye 14 Snowboard Slalom 28 
Soccer Heading 5 Ski Jump 28 
Snowboard Slalom 5 Balance Bubble Plus Over a month 
Deep Breathing 5  Lotus Focus Over a month 

Table A90: P15. Data retrieved from Wii console at research site (games 
frequency) 
 
 P15 (1) P15 (2) P15 (3) 
Chair stand (in 30 seconds) 9/30+4 9/30+11 7/30+10 
Standing balance (# sec on 1 leg) 6 21 4 
Wii Balance-Left 48.9 57.4 49.4 
Wii Balance-Right 51.1 42.6 50.6 
Age 58 58 58 
BMI 37.31 37.09 36.83 
Weight (kg)/ Height 177 cm 116.9 116.2 115.4 
Six minute walking (feet) 1406 1319 1327 

Table A91: P15. Interval testing conducted and recorded by research team 
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P15 
Week 

1 
Week 

4 
Week 

5 
Week 

6 
Week 

11 
Week 

12 
Wii Fit (33% aerobic) 30 60 60 60 60 60 
Casual walking 540 560 680 580 450 500 
Gardening 120 90 90 90 240 120 
Housework 105 160 40 40 310  
Fast walking 440 220 190 205 210 280 
Stair climbing   20 5 5 5   
Grand total 1235 1110 1065 980 1275 960 
Moderate to vigorous aerobic 
activity 449.9 259.8 214.8 229.8 234.8 299.8 
% Exergaming 2.43% 5.41% 5.63% 6.12% 4.71% 6.25% 

Table A92: P15. Self-reported weekly minutes of physical activity, recorded by 
participant 

P16 

P16 interview 1: March 5, 2011 
Summary: At the beginning of the study, P16, a fifty-seven year old, stated that her main physical 
activities were walking her dog and walking from the parking lot to work. Because she stops and 
throws the ball for her dog, the aerobic level is not vigorous; she walks quickly from the parking 
lot to work, so that could be a moderate level of aerobic activity. She purchased a Wii Fit Plus 
game two months previously with the intention of doing regular exercise with the exergame, but 
had only used it once or twice at the time of the interview. Although she played the Hula Hoop 
very well when she was a child, she now has difficulty keeping the hoop from falling down.  

A friend had the Wii Sports game, and P16 decided to try the Wii Fit Plus. She purchased it so 
she would have variety in her physical activities, aside from walking. P16 has attended aerobics 
classes in the past, and enjoyed them, but had trouble attending because she doesn’t like to stick 
to a regular schedule. She thought that having the Wii Fit would give her a chance to exercise at 
home. Unlike the Wii Sports games that gave her repetitive strain injuries, the Wii Fit Plus games 
seem more balanced. She likes the graphics that indicate how balanced you are in the Yoga 
exercises. Her intentions were: “to strengthen my core and work on my agility and also the 
balance and being able to move easier, quicker.” She’d like to work out on the Wii Fit Plus for 
between thirty and sixty minutes. 

P16 describes herself as a procrastinator. She would like to exercise with friends, but her friends 
don’t live close enough to her for that to be practical. Her idea was to exercise more at home 
using the Wii Fit Plus. She isn’t the kind of person who likes to join a group or stick to a schedule 
for fitness. P16 worked with a personal trainer a few times about twenty years ago, and in the last 
ten years, had an orientation to the gym at a community centre during a six week course for 
women. When she was younger, she played soccer and netball. She’d like to play soccer again, 
but the over-fifties soccer league in North Vancouver is limited to those who live in that 
municipality. When she’s played with a team, she has tended to push herself harder because 
there is more pressure from others to give her best performance. 



 

231 

P16 interview 2: April 9, 2011 
Summary: P16 didn’t notice many changes as a result of using the Wii Fit. She has only used it a 
few times at home because she has been busy most nights and doesn’t have time or energy to 
exercise after a full time job and walking her dog. When she did use the Wii Fit at home, she 
asked herself why she didn’t do it more often. As well, the weather was getting nicer outdoors and 
she prefers to spend more time out of the house. She remembers doing yoga on the Wii, a short 
yoga + Strength Training routine, and some running or aerobic activities. Because she committed 
to being in the study, and agreed to use her Wii Fit Plus, she feels an obligation to give it a try. 
She left her physical activity chart in the kitchen where she could see it and be reminded to think 
of ways to be more active. At the Saturday drop-in, P16 tried the Just Dance game, but said one 
dance was strenuous enough and then wanted to return to the Wii Fit Plus exercises. P16 has 
been thinking of asking Margaret the fitness trainer for exercises that would help strengthen her 
core. She doesn’t like to do sit-ups because they bother her back.  

P16 has used the physical activity chart outside of the testing period so she can track and try to 
improve her fitness level. She has been trying to walk faster, since that is her main aerobic 
activity and she’d like to get the most benefit from her limited leisure time. She has been 
attending a cooking class once a week, and she walks quickly so she won’t be late. Rather than 
setting fitness goals, P16 puts it this way: “I don't have a strategy, long-term because it's like a 
dream. OK I want to be thinner and fitter. But the idea of really setting a goal, I'm not a real goal 
setter. I just think, just keep active and try to keep active and watch what I eat more.” She has 
been attending the Saturday morning drop-in regularly at 9 am, and finds it easier to use the Wii 
Fit at Britannia than at home because it is more social and helps get her going on the weekend. 
She likes to see the other women who are older than her looking healthy and physically active 
because it gives her hope that she will be fit and active when she’s older. Because the Wii Fit 
Plus system at Britannia is set up and ready to go, P16 forgot how to navigate through the menus 
to get things working at home. She wishes the system were just ready to go when she turned it 
on. 

In the past, P16 did some running, but realized she doesn’t really like running. As she has gotten 
older, she’s become more cautious about physical activities that could cause injuries. It takes 
longer to heal now that she’s older. She gave the example of her sister-in-law who started playing 
roller derby in middle age and broke her wrist almost immediately. P16 keeps track of her score in 
the Wii Fit games and likes to improve her score. She is more competitive with herself than with 
others.  

P16 interview 3: May 28, 2011 
Summary: In the first two rounds of testing, P16 had very similar scores each time. P16 has 
maintained her habit of walking to work and with her dog, and has added less than one session 
per week on the Wii Fit Plus. One of the reasons she joined the study was to learn more about 
how others are using the Wii Fit Plus. She liked the Wii Fit routine that combines several yoga 
and Strength Training exercises, and would like to do them more often. After playing the games 
on Wii Fit Plus, she has been told that she’s unlocked the Advanced level but didn’t know how to 
switch over to the more difficult mode. P16 was interested in trying some of the other games like 
Just Dance and Dance Dance Revolution on the Wii and intends to borrow some of those to try at 
home. Although she doesn’t care for boxing, she enjoyed doing the boxing exercises on Gold’s 
Gym. P16 tried the Bird’s-Eye Bull’s-Eye game in Wii Fit Plus but had not learned how to control 
the movements of her bird yet. 

P16 tends to walk faster on the way to work, to ensure that she is on time. She says exercise and 
physical activity work well to relieve stress, as well as to maintain agility.  She likes being outside 
and social, and walking her dog serves that purpose. When she gets home from work, she has 
only about three hours to have dinner and walk the dog before going to bed. After all that work, 
she would rather relax by watching TV than by doing any physical activity. P16 calls herself “lazy” 
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because of her inability to find time to exercise. She admits that she doesn’t generally set goals 
for herself, mainly because she has not been good at sticking to her intentions in the past. She 
tends to tackle really large goals rather than breaking them down into smaller and easier to 
accomplish components.  

After the previous interview, P16 asked Margaret the fitness trainer for specific exercises to 
strengthen her core muscles. The week after, she wasn’t at the group and Margaret was away, so 
she didn’t ever get the handouts to help her remember the new core exercises. She has mixed 
feeling about competition: on the one hand, she likes to do well, but on the other, she doesn’t 
want to win at any cost. “It's just a game.”  

P16 interview 4: August 20, 2011 
Summary: P16 read through the summaries of her first three interviews. She is not sure if she 
suffered "repetitive strain injury" from playing Wii Sports, more like it just hurt afterward. She has 
been using the Wii Fit Plus games and tried Dance Dance Revolution (DDR) in the week leading 
up to her last interview, but admits that she did more that week because she knew she was going 
to be tested. She doesn't think much has changed in her activity levels since she began the 
study. She is out walking the dog in the nice weather, and has noticed that she's more social, and 
meeting people when she's out walking the dog. Because the days are longer, she is able to walk 
further with her dog, including trips out of her neighbourhood. When the sun is out, she prefers to 
be outdoors.  

P16 tried Dance Dance Revolution (DDR) and Just Dance Broadway. She preferred Just Dance 
because she liked the music and choreography better. She wasn't sure how to navigate in DDR 
and was reminded that she was making mistakes too often. In Just Dance, she was able to sing 
along because she was familiar with some of the words. As well, she didn't notice if they even 
kept score while she was dancing. She prefers listening to music from the seventies and eighties. 
When she plays games on the Wii Fit, she tends to focus on Balance games. When she first tried 
the Bubble game, she pushed forward too aggressively. When she realized that moving more 
slowly advanced the bubble with fewer collisions, she advanced almost to the end of the route. At 
the beginning of the study, she wanted to use the opportunity to set herself up with a daily 
routine. She hasn't managed to get to that point yet. P16 says she needs someone calling her at 
home to ask if she's done it yet – not nagging, just a reminder. 

P16 has a cell phone but she doesn't use it often and forgets to plug it in. She doesn't have a 
smart phone, so has not tried any fitness apps. The only improvement she can think of for Wii Fit 
would be to speed up the time between games. At one time, P16 used a pedometer to track her 
steps because she belonged to a walking group at work. She walked fifteen thousand steps a 
day, but didn't walk more often than she would have, just because she used a pedometer. She 
became aware of the number of steps she was taking to cover a route. P16 says that lack of time 
holds her back from being more active - she works full time and by the time she gets home, walks 
the dog and has dinner, there isn't a lot of time left. She is planning to take dance-based classes 
in Zumba-Fit and Belly-Fit in the fall at local community centres. Her current activities are closer 
to moderate than vigorous aerobic intensity, as she is never so much out of breath that she 
cannot carry on a conversation. 

P16 plans to stay active for life. She will always have a dog, and that relationship gives her an 
opportunity to walk more often. She worries about her weight, and tries to stay active so that she 
won't gain weight. She might set little goals, like walking to a park that's a little further away, but 
doesn't use goals to motivate herself. Years ago, she went to the gym, and kept a journal of her 
workouts. Now she has the same amount of time in a day, but doesn't have time for that kind of 
activity. She likes to play card games and use puzzles, more away from the computer than on it.  

While participating in the study, P16 has learned that she doesn't like setting goals, and that she 
likes to procrastinate. P16 thinks that if she can turn the Wii console on between walking the dog 
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and having dinner, she might actually play more games. She realized that just verbalizing her 
ideas might help her to develop a strategy. When she thought about it, she called herself 'lazy." 
The one downfall of the Wii system is that it uses the TV, and so she thinks about watching 
something else instead of playing the games. Although she isn't usually a person who joins 
groups, she liked the way the study worked because it was "a group of people doing their own 
individual things." She liked being in the study early and not having to book an appointment to 
drop-in. Once more women joined, she didn't like having to stick to the scheduled times, although 
she understood why we introduced more structure. She will miss the "guilt" - the reminder to be 
more active that is part of participating in the study. Knowing she had appointments to work out or 
be tested reminded her to think about being more physically active. 

Name: P16  
Total time on this console: 1:06   
Height: 175 cm  
Date of birth: 4/8/1953  
Date BMI Weight kg. Fit Minutes Calories  
05-Mar 28.83 88.3 5 18 Yoga 
12-Mar   11 33 TrainPlus/Strength 
26-Mar   30 135 TrainPlus/Aerobic 
09-Apr 28.93 88.6    

28-May 28.73 88 8 28 Balance 
20-Aug 29.09 89.1 12 47 Aerobic/Balance 

Table A93: P16. Data retrieved from Wii console at research site (number of visits) 
 
Frequent play Times Recent play Days ago 
Penguin Slide 4 Penguin Slide 13 days 
Balance Bubble 4 Tightrope Walk 13 days 
Perfect 10 4 Balance Bubble 13 days 
Snowball Fight 3 Rhythm Boxing 13 days 
Rhythm Boxing 3 Hula Hoop 13 days 
Table Tilt 3 Soccer Heading 1 month 
Obstacle Course 3 Table Tilt 1 month 
Soccer Heading 2 Deep Breathing 1 month 
Tightrope Walk 1 Obstacle Course 1 month 
Hula Hoop 1  Perfect 10 1 month 

Table A94: P16. Data retrieved from Wii console at research site (games frequency 
 P16 P16 (2) P16 (3) P16 (4) 

Chair stand (in 30 seconds) 24 17/30 +7 17/30+5 15/30+15 
Standing balance (# sec on 1 leg) 30 30 30 30 
Wii Balance-Left 51.7 43.6 51.8 46.6 
Wii Balance-Right 48.3 56.4 48.2 53.4 
Age 57 58 58 58 
BMI 28.83 28.93 28.73 29.09 
Weight (kg)/ Height 175 cm 88.3 88.6 88 89.1 
Six minute walking (feet) 1955 1955 1909 1926 

Table A95: P16. Interval testing conducted and recorded by research team 
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P16 Test 1 Test 2 Test 3 Test 4 
Exergaming (33% aerobic) 13 30  85 
Walking fast 246 230 190 260 
Casual walking 300 230 260 245 
Housework 150 105 50 50 
Stair climbing 26 13 16 27 
Gardening/Yoga DVD    60 
Ball throwing  120   
Combined total 735 728 516 727 
Moderate to vigorous aerobic 
activity 276 253 206 315 
% Exergames 1.77% 4.12% 0.00% 11.69% 

Table A96: P16. Self-reported weekly minutes of physical activity, recorded by 
participant 

P17 

P17 interview 1: September 24, 2011 
Summary: P17 (age 58) reports that she goes for short walks around the neighbourhood - trips to 
the library or grocery store. She goes for walks with her partner, but the trips are not as long as 
they used to be. "I do climb the stairs all the time and do walk a lot at work. Big office. But it's not 
a lot." She prefers to exercise alone, except for walking. Because she was the eldest child, she 
was home taking care of her younger siblings instead of being active in team sports when she 
was younger. She doesn't think of herself as athletic. 

P17 said she planned to attend the Saturday morning drop-in, and she has been attending 
weekly, working for forty to sixty minutes per session.  She has a smart phone, but she didn't 
realize that there were mobile fitness applications for Android systems. When her sons were 
younger, she tried to play sedentary games with them, but she couldn't move her fingers in a way 
that produced the in-game results she expected. She spends no more than thirty minutes a day 
on Facebook, mainly to stay involved with an organization where she volunteers. 

P17 interview 2: November 5, 2011 
Summary: P17 says that the Wii is just right for her because she has never been very athletic or 
joined any sports teams. Although there is a Wii system set up in the common room of her 
apartment building, she hasn't tried it yet. She realized that by the time she gets home from work, 
has dinner, cleans up, and feeds and plays with the cats, she doesn't have time left to play the 
Wii. Maybe it would be different if she had a Wii in her apartment. Right now, she only has time 
on the weekends, but she does appreciate having a scheduled time at the study site to use the 
Wii system there. She likes the Wii Fit Plus system because you can work at your own pace and 
don't have to try to reach goals that are too difficult. She has never joined a gym, and doesn't like 
swimming or team sports. When she uses the Wii, she likes to start with a short run, and then 
works on core and balance exercises. She doesn't want to hurt herself while working out. When 
she runs using Wii Fit Plus, she tries to go a little further each time before stopping to catch her 
breath. 

P17 has noticed that since she's been more active with the Wii, she has been feeling a little better 
and has more energy. She remembers that in high school, the more active she was in the 
physical education class, the better she felt. She used to have more energy when she got home 
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from work, and would do things like baking. She attributes her current lower energy to getting 
older.  

P17 has asked the fitness trainers for advice on how to warm-up before exercising and how to 
increase the strength of her weaker leg. She is not really into competitive sports at all, but would 
like to improve her performance over time. 

P17 interview 3: December 17, 2011 
Summary: P17 has been busy at work, and hasn't had time to play on the Wii Fit Plus system. 
When she gets home from work, she has housework to do, and after all that, she is exhausted. 
The tiredness from work is more mental than physical. A Wii console with the game and balance 
board were set up in a common area of her building for a month, and then later, the system was 
installed in her apartment. She has not yet used the Wii Fit Plus system at home or in the 
common area of her building, as it was more convenient to schedule an appointment at the 
community centre on Saturday mornings. She is committed to staying physically active for life, but 
is not quite sure how to make that happen. 

In the last week of fitness testing, P17 was able to stand on one leg for thirty seconds for the first 
time during the study. Her left to right balance was the most uneven of any time during the study 
as well. Because she is underweight, P17 had been watching to see if her weight changed during 
the study. The middle fitness test showed her gaining a little weight, but P17 remembered 
wearing a heavy sweater that day, accounting for the change in measurement. She hasn't tried 
the yoga poses in Wii Fit Plus yet and thought she would explore some of those.  

P17 has a cell phone but has never tried fitness apps. She tried a pedometer that came free in 
breakfast cereal, but it didn't work very well. Since she's been using the Wii Fit Plus system 
during the study, she has felt like she's got more energy. Now that she has more energy, she 
feels like doing more and being more active. Being more active has also improved her digestive 
health, as she has irritable bowel syndrome. But she wonders if she can keep up with regular 
exercise once the study is over.  

P17 thinks the fitness games would be more useful if it people could interact using a computer 
monitor in addition to a television. When she wants to use the Wii, someone else is already on 
the television. But the computer room is smaller, so there might not be enough space for the 
range of movements required for active games. P17 mentioned that she and her husband hadn't 
considered playing the Wii Fit Plus games together using the television. 

P17 said that it is important to get up from the computer every two hours and walk around. She is 
committed to the idea of being active for life, but is not sure about what strategies would keep her 
active. She tends to be active when she feels like it, and wouldn't want to set goals or agree to a 
commitment to do something unpleasant just because it is good for her. She doesn't want to 
resent having to exercise; she wants to be active because she enjoys it. She has not tracked her 
physical activity levels before being in the study. She doesn't play video or board games but 
enjoys puzzles and Sudoku. She liked learning about new Wii Fit games by watching others play 
them, as the pictures used to illustrate the games don't tell the whole story. 

