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Abstract 

Background: Antiretroviral therapy (ART) and ambitious treatment strategies such as 

Treatment as Prevention (TASP) and 90-90-90 have reduced HIV-related morbidity and 

mortality among people living with HIV (PLWH), and substantially decreased the 

likelihood of transmission of the virus to others. The benefits of ART are not felt equally 

among all PLWH, as PLWH may not be able to maintain ART adherence. This study 

examines gender differences in ART adherence and the sociostructural and 

psychosocial factors associated with such differences in British Columbia, Canada. 

Methods: Quantitative analyses assessed optimal ART adherence by gender, 

longitudinally and cross-sectionally, using bivariate, multivariate analyses, as well as 

structural equation modelling. All analyses used data collected from 2000 onward by the 

BC Centre for Excellence in HIV/AIDS from BC, Canada, with adherence measured 

using pharmacy refill compliance data. 

Findings: Gender-based disparities were evident in ART adherence in BC, with a 

significantly lower proportion of women attaining optimal (≥95%) adherence relative to 

men (57.0% versus 77.1; p<0.001) regardless of subgroup. Women also experienced far 

greater sociostructural and psychosocial disparity than men, however food insecurity 

was the only variable examined that was independently associated with suboptimal 

adherence among women (adjusted odds ratio [AOR]: 0.364; 95% confidence interval 

[CI]: 0.181 to 0.734). Psychosocial variables exhibited different effects and interactions 

for men and women, however, they explained only a low proportion of the variability 

observed in ART adherence (1.6% and 3.7%, respectively). Disclosure worries was the 

only psychosocial variable to affect women’s adherence (standardized regression weight 

[r]: -0.192; p=0.015). Personalized stigma (r: 0.299; p<0.001) and internalized stigma (r: 

0.321; p<0.001), however, did have a significant explanatory affect on depression 

experienced by women.  

Discussion: Gender-based disparities must be addressed if women living with HIV are 

to attain optimal health and if we are to achieve the goals of 90-90-90. Addressing 

aspects of poverty and the greater adversity that women face in this regard would result 

in a more salient improvement to ART adherence than interventions addressing stigma. 
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Glossary 

Acute Infection The period from initial HIV infection up to 6 to 8 weeks, during 
which time large amounts of virus are produced. Individuals may 
experience seroconversion illness and be more infectious during 
this period 

Antiretroviral 
Therapy 

While antiretroviral therapy may refer to monotherapy, within the 
scope of this thesis, it refers to a combination of antiretroviral 
medicines that aim to prevent the replication of HIV, via reverse 
transcriptase inhibitors, protease inhibitors, entry inhibitors, and 
integrase inhibitors. Can also be referred to as antiretrovirals 
(ARVs), highly active antiretroviral therapy (HAART), and 
combination antiretroviral therapy (cART). 

Gender Gender refers to an individual’s identity in relation to social norms 
and biological sex. While sex typically denotes male or female 
identity based on physiology, gender incorporates a psychosocial 
identity that extends beyond physiology. As the focus of this 
study is on non-physiological barriers to adherence, such as side 
effects, gender was the most appropriate term to use throughout 
the study. It should be noted, however, that the data used in this 
study identified sex, rather than gender. 

Human 
Development Index 

A statistic used to assess relative development of countries 
based on average achievement using 3 dimensions: life 
expectancy, education, and standard of living.  

Indigenous Ancestry Indigenous ancestry is used in this study to denote individuals 
native to North America, combining First Nations, Inuit, and 
Métis, and with recognition of the great diversity of Indigenous 
nations in Canada and the United States. The term “Indigenous” 
is preferentially used rather than “Aboriginal”, which also 
encompasses First Nations, Inuit, and Métis, since the term 
“Aboriginal” is used in the Canadian Constitution of 1982 and 
maintains strong colonial connotations. “Indigenous” also 
encompasses a common shared, history of Indigenous peoples 
globally, which extends beyond constitutions and borders (King, 
2014). The ongoing effects of colonization and systematic 
marginalization have resulted in disproportionate vulnerability to 
HIV and other detrimental health outcomes. 

Late Diagnosis Also known as a Stage 3 diagnosis; at the time of the first HIV 
diagnosis, the individual has a CD4+ count less than 200 and/or 
an AIDS diagnosis. The individual is also considered to have a 
late diagnosis if they are diagnosed with AIDS within a year of 
their first HIV-positive test results. 
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Latent Variable A construct considered difficult to measure and unmeasured in 
structural equation modelling. Indicators or measured variables 
are used to model the variability for the latent variable, which can 
then be applied to path analyses. 

Maximally Assisted 
Therapy 

A low-barrier, multidisciplinary ART adherence support initiative 
centered in the Downtown Eastside of Vancouver. The program’s 
team includes social workers, pharmacists, clinical coordinator, 
community liaison workers, nurses, and a program assistant. 

Optimal Adherence The cut-off by which we define best level of antiretroviral therapy 
adherence. While different medications may have different levels 
of adherence for optimal benefits, for the purpose of this study, 
we define optimal adherence as ≥95% adherence. 

Pharmacy Refill 
Compliance 

An adherence measure that examines the timing of prescription 
refills. Compliance is considered as one refilling a prescription 
before the medication coverage lapses such that there are no 
days of medication, or doses, missed. Often expressed as the 
proportion of individuals meeting the cut-off for optimal 
adherence or as the median level of adherence. 
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Chapter 1.  
 
Background, Rationale, Objectives 

1.1. Synopsis 

Over the past fifteen years, with the advent of modern highly active antiretroviral therapy 

(ART), HIV has been redefined as a chronic illness where people living with HIV (PLWH) 

can expect near normal life spans (Samji et al., 2013). To achieve the lowered mortality 

and morbidity risks, near perfect (≥90%) adherence to ART is required to suppress viral 

load, prevent mutation, and prevent onward HIV transmission (Bangsberg et al., 2001; 

Hogg et al., 1998; Hogg et al., 2001; Montaner, 2011; Montaner et al., 2010), yet 

suboptimal adherence remains a concern even when financial barriers are removed 

(Moore et al., 2010; O'Neil et al., 2012). In particular, marginalized individuals, including 

people who inject drugs and racialized minorities, consistently face greater barriers to 

achieving optimal adherence. Importantly, in high human development index countries, 

women consistently exhibit suboptimal adherence to ART yet very little is known as to 

why this is the case (Brown, Littlewood, & Vanable, 2013; Martinez et al., 2012; Puskas 

et al., 2011).  

There is a paucity of research addressing ART adherence differences between 

men and women. While stable housing, food security, and drug use are commonly cited 

factors impacting adherence (Anema et al., 2014; Parashar et al., 2011; Pellowski, 

Kalichman, Matthews, & Adler, 2013; Puskas et al., 2011), to our knowledge no research 

has addressed how or if these factors impact men and women differently. Current 

research has shown that ART adherence is influenced by psychosocial factors, such as 

HIV-related stigma, depression, internal motivation, and medication-taking self-efficacy 

(Brown et al., 2013; Chen et al., 2013; Diiorio et al., 2009; Earnshaw, Smith, Chaudoir, 

Amico, & Copenhaver, 2013; Holstad, Spangler, Higgins, Dalmida, & Sharma, 2015; 
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Jang, Chiriboga, & Small, 2008; Katz et al., 2013; Martinez et al., 2012; Rao et al., 2012; 

Tyer-Viola et al., 2014); however, the direct and mediating impact of specific 

psychosocial factors remains unknown. While few North American studies have 

examined the impact of internalized HIV-related stigma, as opposed to an HIV-related 

stigma construct as a whole (Earnshaw et al., 2013), those that have focused on 

internalized stigma have not considered differences by sex. By examining men and 

women together, the relationship between internalized stigma and ART adherence in 

women may have been underestimated, as women have been shown to be more 

vulnerable to higher rates of internalized stigma, depression, negative psychological 

outcomes, chronic stress, and placing greater importance on external 

validation/relationships relative to men (Brown et al., 2013; Geary et al., 2014; Loutfy et 

al., 2012; Sayles, Wong, Kinsler, Martins, & Cunningham, 2009; Ubbiali et al., 2008). It is 

my hypothesis that multiple pathways to suboptimal adherence exist and that these 

pathways differ between men and women, stemming from differences in both structural 

and psychosocial factors.  