Name: P17  
Total time on this console: 17 + 2:53  
Height: 181 – main console; 176 cm – alt. console  
Date of birth: 8/15/1953  
Date BMI Weight kg. Fit Minutes Calories  

1-Oct 18.05 55.9 32 65 Balance/Strength 
8-Oct   43 90 Balance/TrainPlus 

15-Oct 18.53 57.4 27 73 TrainPlus/Balance 
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22-Oct   25 60 TrainPlus/Balance 
29-Oct   15 41 TrainPlus/Balance 
5-Nov 18.4 57.0 5 10 TrainPlus 

19-Nov 17.58 57.6 17 44 TrainPlus/Balance 
26-Nov   26 64 TrainPlus/Balance 
17-Dec 18.3 56.7    

Table A97: P17. Data retrieved from Wii console at research site (number of visits) 
 

Frequent play Times Recently Days ago 
Ski Jump 21 Bubble Balance Today 
Table Tilt 12  Hula Hoop “ 
Bubble Balance  11  Ski Jump “ 
Penguin Slide 6  Obstacle Course “ 
Obstacle Course 5  Tilt City “ 
Island Cycling 5  Segway Circuit “ 
Hula Hoop 4  Island Cycling “ 
Ski Slalom 4  Skateboard Arena +21 days 
Perfect 10 3  Bubble Balance Plus “ 
Basic Run Plus 3  Perfect 10 +28 days 

Table A98: P17. Data retrieved from Wii console at research site (games frequency 
on two different station) 
 
 P17 P17 (2) P17 (3) 
Chair stand (in 30 seconds) 8/30s. 9/30s. 10/30+1 
Standing balance (# sec on 1 leg) 23 27 30 
Wii Balance-Left 50.3 46.7 40.2 
Wii Balance-Right 49.7 53.3 59.8 
Age 58 58 58 
BMI 18.05 18.4 18.3 
Weight (kg)/ Height 181 cm. 55.9 57 56.75 
Six minute walking (feet) 1479 1459 1606 

Table A99: P17. Interval testing conducted and recorded by research team 
 
  Test 1 Test 2 Test 3 
Wii Fit Plus (33% aerobic) 35 30 30 
Casual walking 135 210 210 
Housework 600 690 780 
Photos with Santa     180 
Combined total 770 930 1200 

Moderate to vigorous aerobic activity 12 10 10 
% Exergames 4.55% 3.23% 2.50% 

Table A100: P17. Self-reported weekly minutes of physical activity, recorded by 
participant 
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P18 

P18 interview 1: March 21, 2011 
Summary: P18 is a 56 year old who tries to encourage others in her field to be more physically 
active. She lives with her son who owned a Wii console prior to the study. P18 asked him to move 
the console to their living room so she would have more space to play Wii Fit Plus. The first time 
she played the game, she liked it, but wasn’t used to the controls. She likes to be good at any 
activity she undertakes. P18 likes outdoor activities including hiking, bicycling, kayaking, 
canoeing. In the first interview, she estimated that her winter weekly activity level was between 
two and four hours and that it increased to eight hours a week in the summer. By the time she’s 
done work in the winter months, it is usually dark, cutting down on her activities. She saw the Wii 
Fit Plus game as a way to get more exercise in the dark cold winter months. P18 belongs to an 
outdoor women’s club: the group goes out several times a week, although in the winter, they may 
play cards more frequently than hiking. She also participates in another group for canoeing. She 
doesn’t like swimming or skiing very much.  

After playing baseball and basketball in high school, working and caring for her son took up much 
of her time as an adult, preventing her from being as active as she’d like. She has taken yoga 
classes in the past, but finds the cost of drop-in to be too expensive. Yoga really helped to 
improve her balance. Five years before the study started, P18 turned fifty and decided to become 
healthier. She took a fitness course at the beginning of a process where she lost fifty pounds. She 
undertook the weight loss and increase in physical activity with a friend – together they lost one 
hundred pounds. Since that time, she has maintained her weight by staying physically active. 
Another part of the change was that her son was older so she could participate in more physical 
activities. As well, she was able to participate in more activities because of a better work 
schedule.  

She often rides a bike to work – twenty-six kilometres in forty minutes. She usually hikes ten to 
twenty kilometres, often carrying a heavy pack. She carries a pack to train for a major hike on the 
West Coast Trail (WCT). She hiked the WCT the year before, but subsequently fell ill with H1N1 
and has taken a while to build back up to her previous fitness level. P18 has encouraged two co-
workers to train for the WCT this year, but requires them to lose weight before they can go.  
When P18 is hiking, she uses sticks to help keep her balance. The friends who are training for the 
WCT are also using ‘urban poling’ sticks to cut down on their knee pain.  

P18 interview 2: June 28, 2011 
[Note: Because of scheduling factors, three months have elapsed between the first and second 
interviews. The fitness tests were performed several weeks before the second interview took 
place. Third interview and testing also delayed because of scheduling.] 

Summary: P18 was hiking often while on her holiday just before the testing period. When she was 
not traveling for work, she used the Wii Fit Plus game over four hours per week, about double her 
level in the initial week of self-reporting. She didn’t have to re-arrange her living room much to be 
able to exercise there. Since the first test, her moderate to vigorous aerobic minutes per week 
almost doubled from two hundred and eighty to four hundred and twenty-nine, in part because of 
her increased hiking.  

In the first interview, P18 stated that she was more active during the summer than in the winter.  
She attributed her improved mid-point one leg standing balance to work on the Wii Fit. She uses 
a software feature that compares left and right standing balance. She stated “I always thought I 
had good balance until I did the Wii Fit… I can feel the difference. It gives you cues on your 
posture.” In the summer, P18 tends to use the Wii Fit during the week and hikes on the 
weekends. She tries to do a bit of the Wii before work and more after work – “It's a great de-
stressor.” The thing she likes most about physical activity is the feeling that your body is working, 
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a feeling that is harder to sustain as she ages. She has seen her friends become “immobile” and 
she doesn’t want to feel that way. She equates mobility with freedom of movement and 
independence. When she’s walking or riding a bike outdoors, she is more aware of her senses. 

P18 sometimes plays the penguin game with her son – who usually beats her because he has 
better balance. She likes the games that make you work mentally as well as physically, including 
the run where you have to answer questions about what you saw along the way. Unlike most of 
the other participants, P18 has used some of the strengthening activities in Wii Fit Plus-like sit-
ups. Because of an allergy to cottonwood, she has not been riding her bicycle recently.  

When she has a week of travel and little opportunity to exercise, she tends to gain weight. As a 
result, she stays physically active to maintain her weight. She originally lost thirty pounds while 
training for a trip to the West Coast Trail and another twenty pounds afterward. To train, she 
hiked three times per week, starting by carrying a light pack and building up to a heavier load. 
“You have to be able to hike for ten hours with forty to fifty pounds on your back. And that's just to 
get from one campsite to the other.” One of the friends she was training to come with her to the 
WCT this year dropped out due to a knee injury. Another is not doing very well, but the third is 
now as strong P18 is. Generally, she likes hiking with a group for the social activity, and likes 
hiking alone or with one or two others when she needs to have more quiet time.  

In her approach to playing Wii Fit Plus, P18 likes to play a game until she is good at it, and then 
adds a new game. When she plays with her partner in the evening, they take turns choosing a 
game, so both have a chance to play something they excel at. She says that work holds her back 
from being even more physically active.  

In her retirement, P18 hopes to walk around England and New Zealand. She sets goals for 
herself – her goal during the study was to lose ten pounds. She states that she is a competitive 
person, but once she’s reached the top position, her approach shifts from just winning to putting 
in a good performance. When she hikes with the outdoor women’s club, she often goes with the 
slower hikers to encourage them, rather than going with the faster ones. “At our age, we don't 
have to win anymore to beat everybody.” When she was younger, she may have pushed herself 
to injury but that is no longer the case: “my body's too precious now.” She states that she’d like to 
get her co-workers involved in the study, but they are adverse to exercise, considering it 
unfeminine. 

P18 interview 3: August 18, 2011 
Summary: Just before the last interview, P18 went canoeing for a week with six people. They 
paddled for four to eight hours a day, and had to portage distances up to 2.6 kilometres uphill. 
She can canoe for six hours without tiring, and likes to canoe or kayak at least twice a month in 
the better weather. Although some of the women on the trip were younger than P18, she was the 
most fit because she does physical training. When the wet winter weather starts, she likes to use 
the Wii Fit Plus system more. She plays with her partner instead of sitting and watching TV in the 
evenings. Her son complains that she uses his Wii system too often, so she is trying to get her 
partner to purchase her own system so they can play over there more often. When she plays Wii 
Fit Plus, P18 always plays Yoga and Balance games as part of her session. 

P18 has a cell phone but doesn't use mobile fitness applications because she doesn't have time. 
She plays brain games on her cell phone, and played video games years ago when her son was 
younger. She has used a pedometer as part of her training to get in shape for the West Coast 
Trail. She starts out walking four miles per day, and then starts carrying a pack. At first, she puts 
five pounds in the pack and then builds up the weight. She is motivated to lose weight and be fit 
because she sees the impact on others as they age. Women who are overweight and unfit tend 
to have knee problems, experience more aches and pains and back problems, and then their 
bladder and bowels fail. The tall slender women live longer but develop dementia.  
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P18 uses all categories of games in the Wii Fit Plus program, including many of the strengthening 
exercises that others in the study didn't try. She also used yoga poses to improve her stance and 
work on upper body strength. She plans to stay fit for life, and is working to be sure her hips and 
knees stay in good shape. When she is training for a big event, like hiking the West Coast Trail, 
P18 tracks her activities daily on a calendar. If she isn't in shape, she might slow down the group 
and would be at greater risk for injury. She doesn't want to slow down her group because the only 
way to arrive at the next campsite is to walk. By keeping a good pace, the group will arrive in time 
to secure a good campsite and to cook their meal before dark. She is also planning a kayaking 
trip to Alaska - they will fly in and be in the wilderness for two weeks. By going on these types of 
trips, she expresses her love of nature.  

By participating in the study, P18 has learned that her balance needs improvement, despite her 
excellent physical condition. She states that at her age, she has to work to ensure she doesn't 
gain any weight. Thinking ahead to being on the West Coast Trail, she imagines pulling herself up 
a trail by a ladder. The first time she hiked the trail, she did weigh sixty pounds more than she 
does now. She had a goal to lose ten pounds during the study, but only lost three kilograms. 
During the canoe trip, she ate only half the food that others did but still didn't lose any weight. She 
says that she has always struggled with her weight.  

Regardless of whether she is working out with a group or alone, P18 always tries to improve or at 
the very least, maintain her score. The first time she went on a certain hike, it took two and a half 
hours. She has her time down to forty-five minutes but is still trying to improve it. She enjoys 
hiking with her son who has the same competitive inclination. Her partner doesn't like to rush as 
much, and likes to take breaks, so she won't go hiking with them on the longer trips.  

P18 has osteoporosis and is on medication for it. Every five years, she goes off the meds, and 
this is one of those years. She is trying to maintain a high level of activity so her bone density 
doesn't get any worse. P18 is very committed to her goal of being physically fit, as she is now 
able to participate in many sports and meet really interesting people from all around the world: 
"You can't have it without commitment. You have to really want to do it and to notice the benefit." 

 

 
 
 
 
 
 
 
 

Table A101: P18. Data retrieved from Wii console at research site (number of 
visits) 
 

 

Table A102: P18. Data retrieved from Wii console at research site (games 
frequency) 
 

 Name: P18  
Total time on this console: 0:18   
Height: 165 cm  
Date of birth: 10/10/1954  
Date BMI Weight kg. Fit Minutes Calories  
26-Mar 29.13 79.3 17 55 TrainPlus/Balance 
16-Apr   1 1  
11-Jun 28.32 77.1    
18-Aug 27.84 75.8    

Frequent play Times Recently played Days ago 
Penguin Slide 2 Balance Bubble Over 1 month 
Balance Bubble 1 Island Cycling Over 1 month 
Island Cycling 1  Penguin Slide Over 1 month 
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  P18 P18 (2) P18 (3) 

Chair stand (in 30 seconds) 21/30+3 21/30+9 28/30+2 
Standing balance (# sec on 1 leg) 18 30 30 
Wii Balance-Left 46.7 46.3 42.9 
Wii Balance-Right 53.3 53.7 57.1 
Age 56 56 56 
BMI 29.13 28.32 27.84 
Weight (kg)/ Height 165 cm 79.3 77.1 75.8 
Six minute walking (feet) 1860 2017 2200 

Table A103: P18. Interval testing conducted and recorded by research team 
 
P18 Test 1 Test 2 Test 3 
Exergames (1/3 aerobic) 120   255 
Walking fast 240 60 45 
Casual walking 120 240 210 
Weight Lifting   90   
Canoeing/Hiking   180 300 
Combined total 480 570 810 
Moderate to vigorous aerobic activity 280 330 430 
% Exergames 25.00% 0.00% 31.48% 

Table A104: P18. Self-reported weekly minutes of physical activity, recorded by 
participant 

P19 

P19 interview 1: September 24, 2011 
Summary: P19, age 55, walks her dog daily. She has never worked with a personal trainer, and 
plans to use a Wii Fit Plus system at home with her partner P13 and mother P2. When she was 
24, she dislocated her hip on the playing field. At the time, her chiropractor warned her that she 
would start to become arthritic in her 40's because of the injury. Although she had her hip 
replacement at the relatively young age of 53, she was ready to have the surgery. She had a lot 
of pain, couldn't sleep, and x-rays showed that her hip was grinding bone on bone.  

She continues to do exercises given to her by a physiotherapist after her hip surgery. Her muscle 
strength is just back to where it was before her surgery two years ago. She was surprised that it 
took so long to recover - she limped for five years before the surgery and suggested that her body 
and brain remembered the previous accommodations she made because of her injured hip. Her 
balance was poor and she had to go to the chiropractor weekly for adjustments.  

After her hip was dislocated, P19 lessened her participation in organized sports. She was injured 
while playing soccer, and tried baseball afterward. But she couldn't run well enough in either sport 
to sustain her former level of competence.  

Although P19 has a cell phone, it is not a smart phone and she has never used mobile fitness 
applications. She is not on Facebook. She has used the Wii system once before, during a staff 
training exercise.  
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P19 interview 2: November 5, 2011 
Summary: P19 has been playing Wii Fit Plus and Wii Sports at home with family and friends. She 
and P13 tried Just Dance but didn't like it - it wasn't enough exercise for them. P19 and P13 have 
been spending a lot of time on the Wii, but used it more when they first got it. Since then, her 
daughter and grandson moved in, and they have been living on the main floor. P19 and P13 
moved their Wii with Wii Fit Plus upstairs to their own space. There is also a Wii on the main floor 
and they have been playing Wii Sports more often on that console. When their grandson is 
playing, he doesn't like to let others have a turn. They have two remotes for the downstairs Wii 
and this makes playing Wii Sports easier. On the day of the interview, P19 hurt herself during 
their morning dog walk. P2's dog chased a squirrel and the leash flew around and hit her leg. P19 
said she and P13 walk almost ten thousand steps per day, although she has been told that it is 
best to exceed that number. P19 uses goals and sticks to her goals when she's set them. She 
and P13 had a schedule to use the Hip Hop exercise DVD.  

P19 has been using the Wii almost every day. She likes to unwind after work playing the penguin 
balancing and doing the step class. She likes the balance games on the Wii but wishes they 
would combine balance and aerobic activities for a more intense workout. Before going to work, 
P19 likes to do physical things like raking leaves or gardening. Starting the day like this and also 
walking the dog helps her to be able to deal with the pressures at work. She is trying to 
encourage her coworkers to get a Wii Fit Plus game for their work as part of a wellness initiative.  

P19 would like the Wii games better if it didn't take so long to switch between players. She would 
like to have the Wii games at work so there were be other people playing as well, and that would 
motivate her to play more. When they first got the console, they had a full weekend marathon with 
visiting adults and children. They kept playing to try to beat each other's scores. P19 likes friendly 
competition but doesn't like to take it as far as some of her soccer teammates. They would give 
her a hard time because they wanted to remain the top team, but she had more fun before they 
made it to the top. 

P19 interview 3: December 17, 2011 
Summary: P19's fitness test scores have improved over time. She has been using Wii Fit Plus 
and Wii Sports regularly. She has a routine, usually beginning with balance games, moving to a 
sixteen-minute yoga routine that she programmed, and ending with a variety of other games in a 
half hour workout. Her level of moderate to vigorous aerobic activities exceeds the minimum 
Canadian guidelines of one hundred and fifty minutes weekly. P19 pulled a muscle while playing 
with the Wii - it was from skiing or playing the game where you select numbers with hip 
movements. She is able to move freely one direction in the Hula Hoop game, but can hardly 
move at all in the other direction. She tried the yoga poses and was really impressed with the 
instructions and comments, considering that the game relies solely on balance board 
measurements. She has been doing yoga for years and really likes the routine. When playing 
with others, she noticed that children prefer games they excel at without much investment in skill 
development. On the other hand, she has taken her time to learn to play Archery in Wii Sports 
and is now able to do well in the game. Wii Fit Plus indicated that she puts more weight on one 
side. She identified this as the side where she had hip replacement - that side felt more “solid.” 
The game also advised her check witch side she’s carrying things on. Now she tries to alternate 
sides when carry heavy items. She still does the physiotherapy exercises she was given prior to 
hip surgery and recorded them as gym/aerobic on her chart. 

In approaching several Wii games, P19 thought the instructions were inadequate. In the Wii 
Sports archery game, the information was presented on screen, but not really discussed. They 
don't mention that you can check to see if the wind direction has shifted or if the distance has 
changed. In the Wii Fit Plus tests, the point of the test is not usually clear until after you have tried 
the test a few times. She played Wii bowling and then went out to bowl in an alley as part of staff 
training. She tended to skew balls to the same side in both situations. P19 thought Wii golf was 
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more interesting than golfing outdoors. Her employer provides a Blackberry cell phone but she 
does not use any fitness applications. She and her partner have used a pedometer in the past to 
measure their daily walking activities to ensure they are meeting their daily target of ten thousand 
steps. At work, P19 has convinced them to install a Wii Fit system, although they may have to 
find another television. One of her coworkers plays balance games on Wii Fit Plus. P19 manages 
to put in about thirty minutes daily on the Wii between home and work, in addition to her other 
activities. She likes the combination of cognitive and physical exercises available on the Wii, and 
thinks they are a good combination of activities for an older person. She would exercise more if 
she didn't have to spend so much time at work. It is easy to say you don't feel like doing daily 
exercise, but she tried to stay motivated to be active despite the obstacles. In the warmer 
weather, she cycles to work. 

P19 plans to stay fit and active for life. She has been reading books about how to live longer and 
in better health. The idea of trying to find a balance so that your body can be renewed physically 
and mentally is important to wellbeing, as does living in a good environment. When she goes to 
her property out of town, she feels renewed on all levels, and that keeps her going back to work 
again. To fit her Wii exercises into her daily schedule, she puts something in the oven to cook, 
and does the Wii Fit while waiting for the meal to cook. She doesn't like the time you have to wait 
between Wii games, and has noticed that to log thirty minutes on the Wii usually takes forty-five 
minutes or more. P19 uses goal setting - she decided to try to use the Wii for half an hour daily, 
and she's stuck to that goal. She tends not to play games otherwise, except maybe Sudoku 
puzzles on paper. Recently, she was trying to buy a PS3 game that didn't involve violence for her 
grandson, but there weren't many to choose from. She noticed that the only games for girls 
include Barbie. She was interested to see how others in the study played the games at Britannia, 
but didn't make it to the study site except on for her testing days. 

Name: P19  
Total time on this console: 0:12  
Height:  164 cm  
Date of birth: 1/28/1956  
Date BMI Weight kg. Fit Minutes Calories  
24-Sep 27.40 73.7 12 35 Balance/Strength 

5-Nov 27.89 75.0    
17-Dec 27.89 75.0    

Table A105: P19. Data retrieved from Wii console at research site (number of 
visits) 
 
Frequent play Times Recently Days ago 
Penguin Slide 4 Snowboard Slalom +1 month 
Snowboard Slalom 3  Single Leg Extension +1 month 
Single Leg Extension 1  Penguin Slide +1 month 

Table A106: P19. Data retrieved from Wii console at research site (games 
frequency) 
 
Name: P19  
Total time on this console: 21:35  
Height:  164 cm  
Date of birth: 1/28/1956  
Date BMI Weight kg. Fit Minutes Calories  
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24-Sep 26.29 70.7 24 83 Aerobic/Balance 
25-Sep   65 178 Balance/ Aerobic 
26-Sep 26.58 71.5 76 308 Aerobic 
27-Sep 26.73 71.9 66 179 TrainPlus/Balance 
28-Sep   6 10 Balance 
30-Sep   12 30 TrainPlus 

1-Oct   55 182 TrainPlus/Balance 
2-Oct 26.29 70.7 26 78 TrainPlus/Balance 
3-Oct   25 91 Aerobic/Balance 
4-Oct   35 121 TrainPlus 
5-Oct   8 32 Aerobic 
6-Oct 26.17 70.4 27 107 Aerobic/TrainPlus 

18-Oct   55 98 TrainPlus/Balance 
29-Oct 27.25 73.3 25 106 Aerobic 
1-Nov   42 180  Aerobic 
3-Nov   32 125 Aerobic/Balance 
5-Nov 27.33 73.5 28 83 TrainPlus/Aerobic 
6-Nov 27.62 74.3 12 41 TrainPlus/Aerobic 
7-Nov 27.62 74.3   TrainPlus/Balance 
8-Nov 27.14 73.0 16 55 TrainPlus/Aerobic 

10-Nov   26 73 Balance 
17-Nov   14 31 TrainPlus 
18-Nov   22 66 Aerobic/TrainPlus 
24-Nov   12 30 Balance/TrainPlus 
26-Nov 26.66 71.7 37 88 TrainPlus/Aerobic 
27-Nov 26.51 71.3 36 119 Balance/Aerobic 
28-Nov   46 134 Balance/Strength 
29-Nov 26.99 72.6 37 95 Strength/Balance 

1-Dec   31 89 TrainPlus/Balance 
3-Dec 27.07 72.8 43 111 TrainPlus/Balance 
4-Dec 26.44 71.1 45 156 TrainPlus/Aerobic 
5-Dec 25.73 69.2 25 74 Strength/Yoga 
6-Dec 26.14 70.3 42 116 TrainPlus/Balance 
7-Dec   35 101 TrainPlus/Balance 

10-Dec 26.29 70.7 46 122 TrainPlus/Yoga 
11-Dec 25.88 69.6 35 94 Balance/Yoga 
15-Dec 26.03 70.0 32 89 TrainPlus/Balance 
16-Dec 26.62 71.6  33 95 Balance/Aerobic 

Table A107: P19. Data retrieved from Wii console at home site (number of visits) 
 
Frequent play Times Recently Days ago 
Snowball Fight 96 Snowball Fight +1 day 
Ski Jump 62  Penguin Slide “ 
Penguin Slide 44  Table Tilt “ 
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Balance Bubble 42  Ski Jump “ 
Basic Step 42  Advanced Step “ 
Perfect 10 41  Perfect 10 +2 days 
Advanced Step 39  Obstacle Course “ 
Table Tilt 27  Tilt City “ 
Obstacle Course 25  Balance Bubble “ 
Tilt City 15  Torso Twist +6 days 

Table A108: P19. Data retrieved from Wii console at home site (games frequency) 
 
1 Half-Moon 

2 Torso Twists 

3 Lunge 

4 Sideways Leg Lift 

5 Chair 

6 Cobra 

7 Deep Breathing 

8 Tricep Extension 

9 Rowing Squat 

Table A109: P19. Data retrieved from Wii console at home site (Wii Fit Plus 
routine) 
 

  P19 P19 (2) P19 (3) 
Chair stand (in 30 seconds) 9/30s 12/30+18 12/30+18 
Standing balance (# sec on 1 leg) 24 30 30 
Wii Balance-Left 58.8 48.6 56.3 
Wii Balance-Right 41.2 51.4 43.7 
Age 55 55 55 
BMI 27.4 27.89 27.89 
Weight (kg)/ Height 164 cm 73.8 75 75 
Six minute walking (feet) 1853 1926 2078 

Table A110: P19. Interval testing conducted and recorded by research team 
 
  Test 1 Test 2 Test 3 
Wii Fit Plus (1/3 moderate) 300 180 225 
Wii Sports 90 30 120 
Just Dance (moderate)   15   
Bicycling/Gym/Aerobics 120   105 
Casual walking 390 300 315 
Gardening 60 150   
Housework 420 330 360 
Stair climbing 105 120 105 
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Walking fast 60 90 90 
Jogging     30 
Combined total 1545 1215 1350 
Moderate to vigorous aerobic 
activity 385 285 255 
% Exergames 25.24% 17.28% 25.56% 

Table A111: P19. Self-reported weekly minutes of physical activity, recorded by 
participant 

P20 

P20 interview 1: July 7, 2011 
Summary: P20 is relatively physically active; she walks to and from the transit station five days a 
week, and runs three days per week, depending on the weather. Sometimes she goes to a fitness 
centre near work two to three times a week. She has an older TV, and P27 is helping her to figure 
out how to connect the Wii system to her monitor. P20 played some of the Wii games with P27 
over at P28's house.  

P20 likes to run alone but prefers to go to the gym with friends. She walks to the transit hub 
alone, listening to podcasts on her iPod. "The best routine I have is walking to the SkyTrain a lot 
and committing to doing that." When she has a morning off, she has committed to running. Her 
strategy is to just get up and do it. "If I think about it, I stay in bed." She is able to stick to her 
commitment to physical activity if she has a routine.  

P20 started running after seeing a television documentary about a woman who started long 
distance running at age sixty-five. She realized that mental barriers sometimes prevent us from 
achieving our full physical potential. Although she has never worked with a personal trainer 
before, the idea of working with Margaret was part of the reason she joined the study.  

Although she hasn't been very active in team sports, P20 does have a background as a lifeguard 
and is familiar with the basic principles of fitness. When she was young, she learned to swim and 
was active in gymnastics. As a result, she learned to be physically coordinated. Although she had 
fun playing Wii games at P28's, she is interested to see if she likes playing Wii Fit Plus on her 
own.  

Although she is not active in Facebook or other social networking sites, she would be interested 
in looking at a fitness site for women who play exergames. She helped with an online fitness 
initiative sponsored by her employer. The fitness initiative tried to get participants to chart their 
activities and to compete against others, but that's not really what motivates P20 to be more 
active. As it is, she is on the computer at least six hours per day at work, and wants to find ways 
to get off the computer. She does not want to have to deal with another database. She attended a 
seminar about Weight Watchers on campus, and was introduced to their online fitness and food 
guides. She found that the navigation on the site was poor, and that they didn't give calorie 
values for her most common food choices. After she visited the site once, she was not interested 
in returning. 

P20 interview 2: August 6, 2011 
P27 still had the team’s Wii console at her place at the mid-point of the study. Both P20 and P27 
have older televisions and require an adaptor that costs fifty dollars to connect the Wii to their 
television set. In the past twenty years, P20 has not used her television very often, except maybe 
to watch the news. She uses her computer and mobile devices much more often than the 
television, which sits in a dead zone in her apartment. In her apartment that’s part of a house, the 



 

246 

sound travels down. As a result, she would have to play the Wii in her loft. P20 doesn't have a lot 
of room for herself, and to bring others over to play as a group is not feasible in her small space.  

When P20 works out, she likes to be with others - someone to go to the gym with or to go 
swimming with. Not being able to find people to be active with holds her back. Although she likes 
to run on her own, she likes to go to the gym with others. At work, she might have a plan to take a 
break and work out, but time seems to slip by and she doesn't do it. If a co-worker came to her 
desk and said, ‘time to go,’ she would do it. Years ago, P20 paid someone to teach her more 
about setting goals - a goals coach. If one's present goals were not working, the goals could be 
reassessed and revised until goals that will work were established. If the goals were really not 
working, they could be dropped in favour of more specific or attainable goals. A short term goal is 
something that will happen this week, like a to-do list. Long term goals are more like aspirations. 

When she is using the Wii Fit game, P20 doesn't really like the sound of the game, as it takes her 
attention away from the actual experience of playing. Her downstairs neighbours played a lot of 
video games at one time, and she really noticed how irritating the sounds were. She would like to 
try the Wii Fit balance games so she can improve her balance, as she has noticed that as she 
ages, her balancing ability is compromised. Although she was aware of scores when playing with 
P27, competition added to the fun. She might be interested in increasing her score in the Wii Fit 
balance games, but P20 is not interested in improving her time while running. If she can get out 
there for forty minutes, the satisfaction comes from just doing it rather than from getting a better 
time or distance.  

Another approach to workouts that P20 has tried in the past is to use Billy Blank's Boot Camp on 
YouTube. She wonders which is more effective - working out with animated avatars in Wii Fit or 
with real people in Billy's workouts? Ideally, P20 would be working out by running, using Billy's 
workout, and using balance games on the Wii Fit Plus system. P20 likes to run as often as 
possible so that her hips keeps moving and don't freeze. She likes the feeling she has after 
working out: she has more energy and the day seems to go more smoothly.  

P20 likes the routine of walking to the transit station on a quiet street and listening to a podcast 
while she walks. She really enjoys her first hour of the day that is spent on transportation because 
of the walk and her private reading time on transit. P20 realizes that because she had early 
training in gymnastics, she is now more agile and perhaps more willing to attempt physical 
activities. For many years, she felt like she was the only one running in her neighbourhood. In the 
past few years, she has seen more runners when she's out in the morning. She participated in a 
Fun Run clinic a few years ago, and she thinks these events have helped running to become 
popular.  

P20 interview 3: November 12, 2011 
Summary: P20 was never able to set up the Wii Fit Plus system at her home because her 
television was too old. She mentioned that P27 was only able to hook it up because a friend gave 
her an old television. Since flat screen televisions have come out, everyone wants to get rid of 
these bigger ones. While reading over the summary of her previous interview, P20 noted that the 
idea of revising her goals is good because she doesn't feel like she's failed to accomplish a goal. 
Instead she may have set a goal that was unrealistic or inappropriate for her.  

Recently when she went out running, she remembered how beautiful it is to use the experience 
as a way to enjoy being out in nature. It can help lift her out of a blah feeling that comes from not 
having enough sunlight at this time of year. P20 doesn't think of herself as being able to keep up 
with a group in an aerobics class, but she sometimes still likes to workout to Billy Blank's routines 
on YouTube. No one notices if she can't keep up with the group. Based on her self-reported 
minutes of activity, P20 exceeds the Canadian guidelines for moderate to vigorous aerobic 
exercise. P20 states she is doing enough aerobic activity, and would like to work more on 
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balance. She thinks the Wii Fit system might help her work on this, but she doesn't have a 
television that will connect with it. 

P20 didn't manage to use the Wii Fit system at home because her television is from the 1970's 
and couldn't make the connection. As well, her suite is small, and because sound travels 
downward there, she would have had to install the Wii console in her low-ceilinged loft. Her group 
did not meet even once during the study to practice on the Wii Fit Plus system. She has an 
iPhone but is thinking of switching to another cell phone because it has too many features she 
doesn't use. She used an iPhone fitness application. She entered values for food she ate and for 
her physical activities but when she upgraded the phones' operating system, her data 
disappeared and so she stopped using the app. She used it regularly for two or three months 
before the data was sucked up and disappeared. She says that she isn't more active because 
she is lazy, but recognizes that she is not really 'lazy.' When she is active, she goes out because 
she feels like doing it, but does have the idea of having goals as a backup in case she doesn't 
have that feeling.  

P20 is committed to being physically active for life. When she takes a week off from being active, 
she feels more brittle and depressed. She recently joined Curves, a gym for women. It is 
conveniently located on her way home from work. Curves’ instructors suggest that women go 
three times a week for thirty minutes, which is twice around their circuit. She really likes the age 
range of the women, but dislikes the cheesy music. Her other strategies for staying active include 
looking at the relationship between food and physical activity - when she eats well, she works out 
well. She tries to keep her food intake reasonable and mindful, and thinks about making small 
changes. If she drove to work, she might not have noticed the Curves on the walking route 
between her home and the SkyTrain station. Yoga might also be useful to help her to work on her 
balance, but she has not enjoyed any yoga practice she's tried or the attitude of superiority that 
goes along with yoga.  

P20 has not used a pedometer, doesn't play video games, but has played computer puzzle 
games in the past. She joined the study so that she could learn more about the research. The 
idea of commitment to exercise is useful, but she is comfortable with using goals, and 
reassessing them as she goes. She is really dedicated to the idea of small changes, and just 
giving things a try and seeing what happens. If the Wii Fit system were detached from the 
television monitor and available on a mobile device or computer, she would find it more useful. 

Name: P20  
Total time on this console: 0:24   
Height: 161 cm  
Date of birth: 6/29/1956  
Date BMI Weight kg. Fit Minutes Calories  

6-Aug 20.87 54.1 24 35 Balance 
12-Nov 21.84 56.6    

Table A112: P20. Data retrieved from Wii console at research site (number of 
visits) 
Frequent play Times Recently Days ago 
Balance Bubble 9 Balance Bubble +1 month 
Snowboard Slalom 9  Lotus Focus “ 
Ski Slalom 3  Snowboard Slalom “ 
Penguin Slide 3  Ski Slalom “ 
Lotus Focus 1  Penguin Slide “ 

Table A113: P20. Data retrieved from Wii console at research site (games 
frequency) 
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 P20 (1) P20 (2) P20 (3) 
Chair stand (in 30 seconds) 22/30 22/30+8 21/30+9 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 56.7 56.4 59.2 
Wii Balance-Right 43.3 43.6 40.8 
Age 54 54 54 
BMI 21.2 20.87 21.84 
Weight (kg)/ Height 161 cm 55 54 56.5 
Six minute walking (feet) 1968 2045 1785 

Table A114: P20. Interval testing conducted and recorded by research team 
 
P20 Test 1 Test 2 Test 3 
Casual walking 300 250 320 
Gardening 110 90  
Gym/Aerobics 30   180 
Housework 300  120 
Jogging 130 80 90 
Stair Climbing 60 35 115 
Walking fast 280 200 220 
Combined total 1210 655 1045 
Moderate to vigorous aerobic activity 500 315 605 
% Exergames 0.00% 0.00% 0.00% 

Table A115: P20. Self-reported weekly minutes of physical activity, recorded by 
participant 

P21 

P21 interview 1: April 2, 2011 
Summary: P21 is a fifty-three year old who walks about an hour daily. She walks the dog, to shop 
for groceries, and goes up and down the hill to a major street several times a day. She also walks 
up the stairs up to her flat and down to ground level several times daily. About once a week in 
good weather, she rides a bike for half an hour. She really likes the idea of exercising by playing 
a game. She’s never been to an aerobics class, but has tried Zumba. Because she was planning 
to buy the console and Wii Fit game to participate in the study, she didn’t think she would drop in 
very often on Saturdays, except to consult on playing a game or to get fitness advice from 
Margaret the trainer.  

Because of her irregular working schedule, P21 prefers not to have the time constraints of a 
fitness class that takes place at a certain time and day of the week. The advantage of a home 
fitness system like the Wii Fit is that “if I have it at home, I can do it whenever I feel like I’ve got 10 
minutes or [am] feeling too much like a couch potato.” P21 wanted to be athletic when she was 
younger, but didn’t play basketball after Grade Nine. Her friends were much taller and more 
coordinated than she, and they were picked for the team. 

P21 mentioned a study conducted by researchers at the University of Calgary. People who sit all 
day are prone to certain illnesses because of their inactivity. Even going to exercise in the 
evening did not mitigate the effects of inactivity. However, if people were physically active on their 
breaks, their overall health was much better.  
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P21 interview 2: June 11, 2011 
Summary: At the time of the second interview, P21 reported that she has not been using the Wii 
Fit game because the weather has been good and she’s been spending more time outdoors. At 
the start of the study, it was winter, her most inactive time of the year, and she wanted to find an 
additional indoor physical activity. She was hoping to use the Wii Fit system more in the 
upcoming winter, but realized that she’d be through with the study by then. The week of the 
interview, she was ill, so her self-reported activities were a little lower than they had been. The 
week that she fills out the activity chart, P21 is very aware of every bit of physical activity so that it 
can be reported. If a day passes and she hasn’t exercised, she will be sure to add more activity to 
her day so that she can report on it. She likes the additional pressure of being in the study as it 
helps her to be more active. 

She noticed that when she is conscious of her pace, she walks really quickly from the bottom of 
her street up to the house, and then up the stairs. She feels her heart beating much faster after 
walking this route quickly. She does this five-minute walk four or five times daily and realized this 
gives her a good workout.  

In the winter, P21 walks her dog daily but might stand and throw the ball while the dog runs. She 
doesn’t mind walking when it is wet, but not when it is both wet and cold. In the nicer weather, 
she hikes ninety minutes at Lynn Canyon once or twice a week with the dog and they both have a 
good workout. She says: “going for a walk up into the woods, it's the whole thing of being outside 
and just being in the environment.  Like right now, the river is just so loud; it's the physical 
sensory experience of being in an environment…I really like hiking...I don't like exercising for the 
sake of exercise, I like going taking the dog up Lynn Canyon because I enjoy the physicality of it.” 
She likes being active when it is part of an activity she is doing already, like walking the dog or 
shopping. 

When she attended the Saturday drop-in for her interview, she noticed that there were games 
that she hadn’t discovered yet, like boxing, and thought they looked like fun. She notes that “it's 
really small and you'd think that it wouldn't be a barrier, but I have to muck around with the 
television and change all the settings on the TV, and hook things up, and I have to rearrange the 
furniture a bit, I have to move stuff out of the way in order to give myself enough room to do it, 
and it seems... it's enough to make me not want to do it.” P21 does play traditional sedentary 
video games.  

P21 considers herself an intrinsically motivated person, but her inner drive hasn’t really been 
working in relation to using Wii Fit. P21’s reaction to filling in the chart is: “I think I do more in a 
given day than I do”. P21 reports that her activity level fluctuates between being very active 
physically in her work, or when she’s doing home renovations, and is less active otherwise. When 
P21 is busier at work, she tends to do more physical activity as part of the job.  

P21 sometimes sets goals, but doesn’t always stick to her goals. She is a competitive person, 
and told Margaret that she wanted to be the “star student,” even while standing on one leg. She 
wanted to know if her Six Minute Walking test score was the highest. [Her scores were among the 
top two.] She likes the screen in Wii Fit that gives the rank among players, and she likes to 
improve her own score by competing with herself. She doesn’t just compete to be better than 
everyone since she realizes that anyone can have a bad day. It is more meaningful for her to 
improve her own score.  

P21 interview 3: July 23, 2011 
P21 remarked that she forgot to write down that she walked to the store or climbed the stairs at 
least twice a day on her self-reporting physical activity chart. She wondered if her Six Minute 
Walking Test score was the best, and mentioned that her hand was sore and that might have 
slowed her down a little today. She really likes competing with herself to try to improve her score 
on the Wii games. During the summer, she did renovation work around her house, and that work 
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was quite physically exertive. When she played with her Wii Fit Plus, she was able to get scores 
in the top ten, as she is the only one using the system. [Someone who plays frequently and so 
has produced many earlier top scores, or who shares a console with other players, would have 
more difficulty getting a top ten score.] She intends to use WFP more during the winter months 
when she isn't as active. She likes the Soccer Heading and Ski Jumping games, but hasn't 
enjoyed the Yoga sections in Wii Fit Plus.  