1.2. Epidemiological Overview 

The effect and magnitude of HIV is diverse worldwide. The following sections provide a 

general description of HIV globally, in Canada, and in British Columbia (BC) in order to 

provide context for this study. 

1.2.1. Global Overview of Women and HIV 

An estimated 36.9 million (0.8% of adults aged 15 to 49) people were living with HIV in 

2014; however, of these individuals, 17.1 million were unaware of their HIV status 

(Hankins, 2013; UNAIDS, 2014b, 2015b). Incident cases are declining, with an 

estimated 38% decline since 2001 and the number of new cases in 2013 dropping to 2.1 

million from 2012’s 2.7 million (UNAIDS, 2013a, 2014b), although North Africa, the 

Middle East, Eastern Europe, and Central Asia exhibited increases in HIV incidence 

between 2000 and 2014 (UNAIDS, 2015b). Worldwide, of countries that had sufficient 

data for analysis of trends (n=82), 10 countries had a decrease in HIV incidence by more 

than 75% and an additional 27 countries had incidence decreases of more than 50%. 
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With the increased use of ART, more PLWH are living longer lives, with AIDS-related 

deaths falling by approximately 35% since 2005 (Granich et al., 2015; UNAIDS, 2014b). 

Strong evidence to support the association of increased ART uptake can be seen by 

comparing the relative decline of HIV incidence across Canadian provinces, with British 

Columbia (BC), where ART is offered free of charge, showing a substantial decrease in 

incidence relative to other provinces (Hogg et al., 2013). This decline in HIV incidence 

reflects the preventative potential of ART; while an increasing number of PLWH have 

access to ART, an estimated 22 million PLWH (61% to 65%) lack access, and the 

decline in incidence is not universal (Granich et al., 2015; Hankins, 2013; UNAIDS, 

2014b, 2015b). Initiatives such as Treatment as Prevention (TasP) and goals such as 

90-90-90 aim to mitigate the impact of the pandemic. 

Comprising approximately half of all PLWH worldwide, women are noted as a 

key population in the epidemic and a fast growing demographic of new HIV cases, 

particularly among young women in sub-Saharan Africa (Hankins, 2013; Quinn & 

Overbaugh, 2005; UNAIDS, 2012b). As of 2014, 16 million women over the age of 15 

were living with HIV, 80% of whom were located in sub-Saharan Africa. In that area, 15 

percent of incident HIV infections occur among women between the ages of 15 and 24, 

with heterosexual transmission accounting for the majority of incident cases (UNAIDS, 

2014b). Worldwide, women aged between 15 and 24 are 1.6 times more likely to acquire 

HIV than men of the same age (PHAC, 2010b). Women are biologically and 

physiologically more susceptible to HIV-infection than men; however, social and 

structural factors intersect with sex and gender, impacting rates of HIV infection among 

women (PHAC, 2012; WHO, 2003). These social and structural factors leading to 

vulnerability to HIV infection among women include: disproportionate levels of low 

income and education, decreased access to stable housing, appropriate health and 

social support services and networks, as well as experiences of sexual and other forms 

of gender-based violence, gender inequity, and HIV-related stigma and discrimination 

(PHAC, 2012; UNAIDS, 2012b). Addressing the structural inequities that women face 

globally is needed to reduce vulnerability to HIV.  

Canada accounts for approximately 4% of the 2.3 million PLWH in North America 

and western and central Europe, 4% of incident cases, and 2% of the AIDS-related 

deaths in this region (UNAIDS, 2014b). The HIV epidemic in Canada will be further 
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discussed in the following subsections. In the United States, men who have sex with 

men (MSM) remain at high risk of HIV infection. Ethnic minorities are found to have a 

higher burden of the HIV epidemic in the United States, with African Americans 

constituting 46% of PLWH but only 13% of the overall population (UNAIDS, 2014b). 

When gender is considered, African American women carry 60% of the burden of HIV 

infections among women in the United States in 2010 (UNAIDS, 2014b). Sexual risk was 

cited as the main route of transmission among this population. Of note, African 

Americans living with HIV exhibit disproportionately poor health outcomes, with far 

higher rates of AIDS-related deaths than other ethnic groups (11.6 deaths per 100,000 

individuals, compared to 2.8 and 1.1 deaths per 100,000 individuals among Latinos and 

Caucasians, respectively) (UNAIDS, 2014b).  

1.2.2. Canadian overview of Women and HIV 

An estimated 75,500 individuals were living with HIV in Canada by the end of 2014, with 

approximately 2,570 new infections that year (PHAC, 2015b). HIV infection has been 

steadily increasing among women, with women over the age of 15 comprising 23.2% of 

new HIV diagnoses and 22.4% of cumulative cases (PHAC, 2015b). It is estimated that 

the total number of women living with HIV in Canada, including those who are unaware 

of their HIV status, was 16,880 by the end of 2014 (PHAC, 2015a, 2015b). HIV 

incidence has declined from 4.3 diagnoses per 100,000 population in 2006 to 2.8 per 

100,000 population in 2014 (PHAC, 2015a). Since 1993, women aged 30 to 39 years 

have made up the highest proportion of new HIV diagnoses among women (36.5% in 

2014), followed by women aged 20 to 29 years and women aged 40 to 49 years (30.4% 

and 17.9%, respectively, in 2014) (PHAC, 2010b, 2015a). When considered as a 

proportion of all HIV-positive diagnoses by age group, men made up the majority of new 

cases in most age groups, except among the age group 15 to 19 years, with 59.3% of 

new cases being among young women (PHAC, 2010b). Sex disaggregated data 

regarding HIV incidence by age category was last reported in 2010, however, recent 

reports indicate that women are still at elevated risk of HIV at younger ages (PHAC, 

2015a). 
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Epidemiological HIV trends are not homogenous within Canada, as different 

subpopulations are affected regionally and provinces subscribe to different treatment 

and prevention strategies. Ontario, Quebec, and the Atlantic provinces experienced a 

steady level of new diagnoses between 1996 and 2008, while the Prairie provinces 

exhibited a fourfold increase in diagnoses (Hogg et al., 2012). British Columbia (BC) was 

the only province to show a statistically significant decline in the number of new HIV 

diagnoses from 1996 to 2008 (Hogg et al., 2012). This trend is believed to be due to 

universal access to ART at no cost to the patient and increased access to IDU-focused 

harm reduction strategies (Hogg et al., 2012). The province exhibiting the highest ART 

coverage was BC, with 45% of PLWH accessing ART, followed by Quebec (37%) and 

Ontario (32%) (Hogg et al., 2012). 

Specific subpopulations of women are over-represented in Canada’s HIV 

epidemic, including women who are Indigenous, use injection drugs, are transgender, 

are from HIV-endemic countries, have a history of incarceration, and engaged in sex 

work (PHAC, 2012, 2015a). Distinct differences in the distribution of HIV diagnoses by 

ethnicity are noted between men and women in 2014. Among men, HIV diagnoses were 

predominantly among White Canadians (51.2%), followed by Black (14.9%) and 

Indigenous1 Canadians (11.8%) (PHAC, 2015a). Among women, Black (35.6%) and 

Indigenous Canadians (30.6%) comprised the majority of new diagnoses in 2014, 

followed by White Canadians (24.2%) (PHAC, 2015a). It should be noted that while 

Indigenous peoples make up only 4.3% of the Canadian population, they comprised 

16.2% of new HIV infections between 2009 and 2014, or 9.1% of prevalent cases in 

Canada (PHAC, 2014, 2015a). Interpreting data surrounding ethnicity should be made 

with caution, however, as data on ethnicity or race is not collected in all Canadian 

provinces and territories. 

Heterosexual transmission (58.2%; range: 47.2% to 65.8%), followed by injection 

drug use (35.5%; range: 25.2% to 47.2%), were the main reported routes of 

transmission among Canadian women living with HIV between 1985 and 2009 (Figure 2) 

(PHAC, 2010b, 2012). Slight variation was observed in 2014, with 63.9% of incident 

                                                
1 The term “Indigenous” is used to denote First Nations, Inuit, and Métis peoples. The use of this 

term rejects colonial language, as inherent in the term “Aboriginal,” and reflects shared global 
identity and experiences. Refer to Glossary.  
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cases associated with heterosexual transmission and 24.5% associated with injection 

drug use (PHAC, 2015a). Among individuals in Canada from endemic countries exposed 

to HIV through heterosexual transmission, women account for 53.1% of new infections.  