In order to turn on her television and play Wii Fit Plus, P21 has to go through two or three steps. 
Even though the time it takes is nothing, she would rather just pick up her iPod and play games. 
Her favorite is Angry Birds - she has almost completed the second game and is not sure what 
she'll do after that. Each version of the game costs 99 cents, so she has gained a lot of 
entertainment value for only two dollars. When asked to consider a mobile game she'd like to 
play, she says she often takes her dog on the same route and only has a few hours of time to 
complete the hike. She'd like a game that rewarded her for completing the course more quickly 
than before, and would only want to hear her score if she went faster than she previously did. 
Maybe her reward could be another Angry Birds game. She isn't the kind of person to write down 
her times or speed, but if she did, she would be thinking about how to improve her score.  

P21 likes the idea of a visual reference to show how well she is doing compared to other times. 
Maybe the first time she used the route, she could mark landmarks. When she returned to that 
route, she could track how quickly she moved between the landmarks compared to previous 
times. If she was going slower, she could have her own ghost image to show the fastest time, like 
on multiplayer mode in Wii Fit Plus. Although she could create the same effect by using a 
stopwatch to track her times, a visual reference would make it more interesting than just watching 
time pass. She doesn't care if the avatar is in her exact image, as long as she had ten 
androgynous characters to choose from. She doesn't play online role-playing games. 

Because her mother who is eighty-six is still relatively fit and active, P21 thinks she will be as 
well. P21 is a similar body type to her mother. Her mother and her friends are part of a hiking 
group who walk twelve to fourteen kilometers in one trip. The older (or less fit) members like her 
mother meet the group halfway and carry on from there. Her mother joined the weekly hiking 
group after she retired. P21's partner has had three pedometers but none of them worked. The 
idea is that you can learn how many steps you've taken during the day, but if the pedometers 
from three different sources didn't work, there might be a usability or manufacturing problem with 
these devices.  

Her dog gets P21 out of the house and walking every day. She also shops locally and walks to 
the store. She was surprised that her friend from high school who is extremely fit asked her to 
bring the Wii Fit Plus game and Balance Board along for a weekend away. P21 assumed that the 
games were not interesting for extremely fit people. Except for the really fit friends, P21 thinks 
she is about as fit as her friends. She has never tracked her physical activity before, but thinks 
there is room for more physical activity in her life so that she stays fit. She likes to incorporate 
physical activity into her schedule as part of other activities, like walking the dog outdoors, rather 
than specifically doing exercise, which she finds boring. She used to think that if she was really 
active in the summer, she didn't have to worry about the winter months, but this year she's had a 
low-grade flu for six weeks or more. This year, she may not be fit enough after the summer 
because she hasn't been as active and that concerns her.  

P21 thinks commitment plays a big part in being more active. Unless she's conscious of her 
activity level, she is not aware that she needs to improve. When the idea of being active becomes 
more conscious, she is more likely to do it. As far as fitness games go, if the game requires a 
minimum of set-up, she would be much more likely to play it. She really likes table tennis, and 
she played it for a while. But she doesn't like to drive somewhere to exercise, and has noticed 
that there is Table Tennis for those who are 55+ at her local community centre. She is 54, and 
hopes they will allow her join.  
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Name: P21  
Total time on this console: :01   
Height: 169 cm  
Date of birth: 10/23/1957  
Date BMI Weight kg. Fit Minutes Calories  
02-Apr 20.94 59.8    
11-Jun 20.8 59.4    
23-Jul 20.87 59.6    

Table A116: P21. Data retrieved from Wii console at research site (number of 
visits) 
 

  P21 P21 (2) P21 (3) 
Chair stand (in 30 seconds) 16/30+8 32.5/30 33/30 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 49.2 50 48.6 
Wii Balance-Right 50.8 50 51.4 
Age 53 53 53 
BMI 20.94 20.8 20.87 
Weight (kg)/ Height (169 cm) 59.8 59.4 59.6 
Six minute walking (feet) 1774 2053 2074 

Table A117: P21. Interval testing conducted and recorded by research team 
 
P21 Test 1 Test 2 Test 3 
Wii Fit (33% aerobic) 60     
Casual walking 210 330 285 
Housework 45 30  
Painting & Renovations (50% aerobic) 270   420 
Table tennis, Shoveling 30   60 
Gardening  45 75 
Stair Climbing   30   
Combined total 615 435 840 
Moderate or vigorous aerobic activity 185 30 270 
% Exergames 9.76% 0.00% 0.00% 

Table A118: P21. Self-reported weekly minutes of physical activity, recorded by 
participant 

P22 

P22 interview 1: June 30, 2011 
Summary: P22 is fifty-two years old, and had to retire recently, as she was unable to continue 
work due to a physical disability. Until recently, she had been doing aerobic dog walking for ninety 
minutes a day, strength training with weights three times a week, and yoga once a week. In the 
last few months, she's had to cut out all physical activity because of her health condition, and is 
slowly working her way back to weekly yoga classes. P22 likes to stretch and breathe with a yoga 
group, to walk with others including dogs, but prefers to lift weights alone. When she first started 
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weight lifting, P22 had an orientation to the equipment, but hasn't worked extensively with a 
personal trainer before. 

In high school, she was part of a cooperative co-ed physical education program that took a non-
competitive approach to sports. Her high school program took an experimental seventies 
approach to physical education, but there was still a different socialization process for women 
than for men. Growing up, P22 was bookish but loved being outdoors, and participated in 
extreme activities with her friends like cliff diving near Capilano Canyon. When she was in her 
twenties, P22 played a form of ‘kamikaze’ racket ball with lawyers, but had to give it up because 
she experienced too much physical discomfort. Because the sport was so aerobic and such a 
great stress release, she really missed playing racket ball at that intensity level.  

P22 interview 2: August 30, 2011 
Based on the first two charts of self-reported activity, P22 ranks above the weekly minimum of 
one hundred and fifty minutes of moderate to vigorous aerobic activity recommended by the 
Canadian Physical Activity Guidelines. This summer, she has had several health challenges - 
some are chronic conditions – her hips locking – while others are related to allergies, or are 
hormonal because of endometrial ablation surgery in June. She also experienced vertigo for the 
first time and is unsure of the cause. Years ago, she had a knee injury that prevented her from 
playing softball and her back problems have become worse over time. Also her dog died and so 
she hasn't been out power walking like she used to. 

P22 is not really involved in goal setting because she questions the political basis of these types 
of goals:  "It's completely bound up with my being to not do that. Not [to] obsessively weigh 
myself. Not [to] compare myself to anorexic heterosexual models or whatever." She stands in 
resistance of those social 'norms' as a politically aware person. For P22, a holistic viewpoint 
works best, one where she actively works to integrate mind and body rather than trying to 
separate them. In order to maintain her physical and emotional health, she tries to be outdoors 
and active several hours per day. It is important to look at her whole being, and not try to 
separate issues like competition or cooperation from the rest of a woman's life. Rather than trying 
to compartmentalize her time (i.e. ‘Now it's time for the Wii Fit!’), P22 would prefer to integrate 
activities into her day as a whole and do what feels good to her at the time. She does want to 
work on strengthening her core muscles, as well as improving her balance. 

P22 has attended the drop-in several times at the study site, and has tried new games on Wii Fit 
Plus while she's there. She'd also like to try Dance Dance Revolution. P22 pointed out that she is 
part of Generation Jones, people born in the second decade of the Baby Boomer Generation. 
Generation Jones individuals are supposed to be competitive. When fitness games are fun and 
when interaction with others is part of creating that experience, she is competitive in the sense 
that she likes to interact by playing games with others.  

P22 “didn't like the Wii because: (1) I prefer doing stuff with others, and missed group times at 
Britannia because I was active elsewhere with friends/community Saturday mornings, (2) Looking 
at it/tripping over it reminded me of home reno stuff I should've been doing, (3) (related to this) I 
didn't have enough privacy or 'room to move' at home, and (4) Time flies by when you'd rather be 
outside during a short summer/sun season . . . and (5) I'm just not as into the virtual as the actual 
(and someone gave me their old bike to try out!).” 

P22 interview 3: November 26, 2011 
Summary: P22 read through the summary of her previous interview, but noted that because there 
are no adjectives, the reader might not realize that she has a sense of humour. The comment 
about Generation Jones was meant to be whimsical or humourous. She has experienced vertigo 
since August. The vertigo began as allergies and became a cold that affected her inner ear and 
her balance. She says that the Wii Fit games didn't really grab her attention. When she had the 
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chance to be outdoors in nice weather instead of working inside with cutesy virtual characters, 
she chose the fresh air. The only Wii Fit game she really liked was cycling around the island. She 
doesn't have a cell phone anymore, but when she did have one, she used it mainly for work. She 
felt like she was available all the time, and consciously gave that responsibility up. She doesn't 
use a pedometer - she might have tried one once but hasn't used one since to track her activity 
level.  

In the past six months, P22 has experienced a number of health challenges in addition to vertigo. 
She has chronic pain in her hip, has not been aerobic walking because her routine was disrupted, 
feels like a blob, has symptoms of perimenopause, and has developed a chlorine allergy. 
Because of the chlorine allergy, she is unable to go swimming or attend Aquafit. Her local fitness 
centre has substituted Pilates for Yoga in their schedule and she prefers Yoga. Her volunteer 
schedule has shifted lately as well, and she has less time for physical activity. She is going 
walking in snowshoes soon. In her lifetime, she's gone from downhill skiing to cross-country to 
running snowshoeing to walking in the snowshoes. She is frustrated because she doesn't have a 
dog to go walking with on a regular basis but she still plans to remain as active as she can be. 
The self-reflection required by the study has helped her to realize that instead of getting caught 
up in feeling bad, she prefers to accept her present physical condition and work from there. She 
has gained insight and self-awareness even if the process included some painful realizations. 

Right now, P22 is trying to have less structure in her life to accommodate so many variables. 
Ideally she'd be doing ninety minutes daily of aerobic exercise, but isn't doing that now. She's 
trying not to be too hard on herself because she has gained forty pounds and is not going to the 
gym regularly anymore. In the recent past, she went three hours a week to do strengthening 
exercises. She thought she'd like the Wii games more because she is a nerd and likes working on 
the computer. Friends have tried to interest her in video games, but they are not really of interest 
to her. 

Name: P22  
Total time on this console: 1:10  
Height: 165 cm  
Date of birth: 7/4/1959  
Date BMI Weight kg. Fit Minutes Calories  

02-Jul 28.65 78    
16-Jul   25 84 Aerobic/Balance 

20-Aug 28.36 77.2 45 152 TrainPlus 
26-Nov 29.75 81.0    

Table A119: P22. Data retrieved from Wii console at research site (number of 
visits) 
 

Frequent play Times Recently Days ago 
Balance Bubble 8 Island Cycling + 1 month 
Hula Hoop 5 Free Step “ 
Table Tilt 5 Hula Hoop “ 
Soccer Heading 3 Soccer Heading “ 
Island Cycling 1 Balance Bubble “ 
Free Step 1 Table Tilt “ 
Snowboard Slalom 1  Snowboard Slalom “ 

Table A120: P22. Data retrieved from Wii console at research site (games 
frequency) 
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Name: P22 22 
Total Time on this console: :00  
Height: 165 cm  
Date of Birth: 7/4/1959  

Table A121: P22. Data retrieved from Wii console at home site 
 

  P22 (1) P22 (2) P22 (3) 
Chair stand (in 30 seconds) 14/30+16 17/30+13 12/30+18 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 62.8 60.6 54.6 
Wii Balance-Right 37.2 39.4 45.4 
Age 51 51 51 
BMI 28.65 28.36 29.75 
Weight (kg) / Height 165 cm 78 77 81 
Six minute walking (feet) 1701 1554 1421 

Table A122: P22. Interval testing conducted and recorded by research team 
 
P22 Test 1 Test 2 Test 3 
Casual walking 540 540 480 
Gardening 90 120 90 
Housework 180 180 240 
Stair climbing 105 135 120 
Walking fast 90 210 150 
Yoga class/meditation 60 60 120 
House painting 480   
Home renovations 360   
Frisbee/catch/casual cycling 120   60 
Wii Fit (1/3 aerobic)  60  
Combined total 2025 1305 1260 

Moderate to vigorous aerobic activity 315 365 330 
% Exergames 0.00% 4.60% 0.00% 

Table A123: P22. Self-reported weekly minutes of physical activity, recorded by 
participant 

P23 

P23 interview 1: July 6, 2011 
Summary: P23 is fifty years old and likes to be outdoors and walking every day. She's been like 
that since she was a kid. She doesn't consider walking to be exercise; just how she gets around. 
She sometimes goes out dancing but her primary physical activities are aerobic exercise, walking 
and yoga. When she's doing yoga, she doesn't usually do the aerobics class in the same week.  

Since she got the Wii console, the weather has been sunny, so she's only played once so far. 
That was a lot of fun. The Wii Fit Plus interactions that are more like games and less like exercise 
appeal to P23. She loves to watch other people play the games, and learns how to play based on 
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what she is observing. The graphics appeal to her visually, and watching others playing the 
games makes her laugh. It is not that she is laughing directly at other people; it is just that the 
whole experience makes her laugh (unlike other types of exercise). One criticism she has of the 
Wii's synthetic environment is that it takes a lot of time to move between the mini-games. P23 
thinks that the Wii Fit Plus game is more responsive than she expected it to be. Although the 
technology has been around for a while, this was the first time she'd experienced it. She has 
already told some friends about the study and they plan to join as a group of three. 

When P23 was in high school, she was on the basketball, volleyball and track and field teams. In 
her twenties, she went swimming or cycling with friends. At one time, P23 played more team 
sports, but now she likes to focus on sports that encourage a symmetrical workout like swimming, 
yoga or aerobics. She cycled a lot when she was in her thirties, but now a lot of her friends have 
moved away or are too busy doing other things to go riding. They are still physically active, but 
have other activities taking up their time.  

P23 interview 2: August 13, 2011 
Summary: P23 reported that her group played the Wii Fit Plus a lot for the first three weeks after 
they had the console. But then the weather was sunny, and it was more fun to be active outdoors. 
P23 continued with her weekly yoga class, and was out dancing and marching during the (queer) 
Pride activities. But P26 was preparing to move out of the apartment, so they have been packing 
and moving rather than using the Wii much in the past few weeks. When they borrowed the Wii 
Sports Resort disk, they played it a lot more than the Wii Fit Plus because they enjoyed the 
friendly competition. P23 doesn't like Wii boxing much but Wii golf is a lot of fun.  

When P26 moved, she preferred to return to P23's apartment to play on the Wii console. P8 lives 
next door to P23, so they thought that having the Wii console at P23's house was the best 
placement. P23 remembered that when she was showing the new games to P26 and P8 , a 
whole hour passed before she realized it. She thinks that P8 doesn't use the games as often 
because she is afraid of injuring her body. P8 prefers more controlled games like Table Tilt while 
P23 and P26 prefer the Obstacle Course and some of the Wii Sports activities that are fast-
paced. Recently, P26's nieces (aged seven and nine) came for a visit and played Wii Fit Plus 
games with them, as well as Just Dance games. The nieces created their own Mii characters. 
Using the games gave everyone a chance to be more socially interactive with each other.  

When P23 is more physically active, it makes her feel more positive - she craves the feeling. 
When she feels good physically, she is better able to tackle mental challenges. Because she is 
teaching, being physically active helps her to feel ready to work with the public. She doesn't 
spring back like she did when she was younger, so being active is an important part of staying 
healthy. When she was in high school, P23 usually had one of the top performances or highest 
scores. Now, when she thinks of joining a team, she's not sure if she'd be able to compete and is 
worried about injuring herself while participating in team sports. She prefers to exercise solo 
rather than with a team. The idea of wanting to be better than others doesn't really enter into her 
hesitation to be part of a team, as she doesn't always have to be number one.  

P23 has always felt like a free spirited person, and didn't have a lot of guidance from her parents 
with regard to planning for the future. Lately, she has been thinking more about goals and 
planning for the future. P23 has used her home Wii to set a goal of gaining a little weight; the 
body test can make her feel frustrated but also more aware because she still isn't symmetrically 
balanced from left to right. "I exercise to feel better. I don't do it to compete." She thinks that the 
competitive aspects of the Wii games just helps the social activities to be more fun and gives 
them an edge.  
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P23 interview 3: October 8, 2011 
Summary: P23 asked for a small correction to the last summary, and reviewed her fitness test 
scores. She stated that although she hadn't played on the Wii this week, she played the week 
before with P26 and her nieces. They like the Wii Resort games like ping-pong and basketball. 
P26 likes boxing and playing sword fighting with her niece. They had planned to play Wii again 
this week, but family conflicts changed their social plans. Although her self-reported minutes of 
activity during the first and second test were low on moderate to vigorous activity, P23 pointed out 
that she goes to hot yoga classes once or twice a week. When she's doing that type of yoga, she 
is sweating and her heart rate increases for ninety minutes. P23 liked to see her activities in a 
chart so she could track when she was physically active, and what her activities were. 

P23 discussed some technical challenges that they had setting up a second remote when playing 
Wii Sports Resort. After their initial interest in Wii Fit Plus, they switched over to playing Resort 
because it is better suited to group play and competition. P23 says that Resort allows you to 
compete directly with each other, and supports the feeling that skill in involved. When you play 
Wii Fit Plus games, you are competing in a more synthetic way, taking turns and trying to have a 
better score in the time allowed. When setting up to play, the adults took over ten minutes to 
figure out how to activate the second remote for Resort games. They had just finished setting it 
up when an eleven year old looked up from her own computer game and advised them on the 
correct set up procedures. When P23 played Just Dance, she didn't like it because the sensors 
didn't pick up her movements and she just wanted to dance. It didn't feel like dancing to perform 
for the sensors. When they lived together during the initial period of the study, P26 used the Wii 
Fit Plus games more often, partially because she plays games more and found it entertaining. 
P23 tends to entertain herself by reading a book or going for a walk. 

P23 has a smart phone but doesn't think she'd use a mobile fitness application. She says that 
when it is raining outside, she is not likely to go out and exercise. She doesn't have a lot of upper 
torso strength, so is nervous when being active in ways that others rely on her strength. One 
example was when she was rock climbing - she was nervous when she was the lowest person in 
the group, or when she kayaks, she prefers to be in front because the back person should have 
better core strength. P23 has always been aerobically active and that's just part of her lifestyle. 
She plans to stay active for life because she doesn't want to develop arthritis or other chronic 
health conditions. She hopes she doesn't ever have injuries that prevent her from being active.  

P23 likes to go to hot yoga twice a week, and likes to go outside every day. When she doesn't go 
outside, she feels weird. When the weather is bad, she tends to stay inside more. The study was 
useful because she learned about how sensors are used in games and liked the routine of 
tracking her physical activity in a chart and her weight through the Wii console. It made her more 
aware of her balance, and she'd like to work more on balance when she has time. She has 
always been social and that's partly why she organized a group to play Wii Fit Plus together. She 
also liked the idea of friendly competition among her friends. Commitment to physical activity is 
critical to getting into a routine, and once you have a routine, you really reap the benefits of your 
physical activity. 

 

Name: P23  
Total time on this console: 0:00  
Height: 155 cm  
Date of birth: 1/31/1961  
Date BMI Weight kg. Fit Minutes Calories  

02-Jul 18.23 43.8    
13-Aug 18.23 43.8    
08-Oct 18.52 44.5    
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Table A124: P23. Data retrieved from Wii console at research site (number of 
visits) 
 
Name: P23  
Total time on this console: 3:08  
Height: 154 cm  
Date of birth: 1/31/1961  
Date BMI Weight kg. Fit Minutes Calories  

2-Jul 18.72 44.4 5 5 Balance 
6-Jul   35 75 TrainPlus 
7-Jul   54 97 TrainPlus/Balance 

10-Jul   32 58 TrainPlus/Balance 
12-Jul 18.85 44.7 17 25 TrainPlus/Balance 
21-Jul 18.97 45 4 8 TrainPlus 
26-Jul 18.97 45 25 58 TrainPlus 
28-Jul 18.76 44.5 16 18 Balance 

Table A125: P23. Data retrieved from Wii console at home site (number of visits) 
 
Frequent play Times Recently Days ago 
Obstacle Course 32 Ski Slalom + 1 month 
Ski Slalom 27 Table Tilt + 1 month 
Soccer Heading 7 Obstacle Course + 1 month 
Tightrope Walk 6 Perfect 10 + 1 month 
Segway Circuit 4 Snowball Fight + 1 month 
Table Tilt 3 Segway Circuit + 1 month 
Island Cycling 3 Soccer Heading + 1 month 
Perfect 10 2 Island Cycling + 1 month 
Snowball Fight 2 Bird’s-Eye Bull’s-Eye + 1 month 
Bird’s-Eye Bull’s-Eye 2  Tightrope Walk + 1 month 

Table A126: P23. Data retrieved from Wii console at home site (games frequency) 
 

  P23 (1) P23 (2) P23 (3) 
Chair stand (in 30 seconds) 17/30+13 15/30+15 16.5/30+14.5 
Standing balance (# sec on 1 leg)  30 30 30 
Wii Balance-Left 48.8 47.7 48.3 
Wii Balance-Right 51.2 52.3 51.7 
Age 50 50 50 
BMI 18.23 18.23 18.52 
Weight (kg)/ Height 155 cm 43.8 43.8 44.5 
Six minute walking (feet) 1679 1765 1769 

Table A127: P23. Interval testing conducted and recorded by research team 
 
P23 Test 1 Test 2 Test 3 
Wii Fit Plus (1/3 aerobic) 109 12  
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Casual walking 210 295 225 
Housework 60 130  
Yoga   180 
Stair climbing 3   60 
Walking fast   5 5 
Moving boxes   15   
Biking   60   
Total 382 517 470 
Moderate to vigorous aerobic activity 39 84 65 
% Exergames 28.53% 2.32% 0.00% 

Table A128: P23. Self-reported weekly minutes of physical activity, recorded by 
participant 

P24 

P24 interview 1: March 29, 2011 + interview 2: June 7, 2011 
Summary: P24 is a forty-nine year old student, living with two roommates. Because her 
roommates are video game enthusiasts, P24 has access to a range of game consoles and titles, 
including the Xbox Kinect whose interface requires the player to be physically active using large 
gestural movements. Although she enjoyed playing Dance Dance Revolution on Kinect with her 
roommates, P24 actively dislikes the Wii interface and Wii Fit Plus games. She noticed that after 
working with the group at the Saturday morning drop-in, she was more open to trying Wii Fit, but 
not enough to play it at home. Although P24 asked for a fitness consultation with the study’s 
trainer, she was unable to attend her appointment. P24 has a larger sized monitor at home than 
is available at the study site, and reports that the larger screen allows her to become more 
immersed in a game. As well as disliking Wii Fit Plus, the game predominantly used in the study, 
she found fault with the lack of privacy and numerous distracting elements at the study site. After 
summer began, P24 stated that she’d prefer to be active outdoors. 

In high school, P24 embraced the identity of a “nerdy artist” and was not involved in organized 
sports. Currently, she tries to engage in forty minutes daily of physical activity, primarily walking to 
and from work or to shop at thrift stores.  She has attended yoga classes in the past, but does not 
usually practice unless she is with a group. When she plays DDR with her friends, it is usually in 
the evening. P24 reports that time passes quickly and she can be active without realizing it 
because she is enjoying the experience. Her dislike of the Wii Fit game is partially aesthetic – she 
dislikes the avatar characters, describing them as “Weebles” and “small child-like characters.” 
She does not want her persona to be represented in the game. According to P24, the game play 
is episodic, resembling television commercials. She would prefer information about how many 
calories she’s burning to learning that she has a higher score than someone else. Although she 
has not played Wii Fit more than a few times, she doesn’t think the game offers opportunities for 
skill development.   

P24 states that the element of competition has dissuaded her from involvement in sports of any 
kind. She talks about the difficulty of being around younger people who are very physically active: 
“The kind of archetypical ideas of physical fitness for me angle around when I was twenty-five, 
what my body looked like at twenty-five, and here I am at fifty, and trying to get some realistic 
perspective. Because even if I exercise four days a week, I would never be, or don't think I will be 
like I was when I was twenty-five.” 

Participating in the study, P24 has realized that she’s not as physically active as she thought she 
was. She’s become more aware of the necessity of putting conscious effort into sustaining a 
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certain level of physical activity. At this time, she is more able to commit to achieving her goals at 
school instead of physical fitness goals. 

P24 interview 3: July 5, 2011 
Summary: P24 really appreciated reading the summary of her first two interviews. These were 
thoughts that were in her head and she appreciates seeing them in written form. Having the 
summaries gives her a chance to move forward with some of the intentions she expressed. She 
reports that the difference between using Wii Fit Plus and using Kinect's version of Dance Dance 
Revolution is that the latter is more sophisticated, has better music and graphics, and is geared to 
people who are more ‘hip.’ On the other hand, Wii Fit Plus seems aesthetically lacking, and 
seems to be made for less sophisticated people who are not ‘hip.’ P24 thinks that the ideal fitness 
game would have these elements:  "The more sophisticated and creative they are, the better. 
And I think that there needs to be some focus on key elements like a check-in when you go look 
at your program. Check-in would give you an update about where you're at and your progress."  

Although she has never used a mobile fitness application, P24 likes the idea of having something 
she can slip into her pocket and use while she is out in the world. She likes the idea of not being 
tied down to a computer. She imagines a device that will play music and give her instructions on 
doing a workout, and also one that will be able to track her weight and movements. She imagines 
an app that would be able to tell her who on her block was trying to lose weight or be more active. 
Then she could contact her neighbours and say, ‘who wants to go for a walk tonight?’ They could 
talk about where to buy the best food and how to get the most satisfaction when they choose to 
cheat on their diet. It would be a way to connect with people in her local community and to work 
together to find the best local resources. P24's ideal game would be one that gets her out of the 
house so she can be outdoors and meeting people. Ideally, she'd like to be active an hour and a 
half daily. 

P24's partner is an avid cyclist. He purchased matching ‘killer’ bikes for them that they can travel 
easily with. The bikes fold up. Part of staying active for life involves being with him, and going 
cycling together. P24 does not play video games and has never used a pedometer. As a result of 
participating in the study and tracking her physical activity levels, P24 has learned that she is not 
as active as she'd like to be. She is thinking of getting some form of support so she can be more 
active and overcome the barriers to fitness that she experiences.  

 

Name: P24  
Total time on this console: 0  
Height: 170 cm  
Date of birth: 12/5/1961  
Date BMI Weight kg. Fit Minutes Calories 
04-Jun 24.15 69.8   

Table A129: P24. Data retrieved from Wii console at research site (number of 
visits) 
 

  P24 P24 (2) P24 (3) 
Chair stand (in 30 seconds) 15/30+9 24/30+6 15/30+15 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 50.5 44.5 50.1 
Wii Balance-Right 49.5 55.5 49.9 
Age 49 49 49 



 

260 

BMI 23.92 24.15 24.78 
Weight (kg)/ Height 170 cm 71.5 69.8 71.5 
Six minute walking (feet) 2108 1921 2152 

Table A130: P24. Interval testing conducted and recorded by research team 
 
P24 Test 1 Test 2 Test 3 
Exergames (33% aerobic) 70 40   
Casual walking 155 120 180 
Hula Hooping 35     
Dancing   35   
Cycling   90 130 
Housework  40 100 
Walking fast     60 
Gardening   60 
Combined total 260 325 530 
Moderate to vigorous 
aerobic activity 58 165 190 
% Exergames 26.92% 12.31% 0.00% 

Table A131: P24. Self-reported weekly minutes of physical activity, recorded by 
participant 

P25 

P25 interview 1: August 27, 2011 
Summary: P25 usually gets in about two to three hours a week of physical activity. She is back at 
school, and is working full time, and so she is less active than she would like to be. Her 
physiotherapist has asked her to do twenty minutes of core exercises at least three times a week. 
She prefers to work out alone - when she was still able to run, she ran alone, and also enjoyed 
weight lifting on her own. The advantage of exercising alone is: "You don't have to rely on other 
people to get up and go when you want to go." P25 heard about the study from a friend who told 
her it was fun, but she had never tried playing Wii Fit games before the study began.  

Until she was diagnosed with a degenerative disk disease, P25 kept very active by running and 
lifting weights. Although she hasn't had any special training, P25 used to volunteer in a 
community fitness centre, keeping an eye on things. When she was volunteering, she was able to 
work out for free. P25 hasn't been involved in organized sports since she was in school, when 
she participated a little in field hockey and the track team. Right now, as a result of being a full 
time student and working, she is the most physically inactive that she's ever been.  

P25 joined the study with her partner and her mom. Her mom P1 has been diagnosed with 
Alzheimer's, and has a poor short term memory. As a result, P25 will assist her mom tracking the 
self-reported minutes per week of physical activity. Although her mom thinks she jogs or swims or 
walks daily, she hasn't been as active for the past year or more.  

P25 interview 2: October 27, 2011 
Summary: P25 gave the interview on the telephone, as we ran out of time on Saturday morning. 
She read through the summary from her first interview and affirmed that it was correct. When she 
answered the phone, she turned off her music - she was using a yoga ball to do exercises a 
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physiotherapist taught to her. Two moves that she mentioned were the Superman Pose and one 
where she rolled the ball from side to side using only her leg. Sharon, the substitute fitness trainer 
for the study, confirmed that she had the correct size of fitness ball. P25 said that Sharon also 
mentioned that she should limit her use of the ball to four hours at a stretch to protect her 
stomach muscles from overuse. P25 mentioned that she'd like to thank Sharon for volunteering 
the information. 

P25 and P30 have set up their Wii Fit Plus station in the garage, as they have more room out 
there. They typically play games from the Balance selections, like the penguin game, soccer 
heading or ski slalom. P25 was introduced to the boxing game in the Aerobic section while she 
was at the study site for her second round of testing. Other than testing times, the group has not 
attended the Saturday morning drop-in. P25 is busy working full time and going to school, and so 
finds it hard to take time out to be physically active. She never regrets having a little exercise, and 
enjoys the good mood that comes with it.  

P25 sets goals when she works on the exercises for rehab given to her by her physiotherapist. 
She does a minimum of twenty minutes three times a week, but has a goal of doing the twenty 
minutes daily. She has managed to accomplish this a few times. After the original injury, she was 
afraid to do much exercise because she didn't want to have so much pain. Her current treatment 
program involves having shots of cortisone to help alleviate pain while she works to build up her 
core strength in order to support her lower back.  

P25's parents have both been physically active and they seem to have maintained physical 
health better than others their age. Her sister is a competitive runner, but P25 has always 
preferred to just be active for her own satisfaction, not to win the race. Her sister the racer has 
always liked to compete, to beat her own times, and to be in the newspaper.  

P25 interview 3: November 19, 2011 
Summary: P25 thought that she had been going faster the second time she did the Six Minute 
Walking test, although she was just a little slower than the first time. She said that part of the 
reason they did more work on the Wii Fit Plus in the beginning was that she had more free time 
during the summer. Originally, they had the Wii Fit system in the garage, but found it was too cold 
out there. They've moved it into the house, and that is more convenient. They do have a lot of 
connections going into their television, but that's not preventing them back from playing. Since 
they moved the Wii Fit into the living room, it is easier to play. P25 appreciates the system 
because it provides physical activities she can do with her mother and partner while having a 
laugh. The physiotherapy exercises seem a little dry in comparison.  

P25 has a cell phone, but has not used fitness applications. When P25 and P30 travel, they use a 
pedometer to track how much they are walking. They went on a nine-kilometer walk when they 
were on holidays. P25 tracks her physical activities in detail on a wall calendar. Because she 
learned new balance exercises and got great advice from Sharon the fitness trainer, P25 learned 
something new from participating in the study. Because their group only came to the study site for 
testing, they didn't have much interaction with others who were part of the study.  

P25 occasionally works on the Wii Fit system on her own, but usually gets her partner and mother 
to work out with her at least once a week. Because she is going to school while working full-time, 
P25 finds it difficult to add more activities at present. She realizes that she should be doing twenty 
minutes of physiotherapy exercises daily to strengthen her core muscles and keep her lower back 
pain under control. Because of her back condition, she is unable to run, but is able to walk quickly 
instead. P25 and P30 were going to the gym during the summer, but found it was too crowded to 
do her physiotherapy exercises with the ball there. It is more convenient to do those exercises at 
home in her living room. Sometimes P25 will do her balance board work while drying her hair in 
the morning - she tries to fit in the physiotherapy exercises whenever she can. When P25 is doing 
her physiotherapy exercises, she likes to listen to music. The time seems to pass more quickly 
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and music fills the empty sound of their big house. The idea of commitment seems central to any 
kind of physical activity or anything else you want to do.  

 

Name: P25  
Total time on this console: 0:20  
Height: 162 cm  
Date of birth: 4/24/1962  
Date BMI Weight kg. Fit Minutes Calories  
27-Aug 20.35 53.4 20 42 Balance 
22-Oct 20.31 53.3    
19-Nov 20.46 53.7    

Table A132: P25. Data retrieved from Wii console at research site (number of 
visits) 
 
Frequent play Times Recently Days ago 
Soccer Heading 4 Soccer Heading +1 month 
Penguin Slide 4  Penguin Slide +1 month 
Ski Jump 4  Ski Jump +1 month 
Table Tilt 2  Table Tilt +1 month 

Table A133: P25. Data retrieved from Wii console at research site (games 
frequency) 
 

  P25 P25 (2) P25 (3) 
Chair stand (in 30 seconds) 21/30+9 22/30+ 20/30+10 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 49.6 56.9 55.5 
Wii Balance-Right 50.4 43.1 44.5 
Age 49 49 49 
BMI 20.35 20.31 20.46 
Weight (kg)/ Height 162 cm 53.4 53.3 53.7 
Six minute walking (feet) 1939 1863 1911 

Table A134: P25. Interval testing conducted and recorded by research team 
 

P25 
Week 

1 
Week 

2 
Week 

3 
Week 

4 
Week 

7 
Week 

12 
Wii Fit Plus (33% aerobic) 120 30 30 18 20 52 
Bicycling 15           
Casual walking 55    70 70 
Gardening 45 25     
Gym/Aerobics 45 120 50 60 60   
Housework 205 210 210 210 165 165 
Stair climbing   35 35 35 35 35 
Physiotherapy (core) 70 80 65 130 80 80 
Painting 165 75     
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Fast walking         6 27 
Combined total 720 575 390 453 436 429 
Moderate to vigorous aerobic 100 165 95 101 108 79 
% Exergames 16.67% 5.22% 7.69% 3.97% 4.59% 12.12% 

Table A135: P25. Self-reported weekly minutes of physical activity, recorded by 
participant 

P26 

P26 interview 1: July 6, 2011 
Summary: Aside from playing thirty minutes of ice hockey a week, P26 is fairly inactive. At work, 
she is moving around a lot during the day. Since she and her roommate P23 got the Wii console, 
P26 has tried a number of the Wii Fit Plus games. Although she's not really good at any of them 
yet, she really likes the Obstacle Course. She wished there was a way to program the yoga and 
strength exercises, [and was shown how to do that after the first interview]. In addition to playing 
the Wii Fit games, she also walked during the first testing week.  

Generally, P26 prefers to exercise with a group because she gets more motivation from being 
around other people. She likes playing the Wii games at home, and thinks she'd prefer that to 
going to the study site and doing it around other people. Because the Wii Fit Plus games are 
interactive, she finds them motivating. When P26 plays, she likes trying to beat her own previous 
high score.  

P26 has played team sports since high school, where she played almost everything. Since then, 
she has joined many teams, just whatever she hears about. She heard about the women's 
hockey league because she was part of the network of women who play team sports. The "duffer 
league" has all divisions, so women can join with players at the same skill level. P26 describes it 
as a social league, as they all go out drinking afterward. She plays at the beginning to mid skill 
level, as her fitness is not what it used to be when she was younger. 

P26 interview 2: August 13, 2011 
Summary: Because P26 moved just a few weeks before the mid-point test, she had been moving 
and getting settled into her new place. P23 still has the Wii console at her place, and P26 likes to 
go over and play games with her. When they first got the Wii console, they played together three 
or four times a week for about three weeks. Some of the Wii games are so much fun that it is 
hard to stop playing, especially when they are playing together or in a group with P8 . P23 and 
P26 really like playing the Obstacle Course game. They also played Wii Sports - P26 beat P23 at 
boxing, but they are more evenly matched in golf. P26 learned some dance moves from Just 
Dance but didn't have a chance to use them. Sometimes she has sore muscles after using the 
Wii games, which surprised her because it didn't seem like a workout.  

Aside from playing hockey every week, this week P26 went wakeboarding. She describes it as 
snowboarding on water. Although she pulled a muscle, she is eager to go again as soon as she 
has healed. The others who were wakeboarding were young and spry, and she considered 
herself as able to do it as they were. Being around other people and contributing to a team is 
what P26 really enjoys about being active. "I don't like to exercise for exercise. I'm not good like 
that...I'm not really motivated to exercise on my own, although it can be very rewarding."  

Having pain holds P26 back from being more active. She has sore joints almost all the time, so 
she would rather be active for fun than because it is something she is 'supposed' to do. She likes 
to get goals - for example, she wanted to learn more about art so she took an art course. On the 
other hand, one goal that was harder to keep was her intention to set up a Wii Fit routine for 
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herself and do it every morning. It only lasted one day, and then the thought of the monotony 
made her stop. She asked Margaret the fitness trainer for advice during the first time she 
attended the drop-in, but hasn't since then. As a result of moving to a new apartment, P26 
realized that she would not be climbing as many stairs every day. 

P26 interview 3: October 15, 2011 
Summary: Since P26 moved into her own apartment at the mid-point of the study, she hasn't 
been back over in the old apartment she shared with P23. Instead, they tend to socialize at her 
new place, although the Wii is usually set up at the old place. When her younger relatives were 
visiting, P23 brought the Wii over to P26's new place and they play there. In the past month, P26 
has been on a restricted diet to determine her food sensitivities. She began adding foods one at a 
time and has learned which foods make her feel dizzy. Those feeling of dizziness prevented her 
from attending yoga classes in the past, but since she's been feeling better, she has been taking 
yoga classes with P23.  

P26 likes playing Wii Resort games more than the Wii Fit Plus games. She thought they required 
more movement and interaction. She prefers the two player games over solo player ones. P26 
and P23 played Just Dance and sword fighting with her nieces - the younger players were the 
champions. P26 thought that she was so familiar with the Wii Fit Plus games that she hardly had 
to move to play; that didn't seem like much of a workout.  

P26 has a cell phone but has never used fitness apps. She has not used a pedometer. She is 
committed to being physically active, and plans to stay active for life. When asked why she isn't 
more active, she said she is lazy and just not motivated. Pain can be a factor in avoiding exercise 
but she can work through it. P26 prefers to be active playing team sports, or doing exercise with 
other people. She isn't active on her own. Her activity level is determined by how she is feeling, 
not by goalsetting. "I will set goals but if I don't feel like it, I don't do it." 