When individuals from endemic countries were excluded, the proportion of women 

testing positive for HIV was slightly lower, at 48.7% in the heterosexual exposure to HIV-

positive or high-risk partners category, and 43.2% with heterosexual exposure with no 

additional risk category (PHAC, 2010b). 

Injection drug use (IDU) accounted for almost half (49.3%) of the young women, 

(ages 15 to 19 years), who tested HIV-positive. In comparison, only 17.6% of newly 

diagnosed young men, aged 15 to 19, acquired HIV through IDU (PHAC, 2010b). Of 

importance, research has highlighted women’s increased vulnerability to HIV relative to 

men’s, among people who use injection drugs (PWID), through riskier injection practices 

such as sharing injection equipment, not being the initial person to use the needle, and 

requiring help to inject. (PHAC, 2010b).  

Women who are involved in sex work are at additional risk of infection, not simply 

through exposure during unprotected sex with multiple partners, but due to drug sharing 

in an economy of exchanging sex for drugs (PHAC, 2010b). Crack cocaine use has 

been associated with drug sharing with clients, as well as multiple unprotected sexual 

encounters (PHAC, 2010b).  Women involved in sex work who also inject drugs have 

differing risk profiles from women who inject drugs who are not involved in sex work.  

Specifically, women who inject drugs who were also involved in sex work were younger, 

used injection drugs for a shorter span of time, but with riskier drug use habits including 

greater than daily heroin use, syringe borrowing, and frequent crack cocaine smoking 

(Spittal et al., 2003).  Sexual risk from sex work did not vary among women who inject 

drugs relative to women who inject drugs not involved in sex work. Young Indigenous 

women (14 to 30 years of age) with recent sex work involvement may be at higher risk of 

acquiring HIV due to higher risk profiles, often including histories of sexual abuse (with a 

median age of first occurrence of 6 years old), recent daily cocaine injection, and recent 

daily non-injection crack use (Mehrabadi et al., 2008). Another aspect of risk faced by 

women involved in sex work is the inability to negotiate condom use and the pressure to 

have unprotected sex. This is compounded by the criminalization of sex work, which 

pushes women and their clients to more remote areas where there is a greater risk of 
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violence and greater likelihood of being pressured to have unprotected sex (PHAC, 

2010b; Shannon et al., 2009). Similarly violence against women can impact a woman’s 

ability to negotiate safe sexual practices, engage in healthcare, including HIV testing, 

initiating and maintaining ART, and disclosing her HIV status (PHAC, 2010b).  

Lastly, Canada enforces a law criminalizing HIV, and other STI, non-disclosure. 

By the end of 2013, 145 PLWH had been criminally charged with failure to disclose their 

HIV status (CATIE, 2014). Specifically, PLWH must disclose their HIV status prior to 

sexual behaviour that could result in a “realistic possibility” of HIV transmission. A PLWH 

does not have to disclose their status if a condom is used during vaginal sex and the 

individual’s viral load is “low”, defined by the Supreme Court of Canada as VL<1500 

copies/mL (CATIE, 2014). Between 1989 and October 2015, 189 individuals had been 

charged with HIV non-disclosure in Canada, 10% of which were women (S. E. Patterson 

et al., 2015). The law has been noted to be problematic, particularly for women living 

with HIV. Power imbalances in relationships may make it difficult or dangerous for a 

woman to disclose her HIV status, and she may have little or no control over condom 

use within a relationship. In addition, the criminal law also places women in a position of 

vulnerability, with the onus on the PLWH to prove that conditions were met for legal 

sexual behaviour. Other notable objections to the criminalization of non-disclosure 

include: the law acting as a deterrent to HIV testing, knowledge of one’s HIV status could 

be used as a means of manipulation or abuse within a relationship with the threat of 

prosecution, and further stigmatization of PLWH (CATIE, 2014; CHALN, 2012).  

1.2.3. Overview of Women and HIV in British Columbia 

It is estimated that in 2011 there were 11,700 (range: 9,400 to 14,000) individuals living 

with HIV in BC and approximately 380 new infections (range 260 to 500) (BC-CDC, 

2013, 2015). BC exhibited a greater decline in new HIV diagnoses than other Canadian 

provinces, as of 2012 (5.7 per 100,000; 267 new cases in 2013), largely due to a 

decrease in incidence among people who inject drugs (PWID) (12.2% of new diagnoses 

in 2012) and increased HAART coverage (BC-CDC, 2013, 2015; Hogg et al., 2012; 

Hogg et al., 2013). In addition, increases in the incidence of syphilis, gonorrhoea, and 

hepatitis C in BC (Ling et al., 2015; Patrick et al., 2001), contrasted with the declining 
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incidence of HIV, indicate the existence of a level of protection beyond that conferred by 

access to harm reduction services and supplies. 

There is a decreasing trend in HIV incidence among both men and women in the 

province since 2003, with new diagnoses among women numbering 1.4 cases per 

100,000 population and, among men, 10.2 cases per 100,000 population (BC-CDC, 

2015). The age ranges showing the highest HIV incidence rates were men 25 to 39 

years old and women 30 to 39 years old (BC-CDC, 2015). Heterosexual acquisition of 

HIV in BC has increased from 21.9% in 2012 to 25.5% in 2013 among both men and 

women (BC-CDC, 2015). Provincially, individuals identifying as White made up the 

majority of new diagnoses (58%) in 2013, followed by Indigenous (11%), and Asian 

(10%) individuals (BC-CDC, 2013, 2015). It should be noted that Indigenous individuals 

constitute approximately 5% of BC’s population, yet are disproportionately represented 

at 11 to 17% of new HIV cases in the province (BC-CDC, 2013, 2015).   

The distribution of new HIV diagnoses by ethnicity is quite different when 

stratified by gender. Among men, those who identified as White (60.4%) carried the 

burden of new cases, with Indigenous men comprised only 7.7% of new cases in 2013. 

In comparison, White women (40.6%), followed closely by Indigenous women (37.5%), 

made up the majority of new cases among women in 2013 (BC-CDC, 2015). Again, it 

needs to be emphasized that the epidemic is disproportionately represented among 

Indigenous women. It is unclear whether the differences between Indigenous men and 

women are due to differences in HIV testing behaviour or a reflection of differential HIV 

risk between Indigenous men and women. 

The Vancouver Coastal Health and Northern Health Authorities exhibited the 

highest rates of new infections; however, these regions also had increased HIV testing 

due to the Seek and Treat for Optimal Prevention of HIV/AIDS (STOP HIV/AIDS Pilot 

Project) (BC-CDC, 2013). The Vancouver Coastal Health region includes the city of 

Vancouver and notable high-risk neighbourhoods including the Downtown Eastside 

(DTES), which will be discussed shortly. Despite the higher rates, HIV incidence has still 

decreased in these regions, and remained stable or decreased across BC by 2012 (BC-

CDC, 2013).  
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New late diagnoses, in which individuals have CD4+ counts below 200 or AIDS 

diagnoses within 12 months or at the time of their first positive HIV test, remained stable, 

at 9.3% of cases; however, there has been an increase in the proportion of new 

diagnoses during acute infection (within 6 to 8 weeks of infection; 14.7%) in 2012 (BC-

CDC, 2013). This may be a result of new testing methods and a change in testing 

patterns and practices. Early diagnosis is ideal in order to prevent transmission during 

the most virulent stage of infection and to yield better health outcomes for the individual, 

particularly through the early initiation of ART (May et al., 2011). As expected, due to the 

availability of HAART, AIDS cases in BC have declined since 1993 from over 10 to 1.5 

cases per 100,000 population (BC-CDC, 2013). The decrease in AIDS diagnoses is not 

experienced equally, however, as the incidence rate among women has remained 

stable, while the rate among men has declined (BC-CDC, 2013). Similar to HIV 

incidence, Indigenous individuals are again overrepresented in AIDS cases (15.7% of 

new AIDS cases in 2011) (BC-CDC, 2013).  

The high burden of HIV and other detrimental health conditions among 

Indigenous people in Canada must be considered in the ongoing context of colonization 

and marginalization. Damaging colonial policies, including the removal of traditional 

territories, the criminalizing of languages and cultural practices, and the destruction of 

the family structure through the residential school system have resulted in social 

inequalities, as well as mental health and addiction diagnoses (King, Smith, & Gracey, 

2009), increasing the vulnerability to HIV. While the burden of HIV among Indigenous 

Canadians remains high, increased acknowledgements of the impacts of colonialism, 

the movements towards self-government and self-determination, as well as community 

level interventions are building resilience in the face of both colonization and HIV (King 

et al., 2009).  

A key vulnerable community in BC that should be noted is Vancouver’s 

Downtown Eastside (DTES). This community holds a high prevalence of unstably 

housed and homeless individuals, unemployment, crime, addiction, mental illness, sex 

work (in particular, survival sex work), and drug use (Linden, Mar, Werker, Jang, & 

Krausz, 2013). The closure of a long term, live-in, mental health hospital covering the 

Greater Vancouver region led to an influx of individuals with varying mental health 

conditions to the low cost and low barrier housing in the DTES. With barriers to 
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maintaining stable housing and employment, many individuals ended up homeless or 

unstably housed. Fuelling the HIV epidemic, cocaine injection became prominent in this 

community. With high levels of IDU, there is also a high prevalence of HIV and hepatitis 

C (Linden et al., 2013). The “Four Pillars Drug Strategy,” highlighting prevention, 

treatment, harm reduction, and enforcement, has been applied in the DTES, resulting in 

the establishment of North America’s first supervised injection facility in 2003 (Linden et 

al., 2013). Of note, we begin to see a decline in HIV incidence among individuals who 

use injection drugs, particularly after 2007 (PHAC, 2010b), which can, in part, be 

attributed to the success of the supervised injection facility, the increased availability of 

clean injection drug use equipment, and methadone maintenance therapy (MMT) 

(Kendall, 2011).   

1.3. HIV and Antiretroviral Therapy Adherence 

Adherence to antiretroviral therapy (ART) is an essential component of virological 

suppression of HIV (Maggiolo et al., 2007; Paterson et al., 2000), resulting in the 

maintenance of health and increased survival of PLWH and decreased risk of HIV 

transmission (Kendall, 2011; Montaner et al., 2010).  In the post-HAART era (2000), 

adherence is considered more manageable due to drug regimens with more convenient 

dosing schedules and improved side-effect profiles (Kelly, Nyaku, & Taiwo, 2016). The 

life expectancy of PLWH in Canada has improved over time (crude life expectancy at 

age 20: 45.2 years) (S. Patterson, A. Cescon, H. Samji, K. Chan, et al., 2015). However, 

it is estimated that rates of optimal adherence, with optimal adherence defined as >80% 

to 100% adherence, among PLWH accessing ART typically range between 50% and 

70% in the setting of high and very high human development index countries (Puskas et 

al., 2011), below the numbers needed to attain the goals of Treatment as Prevention. 

Sub-optimal adherence compromises the suppression of HIV replication, which can 

result in individual-level consequences, such as early mortality, drug resistant viral 

mutations, increased risk of developing comorbidities (i.e. tuberculosis), and an inability 

to maintain employment, and population-level consequences, such as high community 

viral load leading to increased risk of transmission and high economic and health costs 

(Granich et al., 2015). 
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In high and very high human development index countries, subpopulations of 

individuals, including individuals who inject drugs and do not use methadone (Nolan et 

al., 2011; Palepu et al., 2006; Roux et al., 2009), individuals using crack or cocaine and 

problematically using alcohol (Holstad, Pace, De, & Ura, 2006; Kuyper et al., 2004; 

Parsons, Rosof, & Mustanski, 2007; Sullivan et al., 2007), individuals with depression 

(Ammassari et al., 2004; Bianco, Heckman, Sutton, Watakakosol, & Lovejoy, 2011; 

Gonzalez et al., 2004; Gonzalez et al., 2011; Kacanek et al., 2010; Kumar & Encinosa, 

2009; Lima et al., 2007; Phillips et al., 2005; Sledjeski, Delahanty, & Bogart, 2005; 

Wagner et al., 2011), and women (Holstad et al., 2006; Kuyper et al., 2004; Tapp et al., 

2011; Ubbiali et al., 2008) have been identified as less likely to maintain an adequate 

rate of adherence to maintain virological suppression.  Among those with suboptimal 

adherence, factors such as stigma and discrimination (Katz et al., 2013; Rintamaki, 

Davis, Skripkauskas, Bennett, & Wolf, 2006; Sayles et al., 2009; Sumari-de Boer, 

Sprangers, Prins, & Nieuwkerk, 2012; Wagner, Bogart, Galvan, Banks, & Klein, 2012), 

stress (Leserman, Ironson, O'Cleirigh, Fordiani, & Balbin, 2008; Wood, Tobias, & 

McCree, 2004), trauma (Mugavero et al., 2009; Sledjeski et al., 2005), and lack of social 

support (Bianco et al., 2011; Gonzalez et al., 2004; Holstad et al., 2006; Shin et al., 

2008; Wood et al., 2004) have been shown to have a negative impact on adherence.   

A recent meta-analysis, based on 207 peer-reviewed studies from between 1996 

and 2014, considering behavioural, psychosocial, and clinical variables in a global 

setting, produced estimates of each variable’s effect on adherence (standardized mean 

difference (SMD)) (Langebeek et al., 2014). Variables supporting ART adherence 

included: adherence self-efficacy (SMD=0.603; 95% confidence interval (CI): 0.47 to 

0.73); beliefs about the necessity or utility of ART (SMD=0.357; 95% CI: 0.23 to 0.49); 

trust or satisfaction with one’s HIV care provider (SMD=0.377; 95% CI: 0.29 to 0.49); 

and social support (SMD=0.237; 95% CI: 0.18 to 0.29). Variables found to hinder one’s 

adherence included: current substance use (SMD=-0.395; 95% CI: -0.49 to -0.30); 

concerns about ART (SMD=-0.389; 95% CI: -0.53 to -0.25); depressive symptoms 

(SMD=-0.305; 95% CI: -0.35 to -0.26); HIV-related stigma (SMD=-0.282; 95% CI: -0.36 

to -0.21); and financial constraints (SMD= -0.187; 95% CI: -0.24 to -0.14). Clinical 

variables found to negatively affect adherence globally included: prescription of 

regimens including protease inhibitors (SMD=-0.196; 95% CI: -0.27 to -0.12); daily 
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dosing frequency (SMD=-0.193; 95% CI: -0.25 to -0.14); and the individual’s pill burden 

(SMD=-0.124; 95% CI: -0.18 to -0.07) (Langebeek et al., 2014). Male sex had a modest, 

yet significant, positive effect on adherence (SMD= 0.081; 95% CI: 0.037 to 0.12) 

(Langebeek et al., 2014). Of note, psychosocial and behavioural variables had a larger 

effect on adherence than clinical factors.  

Another meta-analysis, based on 75 peer-reviewed studies, also with a global 

focus, examined HIV-related stigma and ART adherence, elaborating on the finding that 

stigma has a negative impact on adherence (Katz et al., 2013). Stigma was found to 

affect individuals at intrapersonal, interpersonal, and structural levels, with internalized 

stigma and concealment of one’s HIV status being of notable importance. The results of 

this meta-analysis suggest that the mechanism by which HIV-related stigma undermines 

ART adherence is through mediating processes such as adaptive coping and social 

support (Figure 1) (Katz et al., 2013). In this model, an individual’s active problem 

solving skills and social support, indicated by adaptive or active coping skills, self-

efficacy, and strong social support network, have a protective effect on adherence and 

can reduce internalized stigma and worries surrounding the HIV disclosure (Katz et al., 

2013). Adaptive coping can be observed in active problem solving skills, which is in 

contrast to affective coping strategies, where the individual experiences helplessness 

and uses avoidance strategies when faced with a conflict or challenge. Enacted or 

experienced stigma, however, compromises the positive effects of adaptive coping and 

social support on adherence, as experienced stigma, especially in circumstances where 

one does not have a strong social support network, can reduce one’s sense of self-

worth, and promote a sense of helplessness and avoidance-based coping strategies 

(Earnshaw et al., 2013; Katz et al., 2013). Again, it should be noted that this is a global 

meta-analysis, and context or environment may have an important impact on stigma and 

other psychosocial factors in relation to ART adherence. For example, depression has 

been observed to have a significant negative relationship with ART adherence 

(Ammassari et al., 2004; Diiorio et al., 2009; Gonzalez et al., 2004; Gonzalez et al., 

2011; Kacanek et al., 2010; Kleinman et al., 2015; Son, Kim, & Park, 2013; Sumari-de 

Boer et al., 2012; Tyer-Viola et al., 2014; Wagner et al., 2011), in addition to an 

association with stigma (B. E. Berger, C. E. Ferrans, & F. R. Lashley, 2001; Rao et al., 

2012; Turan et al., 2016). While not included in the model shown in Figure 1, depression 
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compromises social relationships and support networks and reduces one’s sense of self-

efficacy and adaptive coping skills, in essence isolating the individual and producing a 

sense of helplessness (Bianco et al., 2011; Levi-Minzi & Surratt, 2014; Turan et al., 

2016). While these characteristics have been found to predict depression, gender 

differences have been observed with these characteristics predicting adherence in men, 

but not women (Bianco et al., 2011). A final important factor of note is that the meta-

analysis examining stigma and ART adherence study did not account for gender 

differences (Katz et al., 2013). 