P26 learned that she needed to be more physically active as a result of participating in the study. 
She spends at least an hour a day playing puzzle games on her computer - she likes to download 
games and play them through to the end. She plays computer games when she gets up in the 
morning and when she gets home from work: "they are like a cigarette." Video games are just 
part of her morning routine. She liked coming to the drop-in to play in the tournaments, but the 
idea didn't really catch on with other participants, so she didn't continue attending the drop-in. 
P26 is more committed to physical activities with others than with herself. She doesn't feel very 
committed to exercising without other people involved. 

Name: P26  
Total time on this console: 0:12  
Height: 173 cm  
Date of birth: 3/14/1966  
Date BMI Weight kg. Fit Minutes Calories  

02-Jul 23.89 71.5 1 2 Balance 
13-Aug 23.99 71.8 11 35 TrainPlus 
15-Oct 23.26 69.6    

Table A136: P26. Data retrieved from Wii console at research site (number of 
visits) 
Frequent play Times Recently Days ago 
Obstacle Course 3 Obstacle Course 1 month 
Ski Slalom 1  Ski Slalom 1 month 

Table A137: P26. Data retrieved from Wii console at research site (games 
frequency) 
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Name: P26  
Total time on this console: 4:57  
Height: 173 cm  
Date of birth: 3/14/1966  
Date BMI Weight kg. Fit Minutes Calories  
02-Jul 23.52 70.4 16 40 Balance/TrainPlus 
05-Jul 23.69 70.9 78 235 TrainPlus/Aerobic 
06-Jul   55 170 TrainPlus 
07-Jul   40 124 TrainPlus/Yoga 
09-Jul   6 17 TrainPlus 
10-Jul   62 184 TrainP/Balance 
11-Jul   20 61 TrainPlus 
12-Jul 23.32 69.8 6 19 TrainPlus 
20-Jul   4 12 TrainPlus 
26-Jul   10 29 TrainPlus 

Table A138: P26. Data retrieved from Wii console at home site (number of visits) 
 
Frequent play Times Recently Days ago 
Obstacle Course 64 Obstacle Course + 1 month 
Soccer Heading 4 Soccer Heading + 1 month 
Ski Slalom 4 Bird’s-Eye Bull’s-Eye + 1 month 
Table Tilt 4 Ski Slalom + 1 month 
Bird’s-Eye Bull’s-Eye 3 Table Tilt + 1 month 
Table Tilt Plus 3 Hula Hoop + 1 month 
Penguin Slide 3 Basic Run + 1 month 
Snowboard Slalom 3 Torso Twist + 1 month 
Balance Bubble 3 Standing Knee + 1 month 
Hula Hoop 2  Sun Salutation + 1 month 

Table A139: P26. Data retrieved from Wii console at home site (games frequency) 
 

 P26 (1) P26 (2) P26 (3) 
Chair stand (in 30 seconds) 14/30+16 14/30+16 16/30+14 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 50.7 46.2 52.6 
Wii Balance-Right 49.3 53.8 47.4 
Age 45 45 45 
BMI 23.89 23.99 23.26 
Weight (kg)/ Height 173 cm 71.5 71.8 69.8 
Six minute walking (feet) 1663 1698 1774 

Table A140: P26. Interval testing conducted and recorded by research team 
 
P26 Test 1 Test 2 Test 3 
Wii Fit Plus (1/3 aerobic) 281 10  
Casual walking 120 121 150 
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Swimming 30 30   
Hockey 30 120 120 
Stair climbing   30   
Housework   60 
Yoga   90 
Combined total 461 311 420 
Moderate to vigorous aerobic activity 154 183 120 
% Exergames 60.95% 3.22% 0.00% 

Table A141: P26. Self-reported weekly minutes of physical activity, recorded by 
participant 

P27 

P27 interview 1: June 25, 2011 
Summary: P27 is forty-four, and estimates that she does about six hours per week of physical 
activity. She sees moving from one place to another as a great way to be active: "I actually prefer 
not to do something that I think of as exercise. So when I go for a bike ride, it's is to get out and 
enjoy being on my bike and get some fresh air and I usually have a destination." When she 
walking to catch a bus or bikes somewhere, it is something she does by herself. When she was 
biking every day to and from work, and riding long errands on the weekends, being fit was a side 
effect of biking. Things changed when she started working at a new job that was more sedentary 
and required her to dress up for meetings. The new job was too far away to ride there on a bike 
every day. She thought she might drop in to the group on Saturdays when she'd be riding 
downtown, and book time weekly on the system at the study site. She is in a group with two 
others, one of whom has her own Wii Fit Plus at home. A Wii Fit system was provided to the 
group as a honorarium.  

When she was in high school, she played volleyball. She also competed in the duathalon, running 
and cycling, and biked the Century (one hundred and sixty kilometres in one day) about four 
times in two years. When she's with a group, she acts differently. "I will do more with a group than 
I will with myself. I will push myself harder because I am fairly competitive. It comes out when I'm 
in a group." When she first played active Wii games with her friends in the group P28 and P20, 
they used it for entertainment and were competing to get the top score. When she gets the game 
at her place, she'll likely try all the different games to get a sense of what the software is like. P27 
expects to cycle for her aerobic activities, and to use the Wii Fit Plus for balance and strength 
training exercises. She likes the visual feedback and comments that the game has given her so 
far. P27 was given the sheet outlining the minimum Canadian Physical Activity Guidelines, 
suggesting one hundred and fifty minutes of moderate to vigorous aerobic activity per week. 

P27 interview 2: August 20, 2011 
P27 noted that the first summary was correct, except that the Century was related to biking one 
hundred and sixty kilometres in one day, a trip she took about four times during a 2 year period. 
The second activity log showed that she walked more and biked less than she had in the first 
because she was out of town. P27 tends to walk faster than a lot of people. For example, when 
she walks with her team at work, she tends to have to tell them to walk faster to keep up with her. 
Even when she competed in the duathlon, she didn't train much for the running half. She saw that 
competition as a fun activity, rather than a form of exercise.  

P27 doesn't do exercise, she has fun being physically active. When she was a child, her mother 
had a record album from a group with a name like the Canadian Tests of Basic Fitness. The 
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record included basic fitness exercises that could be performed at home. For about a week, P27's 
mother insisted that her four children do these 'exercises.' Finally, the children rebelled and 
refused to do something as boring as exercise. When she was younger, P27 liked going to sports 
camp because she enjoyed the games and it was fun for her. She also took Physical Education 
classes in high school, even when they weren't required. "We played tackle football in Grade 
Twelve, the guys, some girls, suited up. In my mind, it was always fun. Yeah, and me being in 
shape was a by-product of that. I guess that's where it came from and I never shifted. I still sort of 
think that way. In my mind, exercise, that's a lot of work and that's not so much fun." 

A few years back, P27 was part of a group that trained for the Sun Run, although running is not 
her favourite activity. If someone suggests it, she'll go, but wouldn't go out running by herself just 
for fun. She enjoys physical activity because it makes her more relaxed. If she was sitting around, 
she might worry about work, but being active takes her mind away from work related stress. 
When she’s active, she thinks about the big picture, and make plans for her future.  

P27 attended the Saturday morning drop-in at the study site a few times, and enjoyed the routine 
of biking over, doing balance games on the Wii Fit Plus station, and then biking off to do her 
errands. She has one ankle that has been sprained a few times, and noticed the difference 
between each side when she played the balance games. Although she tried the aerobic games in 
Wii Fit, she prefers to get her aerobic workout outdoors on her bike.  

P27 has the Wii Fit console set up at her house, but is conscious of noise annoying others who 
live in the apartment below her. As a result, she doesn't want to play the aerobic Wii Fit games in 
case the pounding of her feet annoys her downstairs neighbours. She has experimented with 
using the Balance Board on a carpet, trying it without the sound, using wireless headphones 
(although she prefers long corded headphones) and has tried using the extra Balance Board 
extensions on the carpet. She realized that she enjoys competing with other people, but doesn't 
care so much about improving her score in the balance games. She wishes there was a button 
she could press to skip her score and how many calories she's burned, and go instead to retrying 
the game.  

During the past few years, P27 has been less active than previously. Partly this is due to having a 
new full time job, and having other activities in the evenings like practicing with a concert band 
and attending other cultural activities. Although she is very task and goal oriented at work, she 
isn't like that in her leisure time. Unless she has reached some form of crisis in her life and feels 
emotionally driven to change, she doesn't usually set personal goals for change. Although she 
doesn't use the Wii to push herself or set any goals associated with it, she does sometimes set 
goals while riding her bike. She doesn't seek out competition, but if it is there, she will push 
herself harder because of friendly competition with others. "I will try harder, be more focused. I 
will actually have more fun. For me, I will actually have more pleasure or enjoyment out of it." 
When she first started the study, P27 asked Margaret the trainer for some tips about 
strengthening her ankle, but hasn't asked since then. In the first interview, she was given the 
Physical Activity Guidelines, and she found them a little scary – that the minimum weekly aerobic 
activity at a moderate to vigorous level of intensity should be one hundred and fifty minutes. 

P27 interview 3: October 1, 2011 
Summary: At the beginning of the interview, P27 confirmed that the summary of her first interview 
was accurate. She attributed her improved total number of chair stands to working on her 
balance. She feels more stable when she stands up from the chair. While standing on one leg, 
she was able to stand for at least one minute on one leg, while on the other leg she could only 
stand forty-four seconds. The second leg was weaker because of earlier ankle injuries. To 
improve the Wii Fit Plus gaming system, P27 suggests adding a mode that permits players to skip 
the ranking and calorie statistics, and just be able to play the game again without interruption. At 
home, she tended to play in bursts, then not look at it for weeks. P20 and P27 attended the 
Saturday drop-in together but were not able to get together to play at P27's place where the 
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system is set up. During the study, the three members of her group did not get together to use the 
Wii Fit Plus system because of their busy schedules. They would have benefitted from setting up 
a schedule at the beginning of the study, and making a commitment to a certain day of the week 
when they got together to practice.  

P27 has a cell phone, but it is not a smart phone and so she has not tried mobile fitness 
applications. She has never played role-playing video games. Years ago, she had a competition 
with a friend to see who could log the most kilometers on a bicycle during the summer. They used 
an odometer on the bike to track distance travelled. She was in Germany that summer, while he 
was in Ontario and the competition gave them added incentive to be active. Being dedicated to 
her job and having high standards for her own work performance leave P27 with less time for 
physical activity than she'd like. She assumes that she will stay active for life, and would hate to 
have to walk slower because she loves to walk fast. She knows that things can happen 
unexpectedly, since her mother was diagnosed with multiple sclerosis at age forty-four. Her 
current fitness strategy is based on her commitment to not owning a car. The result is that she 
uses walking, biking or public transit to transport herself, and this means she walks more than 
she would otherwise. If someone invites her to join in a physical activity, she always accepts the 
challenge, even if the offer is to run, which is not her favorite form of activity.  

Learning about her ancient Wii Fit age was a wake-up call for P27. She realized that she is not as 
active as she thought she was. She is definitely less active than she was before she started her 
current job. When she completed the activity chart, she saw a list of all the possible physical 
activities she could be involved in. She only engaged in two during the week - walking and biking. 
Since she has been in the study, she has been thinking more about her balance. She takes the 
bus twice a day and often cannot find a seat. She is standing anyway, and uses her transit time to 
practice balancing without holding onto anything for support. At the time of the interview, the 
longest stretch without holding on was three blocks. Learning about balance was one of the 
benefits she derived from participating in the study. "The awareness of where I am in my fitness 
and specifically, the balance especially was an interesting one because I hadn't really ever 
thought about that." When she rides the bus, she observes the balance and mobility problems 
that people who are in the seventies are experiencing. She hopes that if she begins to work to 
improve her balance now, she will avoid some of those ailments. 

When she attended the Saturday drop in, P27 enjoyed it. She rode her bike to the study site, 
worked with the Wii Fit system, and rode off to continue with the rest of her day. Even if she didn't 
interact with others at the drop in, she enjoyed being part of a group who were all doing the same 
activity. P20 organized her group of three but P27 realized that they weren't totally committed 
because they didn't set times for the whole group to meet. She would have been willing to stay in 
the study for another three months if the option were available, as she felt like she was just 
settling down to using the Wii Fit Plus system. 

Name: P27  
Total time on this console: 1:57   
Height: 170 cm  
Date of birth: 11/26/1966  
Date BMI Weight kg. Fit Minutes Calories  
25-Jun 31.63 91.4 13 43 Balance/Strength 
09-Jul   31 98 TrainPlus/Balance 
16-Jul   35 150 TrainPlus/Aerobic 
30-Jul   17 26 Balance 

20-Aug 31.28 90.4 19 51 TrainPlus/Balance 
01-Oct   2 6 Balance 

Table A142: P27. Data retrieved from Wii console at research site (number of 
visits) 
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Frequent play Times Recently Days ago 
Balance Bubble 12 Table Tilt +10 days 
Table Tilt 9 Big Top Juggling 1 month 
Perfect 10 8 Tilt City “ 
Tightrope Walk 5 Perfect 10 “ 
Hula Hoop 5 Lotus Focus “ 
Big Top Juggling 4 Balance Bubble  “ 
Tilt City 4 Rhythm Kung Fu “ 
Balance Bubble Plus 3 Tightrope Walk “ 
Penguin Slide 3 Hula Hoop “ 
Lotus Focus 2  Basic Run Plus “ 

Table A143: P27. Data retrieved from Wii console at research site (games 
frequency) 
 

  P27 (1) P27 (2) P27 (3) 
Chair stand (in 30 seconds) 21/30 23/30+7 27/30+5 
Standing balance (#sec on 1 leg) 30 30 30 
Wii Balance-Left 47.8 49.9 47.8 
Wii Balance-Right 52.2 50.1 52.2 
Age 44 44 44 
BMI 31.63 31.28 31.42 
Weight (kg)/ Height 170 cm 91.4 90.25 90.4 
Six minute walking (feet) 1873 2092 2074 

Table A144: P27. Interval testing conducted and recorded by research team 
 
P27 Test 1 Test 2 Test 3 
Casual walking 210 475 240 
Housework 70 30 240 
Cycling 85     
Camp set up 15 20  
Exergames    
Total activities 380 525 480 

Moderate to vigorous aerobic activities 85     
% Exergames 0.00% 0.00% 0.00% 

Table A145: P27. Self-reported weekly minutes of physical activity, recorded by 
participant 

P28 

P28 interview 1: June 30, 2011 
Summary: P28 is forty-three years old and has had the Wii console for two years. She started 
playing Wii Tennis with her cousin, and then got her own console - first she got Wii Sports Resort 
and then Wii Fit. Those two titles give the best workout among exergames, although her main 
focus is running at the present time. Recently, she got an NHL hockey game and a Raymond 
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Rabbits game, both of which are a lot of fun. The games that are more fun and are cuter are the 
ones she prefers: she likes Wii Fit and Sports Resort, but didn't like EA Sports Active as much. 
She lent out her copy of EA Sports Active and hasn't got it back.  

P28 likes Sports Resort the most, and plays it with her parents, who also purchased a Wii 
console and Sports Resort. Of the games in Wii Fit, she remembers playing kung fu, Soccer 
Heading, Bird Bulls-eye, and Rhythm Parade, where you coordinate hands and feet to lead a 
marching band. P28 likes to use her Wii console and games for entertaining: "It seems to be the 
thing to do when guests come over. How do I keep my guests occupied? It beats sitting in front of 
the TV." P28 uses her Wii system for entertainment more than to stay fit although admits, "you 
work up a good sweat." P28 was the one who introduced the other group members to Wii Fit 
originally. She tends to use exergames in the evenings or on weekends, when people are over. 
She might use it alone if nothing interesting is on TV. 

P28 hasn't used her Wii Fit game in a while, and the Balance Board said it missed her. Her most 
strenuous physical activities are a weekly forty-five minute Spin class and a Saturday morning 
running group. The social aspects of her running group help motivate her to attend each week, 
while the Spin class is convenient and attended by many of her co-workers. She previously 
attended stretching classes and yoga through her employers' programs. At this time, she sees all 
of her other classes as ways to support her running, which is her main focus.  

When she's playing a Wii game like Table Tennis, P28 likes to beat her previous high score, and 
get extra points for hitting the ball a certain number of times in a row. P28 played Table Tennis 
competitively when she was younger as a member of a provincial team. While she sees Ping 
Pong as a basement activity where players bat the ball back and forth, P28 regards Table Tennis 
as a sport, with its own rules and ways of scoring.   

P28's garage holds remnants of many of the sports she's been involved in since high school, and 
those followed closely with what her friends were active in. She has a collection of roller blades, 
ice skates, a basketball, and golf clubs. In recent years, she's attended the Sun Run clinic for 
people who are preparing for the annual run, played Table Tennis, trained for Dragon Boat races, 
tried Boxercize, and played volleyball. She has worked with a trainer before and developed a 
program that would suit her:  "but I just haven't followed through. Again because I don't think 
there's anyone that will do it with me." 

Because her running group takes place the same time as the Saturday morning drop-in at 
Britannia, P28 likely won't attend any of the drop-in sessions. She has exergames at home and 
can report on how she uses the games there. P28 previously tried sedentary games for her 
computer that were based on racing - she found them too competitive. She would like to consult 
with Margaret as a trainer, but is looking for a time other than Saturday mornings. P28 would like 
to consult to help improve her running technique. "As a goal, when you're running, it's fine. It's all 
social, recreational. But I think you get to a point where you go, 'Oh, maybe I can aim to have a 
goal. I need to do a ten-K under an hour.' And after that, people are aiming for a half marathon."  

P28 interview 2: August 28, 2011 
P28 has continued to run on Saturday mornings with her running group. They run year-round, 
regardless of the weather conditions. One time it was so cold at Kits Beach that she couldn't feel 
her legs, but the group kept running. Her Spin class is on a break at the moment for the end of 
the semester, but she has started to attend free dancing on Friday nights at Robson Square. She 
hasn't played Wii Fit Plus in the past month, but did play a Wii dancing game with her 
godchildren. The children had been practicing and easily defeated the adult players.  

P28 likes to be out and doing things and likes to feel physically fit. A lack of time holds her back 
from being more active. For some activities, a lack of skill might hold her back, and sometimes, a 
lack of others interested in doing the activity. Her friends who used to golf with her have since 
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married, and don't have as much time anymore for golfing. They had a routine of meeting on the 
driving range, and then going for drinks or snacks afterwards.  

Rather than setting goals, P28 believes that "the idea is to just get out and do something." Her 
bus is the most unreliable one in Vancouver, and she got sick of waiting and walked home the 
other day. Competition does not play a part in being more active for P28 - finding a social group 
to be active with is the key for her. P28 thinks it is human nature to try to improve a little every 
time, but if she doesn't, she just remembers that there's always next week. P28 only marks down 
the official types of physical activity on her chart, rather than including anything that takes fewer 
than ten minutes, like walking for the bus or climbing the stairs in her townhouse.  

P28 interview 3: October 1, 2011 
Summary: P28 has a Wii Fit Plus game and the Wii console at home, but she uses it mainly for 
entertainment. Because there are so many questions to go through before you can start using it, 
she generally prefers a more direct approach to staying fit, like taking a spin class where she 
actually is active the whole time. She would prefer to be able to jump in and play Wii Fit Plus 
without all the questions. The Wii Fit Plus system has too many menus to be useful for her as a 
fitness device. One of her favorite games is Rayman Raving Rabbids where the player goes 
around the world performing actions in each country. She also likes Wii Resort, especially the 
table tennis, swordplay and basketball games.  