 
Figure 1:  Conceptual model of the role of HIV-related stigma on ART 

adherence (Katz et al., 2013). 

1.3.1. Measuring ART Adherence 

There are multiple validated measurement tools to assess ART adherence, including 

patient self-report, pill counts, pharmacy refill compliance, drug level assays, and 

electronic medication monitoring (MEMS cap and Wisepill). There is currently no gold 

standard for a single adherence measurement instrument, observation length, or optimal 

versus sub-optimal adherence level cut-off (Berg & Arnsten, 2006; Chesney, 2000; 

Glass & Cavassini, 2014; Mekuria, Prins, Yalew, Sprangers, & Nieuwkerk, 2016; 

Paterson, Potoski, & Capitano, 2002; Williams, Amico, Bova, & Womack, 2013). While 

the best measurement tool depends on the context in which data is being collected, the 



 

 14 

varying methods have unique strengths and weaknesses. Drug level assays or plasma 

concentrations can provide a good assessment of recent treatment adherence and have 

been correlated with reduced HIV RNA concentration (Yasuda et al., 2004); however, 

lab assays can be costly and they only assess current levels of medication (Paterson et 

al., 2002). This method of measurement may be prone to “white coat compliance”, or 

increased adherence prior to clinic visit, potentially artificially indicating higher adherence 

than normally obtained by the individual (Paterson et al., 2002). Pill counts assess the 

difference between actual and expected number of pills that the individual has in their 

possession, a method that can provide a relatively cheap means of assessing 

adherence in both therapeutic and preventative settings (Baisley et al., 2013; Donnell et 

al., 2013). One study that used a cut-off of >80% of pills taken during a 1-month period 

showed a significant correlation between this adherence measure and viral load 

outcomes (Donnell et al., 2013). This same study found that having fewer pills than 

expected in one’s possession at the time of pill count was correlated with sub-optimal 

adherence (Baisley et al., 2013; Donnell et al., 2013) indicating that some patients may 

“pill dump” or dispose of excess pills potentially due to social desirability bias. 

Additionally, patients can also see this method as being invasive (Paterson et al., 2002). 

Pharmacy refill compliance is a low cost measure of adherence and relatively simple 

means of measurement, as pharmacies maintain data regarding when prescriptions are 

filled and the expected time at which the prescription would need to be refilled. This 

method has shown correlation with virologic failure (Abah et al., 2016; Cambiano et al., 

2010; Thirumurthy et al., 2012). Prescription refill, however, does not necessarily mean 

the medications were taken as prescribed. Individuals may take their medications at the 

wrong times, share medications, or pill hoard (Paterson et al., 2002).  

Patient self-report, another cost-effective measure of adherence, can be 

assessed using patient interview, computer administered survey, or written 

questionnaires for short periods prior to the interview date. The optimal recall period for 

self-reported adherence has been observed to be 30 days, with over-reporting of 

adherence observed in three to seven day periods, while adherence reporting for longer 

durations is more likely to incorporate recall bias (Glass & Cavassini, 2014; Paterson et 

al., 2002). In addition, the measurement is subject to social desirability bias, with 

recommendations that clinicians not conduct interviews and that non-judgmental 
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attitudes regarding adherence ought to be stressed prior to interview (Kagee & Nel, 

2012; Paterson et al., 2002; Williams et al., 2013). As such, patient self-report typically 

overestimates adherence (Paterson et al., 2002; Thirumurthy et al., 2012); however, the 

method has been found to be an accurate and reliable tool to assess adherence 

(Mekuria et al., 2016), especially when used together with drug level assays (Bulgiba, 

Mohammed, Chik, Lee, & Peramalah, 2013). Clinician report of patient adherence, 

however, tends to underreport patient adherence and is not a recommended method of 

assessing adherence (Paterson et al., 2002; Williams et al., 2013). Electronic monitoring 

devices, such as MEMS caps or Wisepill, are expensive tools to assess adherence; 

however, they can assess adherence for extended lengths of time and provide 

information regarding the time of day medication is taken, depending on the tool. Beyond 

cost, this method is limited in that multiple doses may be removed from the pill container, 

and carried for later use thereby underestimating the individual’s adherence.  In addition, 

individuals who use medication organizers to keep track of their medication and as an 

adherence tool might find an electronic pill case to be disruptive to their medication 

taking habits (Paterson et al., 2002). Despite these drawbacks, MEMS caps long-term 

health and economic benefits by identifying individuals at risk of virologic failure and 

allowing for adherence reminders or “check-ins” with individuals with lapsed adherence 

in real-time (Haberer et al., 2010; Petersen et al., 2015; Sabin et al., 2015). Another 

challenge with respect to accuracy is in regards to cut-off levels for optimal adherence. 

For example, the potency of the medication, as well as the amount of time the individual 

has been virally suppressed requires differing cut-offs to the level of adherence 

necessary to achieve viral suppression and clinical benefit (Bangsberg, 2008; Lima et 

al., 2010). 

1.4. Antiretroviral Therapy Adherence and Women 

Women have been shown to be at risk for several categories of incomplete ART 

adherence, including suboptimal adherence. Compared with men, women have reduced 

uptake of ART (Knowlton et al., 2010; Pulvirenti et al., 2003), higher incidence of 

treatment interruption (Carmody, Diaz, Starling, dos Santos, & Sacks, 2003; Moore et 

al., 2010), treatment discontinuation (Werb et al., 2013; Yuan, L'Italien, Mukherjee, & 

Iloeje, 2006), and viral rebound after initial suppression than men (Jhaveri, Browning, 
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Bush, Thornton, & Greenberg, 2009; Kuyper et al., 2004; Lima et al., 2010). Mediating 

factors that may influence these findings include increased development of depressive 

symptoms in women (Applebaum, Richardson, Brady, Brief, & Keane, 2009; Kacanek et 

al., 2010; Turner, Laine, Cosler, & Hauck, 2003), lower rates of HIV status disclosure 

(Sherr et al., 2007), and less support from interpersonal relationships (Knowlton et al., 

2011b; Ubbiali et al., 2008; Wood et al., 2004).  Additionally, women are more likely than 

men to be excluded and/or lost to follow-up in studies, potentially resulting in a bias that 

omits women who are the most vulnerable and potentially least adherent (Barfod et al., 

2005; Carrieri et al., 2003; Lima et al., 2007; Wood et al., 2006).  Several studies have 

found no statistical difference in ART adherence by gender (Bouhnik et al., 2002; 

Johnson et al., 2005; Remien et al., 2007; Sherr et al., 2010; Simoni, Pantalone, 

Plummer, & Huang, 2007; Sledjeski et al., 2005) and many studies do not provide 

gender-disaggregated adherence information (Puskas et al., 2011). 