When she runs, P28 uses a version of the system that syncs Nike shoes with an iPod. She 
doesn't wear Nike shoes, so she has a little plastic chip in a container attached to her shoes. She 
doesn't have an iPod, so she purchased a watch that works with the Nike system. The watch has 
a usb plug, and she logs into her computer and the data downloads. She is able to see her pace 
along the route (on the watch and computer), and is able to track her speed while she is running. 
She attends a running group every Saturday morning. The group has been going for ten to twelve 
years, and she has been a part for five or six. There is a core group that attends every week - 
some are training for marathons or a ten-kilometer run while others are running recreationally. For 
her, it is important that the activity is convenient; she doesn't want to drive across town for a 
class. The classes offered through her employer have in the past included a stretch and balance 
class, as well as the current spin class.  

P28 likes to have a schedule that she follows for physical activity. Then she knows when it is time 
for the spin class or the running group. Before being in the study, she hadn't tracked her activity 
level. As a result of tracking her activity, she noticed that she's about twenty-five minutes below 
the Canadian Physical Activity Guidelines for aerobic activity and is looking for one more activity 
to add to her schedule. She looked at floor hockey but would have to purchase too much 
equipment so she might try biking more. She has not been tracking activity that's part of daily life, 
like running for the bus or walking to her car. She doesn't play video games or computer games; 
she's on the computer enough at work and tries to stay off it in her leisure time. Commitment 
plays a large role in being active because if you're not committed, it is not going to happen. She 
likes to have a routine that she sticks to. 

Name: P28  
Total time on this console: 0:00  
Height: 165 cm  
Date of birth: 8/15/1967  
Date BMI Weight kg. Fit Minutes Calories  
25-Jun 25.93 70.6    
06-Aug 25.38 69.1    

Table A146: P28. Data retrieved from Wii console at research site (number of 
visits) 
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  P28 (1) P28 (2) P28 (3) 
Chair stand (in 30 seconds) 31/30 33/30 35/30 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 36.3 45.7 45.1 
Wii Balance-Right 63.7 54.3 54.9 
Age 43 43 44 
BMI 25.93 25.38 25.82 
Weight (kg)/ Height 165 cm 70.6 69.1 71 
Six minute walking (feet) 1929 1807 2032 

Table A147: P28. Interval testing conducted and recorded by research team 
 
P28 Week 1 Week 2 Test 2 Test 3 
Casual walking 120    
Dancing   40 30   
Jogging 45 40 45 55 
Spin class 50 55 50 50 
Walking fast   20   15 
Combined total 215 155 125 120 
Moderate to vigorous aerobic 
activity 95 155 125 120 
% Exergaming 0.00% 0.00% 0.00% 0.00% 

Table A148: P28. Self-reported weekly minutes of physical activity, recorded by 
participant 

P29 

P29 interview 1: September 17, 2011 
P29 (age 42) is physically active two or three times per week, in addition to climbing stairs to her 
third floor apartment. She uses a bicycle as her mode of transportation, and does yoga and 
Pilates. Because she has spondylothesis, her doctor warned her not to engage in team sports 
that involve physical contact. She did play soccer when she was a teenager. She has worked with 
personal trainers who came as part of the package when joining a gym. Their advice was not as 
relevant as the suggestions from her yoga and Pilates instructors. Having suggestions enabled 
her to improve her form, as she learned that sometimes a yoga pose can feel comfortable but 
may not be in alignment.  

P29 has a smart phone and uses fitness applications. She uses Stavi to track her cycling. It uses 
GPS to measure how far she rides, what her average speed in kilometres is, and how much 
incline she encounters while riding. She uses a Jillian Michaels app to track how many far she 
walks. Although she doesn't care so much about the calories she is burning, she is interested in 
learning how much effort she puts into the walk, and those two measurements are related. She 
uses Calorie Count to track her food intake, as she doesn't eat dairy products and wants to be 
sure she eats enough calcium, iron and fibre.  

P29 spends a lot of time on Facebook, Twitter and Yelp. She invited a few of her friends to join 
the study, and the researcher assured her that there would be room for at least one friend to join 
so P29 could have company when she comes to the study site to work out. She was invited to 
come down during the week as well, but to call first to be sure that no one else was using the 



 

273 

lounge. After attending a few times, P29 strained a few ribs and was ill and has not been back 
since.  

P29 interview 2: November 12, 2011 
Summary: P29 had a small setback because she put some ribs out of alignment (so she was in 
pain) and she got sick. A few years before, she was unable to walk because of a running injury. 
That was really a turning point for her. She realized that she needs to take a long-term view 
rather than thinking about small obstacles as barriers. The biggest barrier is how she thinks about 
things - if she thinks she's a failure because she's ill, she regards that as self-destructive. But if 
she takes a longer view, and doesn't give herself a hard time about the barriers, her intention to 
become more active can happen much more easily. Having such a serious injury really changed 
her relationship with her body. She no longer takes her body for granted, and had to get over 
feeling bad about asking for help. Sometimes, it was hard to convince a taxi driver to give her a 
three-block ride because she looks young and healthy but she did have a serious injury that 
affected her mobility.  

P29 got bored with the Wii games very quickly. She was done with a game in ten or fifteen 
minutes and didn't think that was long enough for a good workout. She came to the study site 
Saturday morning drop-in for a couple of weeks. "When you're doing the Wii, it's very, the music 
is the same. You get to the same point and every little action makes, the response is always the 
same. There's nothing that changes it up. So you know, you start to anticipate or expect what 
things are going to sound like. Or what's going to happen next. And that, I find, is a little bit 
boring." She tends to get bored easily at a gym and prefers to be in a fitness or yoga class where 
she has to follow along. When she's cycling, there are so many things to keep track of that she 
doesn't get bored. She thinks someone like her mom might benefit from Wii Fit Plus, and so she 
might get her one for Christmas. She likes that the system measures your balance because it is 
possible to think you are balanced when you're not. The scoring in some of the Wii games makes 
people want to keep playing in order to improve their performance.  

P29 played Wii Fit Plus games like the Hula Hoop, which made her laugh but wasn't interesting 
enough to play again. She played the game where you flap your wings like a bird, but found that 
she overshot the targets, and it was a challenge to get it right. She played the Wii Sports tennis 
and golf games with a friend. She didn't do very well but playing with him was fun. She thought 
that maybe she didn't do well in the games for the same reason she doesn't do well in the actual 
sports - because only one of her eyes is functional, and she doesn't have much depth perception. 
P29 received good advice from the fitness trainer Margaret who helped her modify a stretch she'd 
been doing incorrectly for years. Lately, P29 has been working to improve her strength, because 
without strength, her endurance will not improve.  

P29 has noticed that when her friends play Wii Fit, the session is partially fueled by beer. The 
game is used more for entertainment and less for purely fitness goals. The adults are eventually 
pushed aside, as the children take command of the Wii games. She has never been involved in 
playing video games - she's not a gamer. She likes the feeling of accomplishment that comes 
from being physically active, the sore muscles, and the realization that she's still able to 
accomplish her physical goals. When she had the injury that made walking difficult, she had a 
goal to participate in the Sun Run. In four months of walking a bit further every day, she 
progressed from being able to walk two blocks to walking ten kilometers. The Sun Run is a lot of 
fun, and the crowd cheering enabled her to keep going, The Sun Run provided water during the 
race, bands played every few blocks, and food was provided at the end. It is a charity run, not a 
competitive one, so everyone wins. P29 might try to pass someone else in the race as a 
motivator to go faster, but doesn't push people out of the way to get ahead like very competitive 
people. She is just trying to improve her own performance, not to do better than others. 
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P29 interview 3: December 10, 2011 
Summary: P29 laughed while reviewing the summary of her previous interview and reaffirmed 
that her friends are likely to have a beer when they bring out their Wii games. She thinks that a 
game like Wii Fit is more like entertainment than a serious fitness game. When she went to play 
Wii games at her friend's house, she was only able to use it for five minutes before the children 
took over. Because the Wii system looks like a toy and sounds like a toy, parents assume that 
children should have their turn first. Sometimes adults are denied a turn in deference to children.  

P29 noted that her hips were out of alignment this week, and that affected her balance and meant 
that she didn't have as much abdominal strength. P29 has been attending yoga classes while in 
the study, but hasn't engaged in many aerobic activities of moderate to vigorous intensity besides 
climbing the stairs or an occasional bike ride. P29 really hates games, all kinds of games from 
video to board games. She didn't interact much with others in the study, as she came in primarily 
to do her testing.  

Several aspects of the Wii Fit games irritated P29. When she chose a lean tall avatar, she 
expected to keep using that figure. After all, one of the benefits of virtual worlds is that they allow 
players to emulate qualities that are not present in daily life. She deemed the Wii Fit Plus games 
boring although she realized that if she stuck with the games, she could reach more challenging 
levels. The game sounds were annoying to her, and reminded her of games she has played with 
her nieces. She suggested hiring a good sound designer would vastly improve Wii Fit Plus. She 
suggested that older women might feel as though the game treats them like children. The system 
of assigning a Wii Fit Age was also puzzling and she didn't feel a connection between how old 
she felt and her Wii Age. Aside from these criticisms, she enjoyed the games and thought it would 
be suitable for people her parents' age. 

P29 uses a pedometer app on her iPhone to track how far she is able to walk daily without 
experiencing pain. She tracks the distances she can walk, and is able to plan her trips 
accordingly. Although she was only able to walk about a block without pain at the time of the third 
interview, she has been able to walk up to two kilometers with very little pain in the past year. She 
walks to one job every week. She builds up her strength to walk the thirty minutes to and from 
that job.   

"I try and do something on the days that I feel good and when I don't feel good, I do a lot of yoga." 
P29 works with a private yoga instructor and between sessions, uses an inexpensive online yoga, 
meditation, Pilates and dance class site. Her strategy to remain active also includes her 
chiropractor, a person who knows her well after two years of treatment. Even when P29 has more 
pain and is out of alignment, she is able to do stretching and abdominal exercises. "Commitment 
is everything, isn't it? Commitment to life in general." P29 sustains her physical activities in part to 
ensure her chronic pain condition doesn't worsen as she ages. 

As a result of participating in the study, P29 has learned that her balance is much better than she 
thought it was. Margaret the fitness trainer helped her out by correcting the way she did a daily 
stretch. P29 has been following the new way of stretching ever since and really appreciated that. 
The interviews helped her to articulate her approach to being physically active, keeping in mind 
the limitations caused by her chronic pain condition. By articulating her strategies, she was able 
to assess their effectiveness in a new way and to understand where her long-term goals could 
lead her in the future. 

 

Name: P29  
Total time on this console: 0:27  
Height:  162 cm  
Date of birth: 8/24/1969  
Date BMI Weight kg. Fit Minutes Calories  
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17-Sep 28.69 75.3 27 101 TrainPlus/Balance 
12-Nov 28.58 75.0    
10-Dec 28.81 75.6    

Table A149: P29. Data retrieved from Wii console at research site (number of 
visits) 
 
Frequent play Times Recently Days ago 
Soccer Heading 8 Soccer Heading +1 month 
Hula Hoop 4  Hula Hoop +1 month 
Bird’s Eye Bull’s-Eye 4  Bird’s Eye Bull’s-Eye +1 month 
Segway Circuit 2  Segway Circuit +1 month 

Table A150: P29. Data retrieved from Wii console at research site (games 
frequency) 
 

 P29 P29 (2) P29 (3) 
Chair stand (in 30 seconds) 11/30+19 16/30+14 14/30+16 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 49.3 49.2 50.6 
Wii Balance-Right 50.7 50.8 49.4 
Age 42 42 42 
BMI 28.69 28.58 28.81 
Weight (kg)/ Height 162 cm 75.3 75 75.6 
Wii Age 47 26 63 
Six minute walking (feet) 2070 1988 1973 

Table A151: P29. Interval testing conducted and recorded by research team 
 

  
Week 

1 
Week 

2 
Week 

3 
Week 

4 
Week 

6 
Week 

14 
Wii Fit Plus (33% aerobic) 30 30   0     
Yoga 150 60 60 0 60 210 
Housework           120 
Stair Climbing           70 
Walking fast           40 
Combined total 180 90 60 0 60 440 
Moderate to vigorous aerobic 
activity  10 10       110 
% Exergames 16.67% 33.33% 0.00% 0.00% 0.00% 0.00% 

Table A152: P29. Self-reported weekly minutes of physical activity, recorded by 
participant 
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P30 

P30 interview 1: August 27, 2011 
Summary: At the present time, P30 is not very active. She has discovered a new art - making 
miniature dolls. She sews and paints, working on the dolls. Sometimes she gardens. When she is 
gardening, it is usually an all day job. She is working for eight hours straight, rather than a bit of 
time here and there.  

Two years ago, she trained for a triathlon event, and swam and ran daily. She learned a lot by 
working with a trainer for five months to prepare. The trainer taught her: "determination, not 
quitting. When we were training, we were cycling uphill and I couldn't go on anymore. And so, I 
got off my bike. And she said, 'You're not going to get better if you are walking your bike up the 
hill.' She was fierce."  P30 participated because she was helping to raise funds for a cause she 
supports. P30 prefers to work out with a group, and really likes to have a trainer telling her to get 
to work. Otherwise, she feels 'lazy' at times, and might even cheat on her workout without 
supervision. She is hoping that others in her family will help to motivate her to use the Wii Fit 
system.  

When she was in training for the triathlon, P30 was in very good physical condition - she was trim, 
had good balance and posture, had more endurance, slept well, ate less junk food, and was very 
happy. But right now, she loves working on creating the dolls even more, and that's part of what 
makes her happy. She doesn't have enough time in her schedule for everything she'd like to do.  
"I'd rather sit down and paint than go for a run or a walk. Honestly, yeah." When she was in 
university, P30 was on the school volleyball team.  

P30 interview 2: October 29, 2011 
Summary: P30 read the summary of her first interview and said it sounded correct. They have 
their Wii Fit Plus system set up at home, and use it on the weekends. If they don't have time on 
Saturday, they use it on Sunday for at least fifteen minutes per week. They usually play in a 
group of three, with P25 and P1. Because P1 has some memory loss, every time she plays 
seems like the first time. She laughs and has a good time playing the penguin game, which is one 
that P30 also likes. They also enjoy playing the soccer game. Both are balance games. When 
she has the top score, P25 (her partner) tries to get ahead of her. P30 kept track of her times 
when she was training for a triathlon charity fundraiser, and enjoys trying to improve her own 
score.  

P30 likes to be active. "It gives me energy and I feel happier. It's good to just lie down and sleep 
but then it also can make you feel depressed or lethargic or just sad. But when you are out and 
moving, you are happier." She sets goals by writing them down and sealing them in an envelope. 
On the outside, she writes a message to open the envelope on a certain date. When she opens 
the envelope on that date, she says she has an eighty-five percent success rate. Actually, the 
only time she wasn't successful with this method of goal setting was recent, when her goal was to 
lose an unrealistic amount of weight. Compared to when she was younger, P30 feels less willing 
to try totally new physical activities like snowboarding or skiing. She is worried about being 
injured. She still wants to try bungee jumping and skydiving some day.  

P30 is quite active at work. She walks a minimum of forty minutes a day at work, and climbs up 
and down a lot of stairs at work and home. She gets a good workout at work every day, and is 
tired out when she gets home in the evening. 
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P30 interview 3: November 19, 2011 
Summary: P30 probably does more moderate to vigorous aerobic activity than her self-reporting 
chart indicates. At work, she is active all day, but she wasn't sure how to chart those activities. On 
the Wii Fit Plus game, she has tried most of the balance games, including tightrope walking, 
skiing, bubble balance and table tilt. She played games from the TrainingPlus menu like the 
obstacle course, golf and snowboarding. The first few times her group played the snowboarding 
game, they ignored the instructions to move the balance board sideways. Eventually, they read 
the instructions and then the game made more sense. Her favorites are from the aerobic-oriented 
games like the island cycling and the run where you have to observe things on the route. P30 
also liked the obstacle course, and said it reminded her of the game Wipeout. They are thinking 
about purchasing other Wii games so they can try them out. Her group members play the Wii Fit 
Plus games together because they see the experience as entertainment. They are active 
together, sweat from the workout, laugh a lot, and have fun together.  

P30 and P25 take a pedometer with them when they travel. P30 mentioned two walks that totaled 
eight kilometers each. P30 plans to stay active for life. Her strategies include the family members 
in her group - P25 and P1 - eating healthy meals and going for daily walks. Unlike people with 
sedentary jobs, P30 is quite active at work, walking, running, and climbing stairs. She is mentally 
and physically exhausted after work. She doesn't really have time for extra physical activity at this 
time. She hasn't made a commitment to being more active because she knows that's not a 
realistic goal at this time. Once she is committed to something, she takes that responsibility 
seriously. She won't set goals she doesn't intend to keep. P30 kept track of her physical activities 
once before - when she was in training for the marathon.  

When P30 is physically active, it is because she feels like doing it. She has learned that being 
active with her family can be fun, and the Wii games make it entertaining. In contrast, she does 
feel good after working out at the gym, but it is hard work, boring, and no fun. Her mother in law 
cannot come to the gym with them. Playing the Wii Fit Plus games provide an opportunity for all 
of them to enjoy their workout. At the gym, she is around people she doesn't know, and there are 
a lot of televisions with images showing but no sound. At home, "you can wear your pajamas and 
do Wii." P30 doesn't like most video games because they are too high tech and violent. She 
prefers traditional puzzle games like crossword, jigsaw, and cards. At the Saturday drop-in, P30 
found that people were friendly on the days that she attended for testing. 

 

Name: P30  
Total time on this console: 0:16  
Height: 160 cm  
Date of birth: 6/3/1971  
Date BMI Weight kg. Fit Minutes Calories  
27-Aug 27.70 70.9    
29-Oct 27.58 70.6    
19-Nov 27.77 71.1 16 49 TrainPlus/Balance 

Table A153: P30. Data retrieved from Wii console at research site (number of 
visits) 
 
Frequent play Times Recently Days ago 
Island Cycling 3 Island Cycling +7 days 
Ski Jump 3  Ski Jump +7 days 

Table A154: P30. Data retrieved from Wii console at research site (games 
frequency) 
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  P30 P30 (2) P30 (3) 

Chair stand (in 30 seconds) 17/30+13 20/30 +10 19/30+11 
Standing balance (# sec on 1 leg) 30 30 30 
Wii Balance-Left 55.4 52.7 52.6 
Wii Balance-Right 44.6 47.3 47.4 
Age 40 40 40 
BMI 27.70 27.58 27.77 
Weight (kg)/ Height 162 cm 70.9 70.6 71.1 
Wii Age 51 41 29 
Six minute walking (feet) 1762 1668 1712 

Table A155: P30. Interval testing conducted and recorded by research team 
 

P30 
Week 

1 
Week 

2 
Week 

3 
Week 

4 
Week 

7 
Week 

12 
Wii Fit Plus (33% aerobic) 60 45 60 60 20 54 
Casual walking 30  70  105 105 
Gardening 60      
Housework 245 150 175 150 120 120 
Stair climbing 35 35 65 70 55 55 
Painting 480 240     
Combined total 910 470 370 280 300 334 
Moderate to vigorous aerobic 
activity 55 50 85 90 62 73 
% Exergames 6.59 9.57 16.22 21.43 6.67 16.17 

Table A156: P30. Self-reported weekly minutes of physical activity, recorded by 
participant 
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Individual Participant Maps 
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DORE initial ethical approval (February 2011) 
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DORE revised ethical approval (July 2011) 
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DORE amendment approval for PAR-Q+ (August 2011) 
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Original consent form for participants (February 2011)  

Consent form for participants 

School of Interactive Arts & Technology 
Simon Fraser University, Surrey 
250 - 13450 – 102 Avenue 
Surrey, British Columbia 
V3T 0A3  Web: http://www.siat.sfu.ca/  

Simon Fraser University 

Informed consent by participants in a research study 

The University and those conducting this research study subscribe to the ethical 
conduct of research and to the protection at all times of the interests, comfort, and safety 
of participants. This research is being conducted under permission of the Simon Fraser 
University Research Ethics Board. The chief concern of the Board is for the health, 
safety, and psychological well being of research participants. Should you wish to obtain 
information about your rights as a participant in research, or about the responsibilities of 
researchers, or if you have any questions, concerns, or complaints about the manner in 
which you were treated in this study, please contact the Director, Office of Research 
Ethics by email at hweinber@sfu.ca or by phone at 778-782-6593 using this reference 
number: [2010s0741]. Your signature on this form will signify that you have understood 
the procedures, possible risks, and benefits of this research study; that you received an 
adequate opportunity to consider the information contained in this document describing 
the study; and that you voluntarily agree to participate in the study. 