In high and very high human development index countries, women are observed 

to have markedly lower antiretroviral therapy (ART) adherence than men (Kuyper et al., 

2004; Puskas et al., 2011). While there is no consensus on the reasons for the disparity, 

multiple associations with socio-demographic, behavioural, clinical, and psychosocial 

characteristics exist.  Socio-demographic, clinical, and behavioural characteristics 

associated with sub-optimal adherence among women include: younger age (Plankey et 

al., 2009; Tyer-Viola et al., 2014; Vaz et al., 2007); non-Caucasian ethnicity (Merenstein 

et al., 2008; Plankey et al., 2009); higher levels of education, specifically among women 

with university-level or higher education (Sherr et al., 2012); not being pregnant (Vaz et 

al., 2007); not having children (Wood et al., 2004); having a high number of children 

(Merenstein et al., 2008); forgetfulness (Okonsky et al., 2014); unsafe sex (Peretti-Watel, 

Spire, Schiltz, et al., 2006); alcohol use (Applebaum et al., 2009; de Fatima Bonolo et 

al., 2013; Plankey et al., 2009); illicit drug use (Merenstein et al., 2008; Plankey et al., 

2009; Sharpe, Lee, Nakashima, Elam-Evans, & Fleming, 2004; Tapp et al., 2011); not 

accessing drug treatment programs (Kapadia et al., 2008); perception of body fat 

changes (Plankey et al., 2009); cognitive impairment (Knowlton et al., 2011b); 

experiencing side effects (Applebaum et al., 2009; Roberts & Mann, 2003); high pill 

burden (Vaz et al., 2007); and low engagement with their healthcare provider (Tyer-Viola 

et al., 2014). Psychosocial characteristics associated with sub-optimal adherence among 
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women include: depression (Phillips et al., 2005; Tyer-Viola et al., 2014); sleep 

disturbance (Phillips et al., 2005), high HIV-related stigma (Tyer-Viola et al., 2014); high 

levels of distress (Wood et al., 2004); low resilience among women who have 

experienced abuse (S. Dale et al., 2014); low adherence self-efficacy (Tyer-Viola et al., 

2014); low internal motivation for adherence (Holstad et al., 2015); not accessing mental 

health care (Turner et al., 2003); having negative attitudes about ART (Knowlton et al., 

2011b); fear of unwanted disclosure due to being seen taking ART (Roberts & Mann, 

2003); desire not to acknowledge one’s HIV diagnosis (Roberts & Mann, 2003); greater 

need for social support (Ubbiali et al., 2008); inadequate social support from family and 

friends (Knowlton et al., 2011b; Wood et al., 2004); and greater weight being given to the 

opinion of others (Ubbiali et al., 2008). The available literature did not include any 

information regarding active versus affective coping strategies and ART adherence 

specific to women. 

Similar to ART adherence literature, data disaggregated by gender is not 

frequently reported in the general adherence literature, and reasons for non-adherence 

specific to sex and gender are even less frequently discussed.  Women are more likely 

than men to be non-adherent to a range of treatment regimens, including treatment for 

diabetes (Walker, Gebregziabher, Martin-Harris, & Egede, 2014a), cardiovascular 

disease (Kennedy, Tuleu, & Mackay, 2008; McSweeney, Pettey, Lefler, & Heo, 2012; 

Son et al., 2013), inflammatory bowel disease (Ediger et al., 2007), as well as not 

following up on referrals for treatment (Denberg et al., 2005).  Reasons for, and 

associations with, non-adherence among women taking medication for these ailments 

include: advanced age (McSweeney et al., 2012); younger age (Ediger et al., 2007); 

multiple comorbidities (Denberg et al., 2005; McSweeney et al., 2012); regimen 

complexity and pill burden (McSweeney et al., 2012); forgetfulness (Singh, 2014); side 

effects (McSweeney et al., 2012; Thunander Sundbom & Bingefors, 2012); modesty 

concerns (regarding scheduling referred colonoscopies) (Denberg et al., 2005); low 

health literacy (Harrow et al., 2014; McSweeney et al., 2012); low provider trust (Viola, 

2013); poor communication with healthcare providers (Harrow et al., 2014; McSweeney 

et al., 2012); prohibitive cost of treatment (Chou et al., 2014; Singh, 2014); low 

socioeconomic status (McSweeney et al., 2012); low social support (McSweeney et al., 

2012); and low medication self-efficacy (Viola, 2013). Busyness and forgetting, as 
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reasons for non-compliance, were observed more frequently among men (Denberg et 

al., 2005; Thunander Sundbom & Bingefors, 2012).   

Similarities and differences between reasons for ART and other treatment non-

adherence emerge. Adherence self-efficacy and lack of social support, or social 

isolation, are shared and possibly necessary components for optimal adherence 

regardless of the regimen (Turan et al., 2016; Tyer-Viola et al., 2014); however, one can 

consider depression and stigma as undermining both self-efficacy and social support 

(Bianco et al., 2011; Turan et al., 2016). Stigmatization and depression can reduce an 

individual's self-efficacy and erode social support through self-imposed isolation, 

nondisclosure of HIV status, or social distancing from those who are not ill (Earnshaw & 

Chaudoir, 2009; Earnshaw, Quinn, & Park, 2012). The centrality and salience of an HIV 

diagnosis, specific to the social construct of womanhood, may also lead to greater 

internalized stigmatization and depression relative to other chronic illnesses (Quinn & 

Earnshaw, 2013), resulting in lower observed adherence among women living with HIV 

(WLWH) compared with men. The construct of womanhood often relies heavily on the 

woman’s relationship with others, particularly the relationship to her partner or spouse 

and as a mother. An HIV diagnosis creates tension with the woman’s identity, as the 

potential for HIV transmission to a partner or child can create a perceived barrier to the 

fulfillment of her roles as a wife and mother and result in experiences of shame, fear, 

and stigma (Schaan, Taylor, Gungqisa, & Marlink, 2015; Zhou, 2008).  

The psychosocial elements specific to an HIV diagnosis and the meaning that it 

holds can be seen in a qualitative case study of a woman in regards to her ART 

adherence, in which she considered herself to be 100% adherent with previous, non-HIV 

related medications; however, she made a rational decision to be non-adherent to ART 

(Roberts & Mann, 2003).  Her decision was made on the basis of not wanting others to 

observe her taking her ART and potentially forcing disclosure, as well as a desire to 

forget her HIV serostatus, as ART serves as a constant reminder (Roberts & Mann, 

2003).  In this case study, and among women with sexually transmitted infections, there 

is a tendency towards affective coping strategies and denial, in order to manage the 

distress resulting from a discrepancy between her current appraisal of self and her 

global view of the illness (East, Jackson, Peters, & O'Brien, 2010; Park, 2010; Roberts & 

Mann, 2003).  While this tendency towards denial may occur with other illnesses, it may 
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occur more frequently and with greater magnitude among WLWH or sexually transmitted 

infections due to the high level of internalized, anticipated, and experienced stigma 

associated with these infections. 

Comparisons between adherence to ART and regimens for other illnesses 

should consider the relative experiences and meaning that the illness holds in the lives 

of those diagnosed. For example, a comparison of stigma among PLWH relative to 

those with cancer showed far greater experiences and internalization of stigma among 

the HIV-positive group (Fife & Wright, 2000).  Greater blame is placed on PLWH, as well 

as associations with stigmatized groups such as individuals who use injection drugs or 

sex workers, even if transmission occurred through other means (Fife & Wright, 2000).  

While stigma is still experienced by individuals with cancer, the implications are very 

different.  Stigma and social distancing are related to fear and discomfort due to the 

understanding that cancer can happen to anyone through no fault of one’s own (Fife & 

Wright, 2000). As such, we see higher levels of internalized stigma among PLWH, with 

internalized stigma associated with reduced healthcare access among individuals living 

with a chronic concealable and stigmatized illness (Earnshaw & Quinn, 2012).  In 

addition, negative meanings associated with an illness or treatment can result in greater 

distress and a failure to comply with the treatment, specifically if the illness or the 

treatments are not normalized or fitting within the global view of the social construct of 

one’s identity (Denberg et al., 2005; Park, 2010). In the case of HIV, this tension can be 

observed in the perceived barrier that HIV presents to a woman’s ability to be seen as 

successful in her roles as spouse and/or mother (Schaan et al., 2015; Zhou, 2008). 

To close, it should be noted that investigations of medication non-adherence by 

gender or sex among a range of illnesses could be examining different independent 

variables than those found commonly in ART adherence literature and as such, different 

reasons for and associations with non-adherence have been observed. The greater 

degree of stigma and the greater degree of poverty and marginalization faced by PLWH 

has undoubtedly directed research to examine characteristics of poverty, such as food 

insecurity and illicit drug use, and psychological elements, such as non-disclosure and 

depression. 
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1.5. Conceptual Frameworks 

This work draws on Cultural Relational Theory to understand gender differences in ART 

adherence and is situated within a Treatment as Prevention (TasP) framework and the 

current goal of 90-90-90 by 2020. These conceptual frameworks are expanded on 

below.  