All information that is obtained during this study will be kept confidential to the full 
extent permitted by law. Knowledge of your identity will be kept confidential when the 
research results are published. Collected data will be kept in a locked cabinet and all 
digital data will be stored on an external hard-drive in a secure location and will be kept 
for four years after the completion of the study. 

Title of the Study:  

Physical activity with digital companions - How women over forty interact with 
exergames 

Principal Investigator:  

Lorna R. Boschman (lornab@sfu.ca) supervised by Dr. Tom Calvert (tom@sfu.ca)  

Investigator Department: School of Interactive Arts & Technology 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Project Description 

In industrialized countries including Canada, fewer than half of all adults exercise 
frequently enough to sustain optimal health. Medical researchers have demonstrated 
that adults who maintain a program of physical activity can prevent or control the impact 
of chronic conditions such as diabetes, non-clinical depression, and cardiovascular 
disease. Many adults intend to exercise more frequently in the future, and exergames 
(fitness video games) are promoted as a supplement to other forms of physical activity. 
The Digital Companions study will investigate how women over forty use exergames as 
part of a sustained program of physical activity.  

In this study, we will evaluate how players use exergames on the Wii console. 
The Wii is a home video game console developed by Nintendo for a general audience. 
Players use a wireless remote to communicate with the console (whose output is 
connected to a television monitor). By watching the monitor and listening to the game’s 
audio output, players receive instructions on game play and feedback on their 
performance. 

Benefits of the study 

The research benefits of the study include a better understanding of the process 
of undertaking and sustaining a program of physical activity that includes exergames 
and insight into the ways that women over forty use exergames as part of an overall 
program of physical activity. Because increasing one’s fitness level has been associated 
with sustaining physical health and preventing chronic conditions, participants could 
derive personal benefits through becoming more physically active. 

Procedures 

You are participating in this study because you are a woman aged forty or older, 
have ready access to a Wii console and at least one exergame, currently exercise two 
hours or less per week, have not been warned by a doctor to avoid exercise, and are 
able to attend Saturday morning exergame training sessions at the Britannia community 
centre when they fit into your schedule. Data from the Wii console in the Al Mattison 
Lounge at the Britannia community centre will be collected and analyzed. During the 
training sessions, you will work with a certified fitness trainer who will also conduct 
standard fitness tests. You will be interviewed, be given standard fitness tests, and be 
asked to track your exercise habits for a week.  This information will be gathered three 
times during the three month long study – at the beginning, mid-point, and end. The 
researcher will conduct an interview that will be preserved with an audio recorder. The 
interview discussion will be analyzed as part of the study, and will be compared to 
results of the fitness tests. Results of your fitness tests will be shared with you, but not 
with other participants. Contents of the fitness tests and interviews will be stored on an 
external hard drive and kept in a secure location. Your confidentiality and anonymity will 
be ensured at all stages of data analysis and storage. You will be asked to create a user 
name that will help to identify you but will allow you to remain anonymous. 
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During the exergame training sessions, you will meet other study participants. 
You are not obligated to exercise with others in the study; you may choose whether or 
not you exercise with other study participants or with anyone else in your social circle.  

Risks 

While physical activity carries a minimal risk, all study participants will already 
have ready access to a Wii console (at home or at the Al Mattison Lounge at Britannia 
community centre) and at least one exergame title. Because the training sessions and 
exergame titles include safety instruction, the risk to participants is minimal. Before 
attending exergame training and practice sessions at the Britannia community centre, 
you will be required to sign an additional waiver to limit the liability of the fitness trainer 
and the organization. 

Thank you for joining the study!  

I certify that I understand the procedures to be used in this study and I 
understand that I have the right to withdraw from the study at any time, and that any 
complaints may be brought to the attention of the Director, SFU Office of Research 
Ethics Dr. Hal Weinberg by email at hweinber@sfu.ca or by phone at 778-782-6593. 
Refer to this study as [2010s0741].  

I understand the risks and contributions of my participation in this study and 
agree to participate. I am aware that I will be paid $25 cash for each assessment – i.e. 
the fitness test, interview, and completion of the form that charts my physical activity for 
a week – at the beginning, mid-point and end of the study, for a total payment of $75. 

I verify that I have not been advised by a doctor to avoid physical activity or 
exercise and that I have completed the PAR-Q form to the best of my ability. 

Anonymity and confidentiality:  

I understand that my anonymity and confidentiality will be ensured and any data 
collected during this study will be kept in a secure location and retained for four years 
after the study.  

For questions about this research and to obtain copies of the results of this study 
upon its completion, please contact the principal investigator of this study: Lorna 
Boschman at lornab@sfu.ca. 

I certify that I understand the procedures to be used and that I have been able to 
receive clarification of any aspects of this study about which I have had questions. I have 
read, understood, and agree with the above, and have been offered a copy of this 
document for my records. 
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First and last name of participant                                          Phone and email contact 

 

  
Signature of participant                                                             Signature of witness 

 

  
Date of signing                                                                                 Pick your user name 

If you would like a copy of this release form, we will be happy to provide you with one. 
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Revised consent form for solo participant  (July 2011)  

[Note to DORE: There are two versions of this Consent Form.  This one, for solo 
participants who have access to a Wii, provides for a nominal payment of $25 for each 
data collection session; the other, for groups of three participants who do not have 
access to a Wii, involves the provision of Wii equipment to be shared by the group.] 

Consent form for solo participants 

School of Interactive Arts & Technology 
Simon Fraser University, Surrey 
250 - 13450 – 102 Avenue 
Surrey, British Columbia 
V3T 0A3  Web: http://www.siat.sfu.ca/  

Simon Fraser University 

Informed consent by participants in a research study 

The University and those conducting this research study subscribe to the ethical 
conduct of research and to the protection at all times of the interests, comfort, and safety 
of participants. This research is being conducted under permission of the Simon Fraser 
University Research Ethics Board. The chief concern of the Board is for the health, 
safety, and psychological well being of research participants. Should you wish to obtain 
information about your rights as a participant in research, or about the responsibilities of 
researchers, or if you have any questions, concerns, or complaints about the manner in 
which you were treated in this study, please contact the Director, Office of Research 
Ethics by email at hweinber@sfu.ca or by phone at 778-782-6593 using this reference 
number: [2011s0437]. Your signature on this form will signify that you have understood 
the procedures, possible risks, and benefits of this research study; that you received an 
adequate opportunity to consider the information contained in this document describing 
the study; and that you voluntarily agree to participate in the study. 

All information that is obtained during this study will be kept confidential to the full 
extent permitted by law. Knowledge of your identity will be kept confidential when the 
research results are published. Collected data will be kept in a locked cabinet and all 
digital data will be stored on an external hard-drive in a secure location and will be kept 
for four years after the completion of the study. 

Title of the Study:  

Physical activity with digital companions - How women over forty interact with 
exergames 

Principal Investigator:  

Dr. Tom Calvert (tom@sfu.ca) 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Co‐investigator: 

Ms. Lorna R. Boschman (lornab@sfu.ca)  

Investigator Department:  

School of Interactive Arts & Technology 

Project Description 

In industrialized countries including Canada, fewer than half of all adults exercise 
frequently enough to sustain optimal health. Medical researchers have demonstrated 
that adults who maintain a program of physical activity can prevent or control the impact 
of chronic conditions such as diabetes, non-clinical depression, and cardiovascular 
disease. Many adults intend to exercise more frequently in the future, and exergames 
(fitness video games) are promoted as a supplement to other forms of physical activity. 
The Digital Companions study will investigate how women over forty use exergames as 
part of a sustained program of physical activity.  

In this study, we will evaluate how players use exergames on the Wii console. 
The Wii is a home video game console developed by Nintendo for a general audience. 
Players use a wireless remote to communicate with the console (whose output is 
connected to a television monitor). By watching the monitor and listening to the game’s 
audio output, players receive instructions on game play and feedback on their 
performance. 

Benefits of the study 

The research benefits of the study include a better understanding of the process 
of undertaking and sustaining a program of physical activity that includes exergames 
and insight into the ways that women over forty use exergames as part of an overall 
program of physical activity. Because increasing one’s fitness level has been associated 
with sustaining physical health and preventing chronic conditions, participants could 
derive personal benefits through becoming more physically active. 

Procedures 

You are participating in this study because you are a woman aged forty or older, 
have ready access to a Wii console and at least one exergame, currently exercise two 
hours or less per week, have not been warned by a doctor to avoid exercise, and are 
able to attend Saturday morning exergame training sessions at the Britannia community 
centre when they fit into your schedule. Data from the Wii console in the Al Mattison 
Lounge at the Britannia community centre will be collected and analyzed. During the 
training sessions, you will work with a certified fitness trainer who will also conduct 
standard fitness tests. You will be interviewed, be given standard fitness tests, and be 
asked to track your exercise habits for a week.  This information will be gathered three 
times during the three month long study – at the beginning, mid-point, and end. The 
researcher will conduct an interview that will be preserved with an audio recorder. The  
interview discussion will be analyzed as part of the study, and will be compared to 
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results of the fitness tests. Results of your fitness tests will be shared with you, but not 
with other participants. Contents of the fitness tests and interviews will be stored on an 
external hard drive and kept in a secure location. Your confidentiality and anonymity will 
be ensured at all stages of data analysis and storage. You will be asked to create a user 
name that will help to identify you but will allow you to remain anonymous. 

During the exergame training sessions, you will meet other study participants. 
You are not obligated to exercise with others in the study; you may choose whether or 
not you exercise with other study participants or with anyone else in your social circle.  

Risks 

While physical activity carries a minimal risk, all study participants will already 
have ready access to a Wii console (at home or at the Al Mattison Lounge at Britannia 
community centre) and at least one exergame title. Because the training sessions and 
exergame titles include safety instruction, the risk to participants is minimal. Before 
attending exergame training and practice sessions at the Britannia community centre, 
you will be required to sign an additional waiver to limit the liability of the fitness trainer 
and the organization. 

Thank you for joining the study!  

I certify that I understand the procedures to be used in this study and I 
understand that I have the right to withdraw from the study at any time, and that any 
complaints may be brought to the attention of the Director, SFU Office of Research 
Ethics Dr. Hal Weinberg by email at hweinber@sfu.ca or by phone at 778-782-6593. 
Refer to this study as [2011s0437].  

I understand the risks and contributions of my participation in this study and 
agree to participate. I am aware that I will be paid $25 cash for each assessment – i.e. 
the fitness test, interview, and completion of the form that charts my physical activity for 
a week – at the beginning, mid-point and end of the study, for a total payment of $75. 

I verify that I have not been advised by a doctor to avoid physical activity or 
exercise and that I have completed the PAR-Q form to the best of my ability. 

Anonymity and confidentiality:  

I understand that my anonymity and confidentiality will be ensured and any data 
collected during this study will be kept in a secure location and retained for four years 
after the study.  

For questions about this research and to obtain copies of the results of this study 
upon its completion, please contact the principal investigator of this study: Dr. Tom 
Calvert (tom@sfu.ca) or call 778-782-7410. 
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I certify that I understand the procedures to be used and that I have been able to 
receive clarification of any aspects of this study about which I have had questions. I have 
read, understood, and agree with the above, and have been offered a copy of this 
document for my records. 

 

  
First and last name of participant                                          Phone and email contact 

 

  
Signature of participant                                                             Signature of witness 

 

  
Date of signing                                                                                 Pick your user name 

 

If you would like a copy of this release form, we will be happy to provide you with one. 
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Revised consent for participants in a group (July 2011) 

[Note to DORE: There are two versions of this Consent Form.  This one, for groups of 
three participants who do not have access to a Wii, involves providing Wii equipment 
to be shared by the group; the other, for solo participants who have access to a Wii, 
provides for a nominal payment of $25 for each data collection session.] 

Consent form for participants who will be part of a group of three. 

School of Interactive Arts & Technology 
Simon Fraser University, Surrey 
250 - 13450 – 102 Avenue 
Surrey, British Columbia 
V3T 0A3  Web: http://www.siat.sfu.ca/  

Simon Fraser University 

Informed consent by participants in a research study 

The University and those conducting this research study subscribe to the ethical 
conduct of research and to the protection at all times of the interests, comfort, and safety 
of participants. This research is being conducted under permission of the Simon Fraser 
University Research Ethics Board. The chief concern of the Board is for the health, 
safety, and psychological well being of research participants. Should you wish to obtain 
information about your rights as a participant in research, or about the responsibilities of 
researchers, or if you have any questions, concerns, or complaints about the manner in 
which you were treated in this study, please contact the Director, Office of Research 
Ethics by email at hweinber@sfu.ca or by phone at 778-782-6593 using this reference 
number: [2011s0437]. Your signature on this form will signify that you have understood 
the procedures, possible risks, and benefits of this research study; that you received an 
adequate opportunity to consider the information contained in this document describing 
the study; and that you voluntarily agree to participate in the study. 

All information that is obtained during this study will be kept confidential to the full 
extent permitted by law. Knowledge of your identity will be kept confidential when the 
research results are published. Collected data will be kept in a locked cabinet and all 
digital data will be stored on an external hard-drive in a secure location and will be kept 
for four years after the completion of the study. 

Title of the Study:  

Physical activity with digital companions - How women over forty interact with 
exergames 

Principal Investigator:  

Dr. Tom Calvert (tom@sfu.ca)  
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Co‐investigator 

Ms. Lorna R. Boschman (lornab@sfu.ca) 

Investigator Department:  

School of Interactive Arts & Technology 

Project Description 

In industrialized countries including Canada, fewer than half of all adults exercise 
frequently enough to sustain optimal health. Medical researchers have demonstrated 
that adults who maintain a program of physical activity can prevent or control the impact 
of chronic conditions such as diabetes, non-clinical depression, and cardiovascular 
disease. Many adults intend to exercise more frequently in the future, and exergames 
(fitness video games) are promoted as a supplement to other forms of physical activity. 
The Digital Companions study will investigate how women over forty use exergames as 
part of a sustained program of physical activity.  

In this study, we will evaluate how players use exergames on the Wii console. 
The Wii is a home video game console developed by Nintendo for a general audience. 
Players use a wireless remote to communicate with the console (whose output is 
connected to a television monitor). By watching the monitor and listening to the game’s 
audio output, players receive instructions on game play and feedback on their 
performance. 

Benefits of the study 

The research benefits of the study include a better understanding of the process 
of undertaking and sustaining a program of physical activity that includes exergames 
and insight into the ways that women over forty use exergames as part of an overall 
program of physical activity. Because increasing one’s fitness level has been associated 
with sustaining physical health and preventing chronic conditions, participants could 
derive personal benefits through becoming more physically active. 

Procedures 

You are participating in this study because you are a woman aged forty or older, 
have ready access to a Wii console and at least one exergame, currently exercise three 
hours or less per week, have not been warned by a doctor to avoid exercise, and are 
able to attend Saturday morning exergame training sessions at the Britannia community 
centre when they fit into your schedule. Data from the Wii console in the Al Mattison 
Lounge at the Britannia community centre will be collected and analyzed. During the 
training sessions, you will work with a certified fitness trainer who will also conduct 
standard fitness tests. You will be interviewed, be given standard fitness tests, and be 
asked to track your exercise habits for a week.  This information will be gathered three 
times during the three month long study – at the beginning, mid-point, and end. The 
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researcher will conduct an interview that will be preserved with an audio recorder. The 
interview discussion will be analyzed as part of the study, and will be compared to 
results of the fitness tests. Results of your fitness tests will be shared with you, but not 
with other participants. Contents of the fitness tests and interviews will be stored on an 
external hard drive and kept in a secure location. Your confidentiality and anonymity will 
be ensured at all stages of data analysis and storage. You will be asked to create a user 
name that will help to identify you but will allow you to remain anonymous. 

During the exergame training sessions, you will meet other study participants. 
You are not obligated to exercise with others in the study; you may choose whether or 
not you exercise with other study participants or with anyone else in your social circle.  

Risks 

While physical activity carries a minimal risk, all study participants will already 
have ready access to a Wii console (at home or at the Al Mattison Lounge at Britannia 
community centre) and at least one exergame title. Because the training sessions and 
exergame titles include safety instruction, the risk to participants is minimal. Before 
attending exergame training and practice sessions at the Britannia community centre, 
you will be required to sign an additional waiver to limit the liability of the fitness trainer 
and the organization. 

Thank you for joining the study!  

I certify that I understand the procedures to be used in this study and I 
understand that I have the right to withdraw from the study at any time, and that any 
complaints may be brought to the attention of the Director, SFU Office of Research 
Ethics Dr. Hal Weinberg by email at hweinber@sfu.ca or by phone at 778-782-6593. 
Refer to this study as [2011s0437].  

I understand the risks and contributions of my participation in this study and 
agree to participate. In exchange for joining the study in a group of three or more, the 
group will be provided with a Wii game console and the Wii Fit Plus game with Balance 
Board. I understand that in exchange for providing interviews, reporting minutes of 
physical activity and undergoing fitness testing at the beginning, mid-point and end of 
the study, the group members will be given the Wii console and game in exchange for 
our contribution to the study.  

I verify that I have not been advised by a doctor to avoid physical activity or 
exercise and that I have completed the PAR-Q form to the best of my ability. 

Anonymity and confidentiality:  

I understand that my anonymity and confidentiality will be ensured and any data 
collected during this study will be kept in a secure location and retained for four years 
after the study.  
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For questions about this research and to obtain copies of the results of this study 
upon its completion, please contact the principal investigator of this study: Dr. Tom 
Calvert (tom@sfu.ca) or call 778-782-7410. 

I certify that I understand the procedures to be used and that I have been able to 
receive clarification of any aspects of this study about which I have had questions. I have 
read, understood, and agree with the above, and have been offered a copy of this 
document for my records. 

  
First and last name of participant                                          Phone and email contact 

 

  
Signature of participant                                                             Signature of witness 

 

  
Date of signing                                                                                 Pick your user name 

 

If you would like a copy of this release form, we will be happy to provide you with one. 
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Your name         
         

 Monday Tuesday Wednesday Thursday Friday Saturday Sunday Total 
Exergames                 
Wii Fit (Plus)                 
JustDance                 
EA Sports 
Active                 
Kinect DDR                 

Total                 
Physical 
activity         
Casual 
walking                 
Dancing                 
Gardening                 
Gym/Aerobics                 
Housework                 
Jogging                 
Stair Climbing                 
Swimming                 
Walking fast                 
Weightlifting                 
Yoga class                 

Total                 
Other 
activities         
1                 
2                 
3                 
4                 
 Grand Total                 

Table C157: Form to assist participant in self-reporting their minutes of weekly 
physical activity 
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