1.5.1. Treatment as Prevention 

Treatment as Prevention (TasP) is an HIV care strategy, which recognizes that 

treatment with ART, yields personal health benefits for PLWH and, also, curbs 

transmission of the virus (Hull & Montaner, 2013; Montaner, 2011). The goal of TasP is 

increased access to and use of ART in order to reduce individual HIV viral load and, 

thus, community viral load. There are multiple steps in care between HIV diagnosis and 

viral suppression, and the Cascade of Care (hereafter referred to as the Cascade) has 

been developed to assess these steps, incorporating necessary diagnostic and 

treatment stages from HIV infection to viral suppression. These stages are as follows: 

testing and diagnosis of PLWH, linkage to HIV care, retention in care via regular 

appointments, initiation of ART, adherence to ART, and viral suppression (Figure 2). 

Each stage is an important step towards reduced community viral load and, as such, 

barriers to progression along the Cascade need to be addressed. In Canada, with every 

10% increase in ART coverage, an 8% decrease in new diagnoses can be expected 

(Hogg et al., 2012). It has been recognized that expanded access to ART decreases 

community viral load, thereby preventing new HIV infections to the degree that it could 

lead to the eventual elimination of the virus (Granich et al., 2015; Hogg et al., 2013).  

In order to maximize the impact of TasP, the Treatment 2015 initiative was 

launched in 2013 by the Joint United Nations Programme on HIV/AIDS to have 15 

million PLWH accessing ART by 2015 (UNAIDS, 2013a), with the successful 

achievement of this goal in March 2015 (UNAIDS, 2015a). This success has been 

followed by the post-2015 goal, adopted by UNAIDS, of 90-90-90 by 2020 (UNAIDS, 

2014a). This strategy refers to increasing HIV testing such that 90% of PLWH are 

diagnosed, increasing ART accessibility so that 90% of PLWH are accessing ART, and 

promoting adherence with the goal of 90% of PLWH being virally suppressed (Granich et 
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al., 2015; UNAIDS, 2014a). The aim of such an ambitious treatment strategy is a ≥90% 

decrease in HIV incidence, morbidity, and mortality, from 2010 levels (Granich et al., 

2015). In sub-Saharan Africa, a region with a heavy HIV burden, successful 

implementation of 90-90-90 is anticipated to result in a virtual elimination of the epidemic 

in 70% of the countries in the region (basic reproductive number R0<1) and a low 

transmission rate in the remaining 12 countries in the region (R0<2) (Granich et al., 

2015).  

 
Figure 2:  The HIV Cascade of Care, from HIV diagnoses to viral suppression 

(BC-CfE, 2013). 

In BC where HIV care is available at no cost to the patient, only 34.6% of PLWH 

in the province had suppressed HIV viral loads in 2011 (Nosyk et al., 2014). While this is 

a vast improvement from the 0.7% of PLWH that were virally suppressed in 1996, it is 

still far behind the goal of 90-90-90. Approximately 80% of PLWH in the province were 

accessing ART in 2011, of those, pharmacy refill compliance with a cut-off at 80% for the 

calendar year indicated that 86.6% were optimally adherent, and of those, 79.4% were 

virally suppressed or had undetectable viral loads for a period of 3 months or longer 

(Nosyk et al., 2014). 

Globally, gaps in the Cascade largely yield from four categories: human rights 

violations, stigma, and discrimination; access to treatment and services; gender-based 

inequalities; and criminalization and exclusion (UNAIDS, 2014b). The result is unequal 

access to HIV testing, care, and antiretroviral therapy. Women with HIV face unique 

challenges, often specific to the region or country in which they live. Challenges women 

face includes diminished autonomy and lack of control over their own bodies and lives. 

In this context, women are vulnerable to loss along the HIV Cascade of Care due to: low 

perceived HIV risk, lack of knowledge surrounding HIV, inability to access HIV testing, 

HIV disclosure worries including fear of violence and social isolation, and unavailability 

of women-centred HIV-care (Carter et al., 2013; UNAIDS, 2014b). While country and 

region-specific context influence the challenges that women face along the Cascade and 
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their ability to reach viral suppression, it is clear that globally women living with HIV 

(WLWH) face unique obstacles to achieving optimal health outcomes. 

1.5.2. Cultural Relational Theory 

Social constructs of gender and the resulting power arrangements between men 

and women produce greater vulnerability among women, relative to men, in regards to 

ART adherence (Kuyper et al., 2004; Puskas et al., 2011; Tapp et al., 2011). Examined 

in light of Cultural Relational Theory, women’s increased vulnerability to suboptimal ART 

adherence can be viewed in terms of the social construct of women’s identity and its 

subordination within a culture that primarily identifies with dominant masculine identity 

(Miller, 1986; Miller, 1997).   

Social constructs of masculine and feminine identities within society vary 

considerably. The masculine construct is one that is focused on “doing”. Individual 

achievement, the ability to master tasks on one’s own, assertiveness, initiative, as well 

as dominance over others are part of the masculine construct (Farrimond, 2012; Miller, 

1986; Siu, Seeley, & Wight, 2013). It should be noted that the masculine construct of 

problem-solving and achievement does lead to unique vulnerabilities for men in regards 

to health care behaviour, specifically in relation to help-seeking behaviour and difficulties 

taking on a patient identity (Farrimond, 2012; Siu et al., 2013).  

With the masculine construct dominant in society, the feminine role and construct 

is subordinate and takes on characteristics that appeal to the dominant construct and 

maintain the status quo (Miller, 1986). This includes characteristics that are 

stereotypically related to women such as submissiveness, passivity, and dependence 

(Clifton & Lee, 1976). In addition, women’s domain of experience and expertise is 

focused on relationships with others, in particular giving and nurturing (Covington, 2007; 

Lawless, Kippax, & Crawford, 1996; Miller, 1986; Miller, 1997). The woman’s identity is 

characterized by the relationships that she holds with others, in addition to her 

reproductive and family role. She may also incorporate the dominant masculine concept 

of women, which results in an undermining of her own strengths and abilities, as well as 

a deterrent to exploring and expressing one’s own needs and prioritizing the needs of 

others before one’s own (Miller, 1986). The threat of social isolation, a severe 
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punishment in light of women’s focus on relationships with others, would result from a 

failure to subscribe to these social norms (Miller, 1986).  

The primacy of relationships with others in the lives of women becomes 

problematic for women living with HIV (WLWH). As HIV can be seen to have implications 

on the family and relationships, particularly sexual or romantic relationships (East et al., 

2010; Grodensky et al., 2014), it takes on a greater salience and magnitude to women’s 

sense of self than men’s (Lawless et al., 1996; Quinn & Earnshaw, 2013; Quinn et al., 

2014). The relationships from which a woman derives personal value can be 

undermined with her diagnosis for several reasons. Disclosure of her serostatus can 

rock or dissolve relationships due to enacted stigma from partners, family, and friends – 

the individuals who could be considered her social support network (East et al., 2010; 

Grodensky et al., 2014).  She may choose not to disclose due to anticipated stigma, 

which could lead to social isolation so that others do not learn of her status, as well as 

depression due to keeping an aspect of self hidden from others.  As a man’s personal 

value is derived from individualism and accomplishment, an HIV diagnosis may not have 

such a destructive impact on his concept of self.  This may be observed in differences in 

psychosocial outcomes between men and women (Sherr et al., 2012; Tedaldi et al., 

2012; Turner et al., 2003). In addition, the subordinate role of women within the social 

hierarchy may be amplified by other subordinate identities that a woman holds, 

including: injection drug use, ethnic minority, low socioeconomic status, homelessness, 

an experience of trauma, and, now, an HIV-positive status (Lawless et al., 1996; Logie, 

James, Tharao, & Loutfy, 2011; Loutfy et al., 2012; Pellowski et al., 2013).  These 

identities in concert are incoherent with the social construct of womanhood and may 

result in a fragmented sense of self (East et al., 2010; Park, 2010), a disparity between 

global view and the appraisal of self (Lawless et al., 1996; Park, 2010; Schechter et al., 

2014), and internalized stigma (Earnshaw et al., 2013; Lawless et al., 1996; Schechter et 

al., 2014).  This could present itself through various detrimental psychological outcomes, 

including depression, increased level of distress, lower quality of life, the use of affective 

coping strategies, and lower self-efficacy, all of which can be linked with suboptimal 

adherence (Earnshaw et al., 2013; Katz et al., 2013; Phillips et al., 2005; Tyer-Viola et 

al., 2014; Wood et al., 2004). 
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More specifically, existing social structures and power arrangements can have a 

direct impact on a woman’s ART adherence. Women can become passive players in 

their own health care, becoming uncomfortable sharing with a healthcare practitioner 

that a specific antiretroviral regimen is incompatible with their lives due to side effects, 

pill burden, or complexity of compliance requirements (Beach, Duggan, & Moore, 2007; 

Degroote et al., 2013). Any failing will also be internalized, rather than seen as a 

problem that requires an adaptive coping strategy (Clifton & Lee, 1976; Miller, 1986). 

Patient satisfaction and involvement in healthcare decisions have been strongly linked 

with ART adherence (Beach et al., 2007; Dang, Westbrook, Black, Rodriguez-Barradas, 

& Giordano, 2013); however, the effect of gender is currently unknown. The inability to 

state one’s needs/problems in regards to healthcare as well as passive coping strategies 

do not lend themselves to adaptive involvement in one’s own healthcare or optimal 

adherence to ART. This extends beyond the relationships with one’s own healthcare 

providers to the shaping and development of, as well as participation in, healthcare 

services that are better equipped to meet the needs of women within a given community 

(Carter et al., 2015; Carter et al., 2013). 

A woman’s focus on relationships and family may also lead her to put the needs 

of those in valued relationships, such as her children or her partner, ahead of her own 

needs. We have seen within the adherence literature that women with a relatively large 

number of children have poorer adherence than women with fewer children (Sharpe et 

al., 2004), which may be a result of a woman subordinating her needs to those of her 

children or “transforming” her needs to be those of her children (Miller, 1986).  

Conversely, we have seen that women with children have better adherence than women 

without children, perhaps due to a woman’s desire to maintain wellness in order to care 

for her children (Schechter et al., 2014). The increased adherence during pregnancy can 

also be seen as reflective of a woman placing great importance on the needs of others 

over her own (i.e., the desire to give birth to HIV-negative children rather than the desire 

to maintain her own health). There is also evidence of WLWH in relationships with HIV-

positive men exhibiting poorer adherence than WLWH in relationships with HIV-negative 

men, and even worse adherence than WLWH who are not in relationships (de Fatima 

Bonolo et al., 2013; Knowlton et al., 2011b).  In these situations it is very possible that 

the WLWH is placing a priority on the needs of her partner at the expense of her own.   
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Lastly, in regards to economic inequality, individuals who are vulnerable due to 

unstable housing, poverty, and addiction may have a central focus on personal survival 

rather than ART adherence and health-related problem solving (Kalichman & Grebler, 

2010; Parashar et al., 2011).  In situations of unstable housing or addiction, a woman 

may need to rely on sex work or mentally or physically abusive partnerships to meet 

immediate subsistence, housing, and/or drug needs. In these cases, she may not feel 

safe disclosing her HIV status or taking her ART in front of her sexual or drug use 

partner for fear of violence or losing access to drugs and/or housing.  While adherence is 

undoubtedly important, safely negotiating her immediate food, shelter, and addiction 

needs is paramount.  In addition to risk of violence or loss of resources through 

disclosure, women impacted by violence and abuse also experience poorer 

psychological outcomes, such as anxiety (Myers et al., 2009). It should be noted that 

while history of abuse, both childhood and current, are reflected in suboptimal ART 

adherence, women who develop resilience attain optimal adherence despite their 

experiences (S. Dale et al., 2014; S. K. Dale et al., 2014).  

The relational identity of women needs to be addressed within the health care 

and social welfare setting. Physicians and care providers must anticipate that women, 

particularly the most marginalized women, will not feel comfortable or be able to easily 

articulate her healthcare needs and any issues that she may be having (Miller, 1986). 

Asking or recognizing the need for help with her regimen may not be a priority.  

1.6. Gaps in Knowledge 

While variables associated with suboptimal ART adherence have been assessed in 

multiple studies, few studies focus on differences in factors associated with ART 

adherence by gender and assess the role of internalized stigma, rather than the larger, 

encompassing construct of stigma (for example, including experienced stigma and fear 

of disclosure with negative self-image or internalized stigma) (Chesney, 2003; Katz et 

al., 2013; Puskas et al., 2011). To my knowledge, no study has examined ART 

adherence both by gender and by stigma subscales, specifically with internalized stigma, 

in a North American context. As ART adherence varies by gender (Puskas et al., 2011; 

Tapp et al., 2011) and different components of stigma affect aspects of patient behaviour 
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including adherence (Earnshaw et al., 2013), assessing adherence by combining 

components of stigma in an analysis stratified by gender will yield new insights into ART 

adherence.  

This study examines ART adherence in BC stratifying by gender and accounting 

for confounders such as length of time on therapy, drug use, and Indigenous ancestry. 

We also identify variables that are differentially associated with suboptimal ART 

adherence between men and women in BC. Lastly, we examine the role of internalized 

stigma on ART adherence among PLWH in BC. By showing that gender differences in 

ART adherence exist in BC and by identifying psychosocial variables that affect men and 

women’s ART adherence differently, the findings of this study can be translated into ART 

adherence support programs tailored specifically to women. 

1.7. Study Objectives and Hypotheses 

The overall aim of this study is to evaluate women’s adherence to ART relative to men, 

with consideration for the impact of internalized stigma and psychosocial characteristics, 

as well as socio-demographic factors.  The specific objectives are to: 

1. Investigate the difference between the proportion of men and women attaining 

optimal ART adherence in high human development index countries and the 

factors surrounding adherence in the literature. I hypothesize that women will 

exhibit lower adherence relative to men (refer to Chapter Two).   

2. Examine the difference between men and women’s longitudinal HAART 

adherence in BC, stratifying analyses by Indigenous ancestry and injection drug 

use. I hypothesize that women will exhibit lower adherence than men across the 

entire study sample and within subgroups, suggesting that gender is an 

explanation of suboptimal adherence (refer to Chapter Three). 

3. Examine the independent role of internalized stigma on HAART adherence 

stratified by gender, while accounting for socio-demographic variables (age, 

ethnicity, IDU). I hypothesize that internalized stigma will have a greater 

explanatory role in women’s adherence relative to men’s, thus undermining a 
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woman’s ability to engage in active and adaptive coping strategies, including 

strategies to promote HAART adherence (refer to Chapter Four). 

4. Examine the relationship between internalized stigma and HAART adherence, in 

the context of other explanatory psychosocial variables, depression and self-

efficacy, and stratified by gender. I hypothesize that internalized stigma will have 

a significant direct explanatory effect on adherence, as well as an indirect effect 

by mediation via depression among women (refer to Chapter Five). 

1.8. Study Setting, Design, and Methods 

This thesis is comprised of four individual, yet related, studies. The first (Chapter 2) is a 

systematic review of ART adherence by gender, in peer-reviewed literature, with a focus 

on high and very high human development index countries.  The second (Chapter 3) 

examines ART adherence in BC longitudinally, from initiation of therapy onwards, 

stratified by gender and subpopulation. The third (Chapter 4) examines characteristics 

associated with suboptimal ART adherence (<95%), stratified by gender, with a focus on 

psychosocial characteristics, particularly internalized stigma. The fourth and final 

(Chapter 5) examines the path and interaction between psychosocial variables, including 

internalized stigma, and ART adherence, again stratified by gender.  The methodological 

approaches used in these individual studies will be discussed in their specific chapters; 

however, a brief description of the cohorts used in this thesis follows below. 

1.8.1. HIV/AIDS Drug Treatment Program (DTP) 

Established in 1992, the Drug Treatment Program (DTP) is a province-wide program, 

administered by the BC Centre for Excellence in HIV/AIDS (BC-CfE), which serves as a 

centralized ART dispensation hub for the province, providing eligible PLWH universal 

access to ART at no cost. PLWH who access the DTP are included in a secure BC-CfE 

Registry that collects socio-demographic, clinical, and virological data, which can be 

anonymously linked with BC-CfE cohorts. Inclusion in the DTP occurs with an 

individual’s first HIV viral load test or ART prescription in the province (S. Patterson, A. 

Cescon, H. Samji, Z. Cui, et al., 2015). In addition to acting as a registry of all PLWH 
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accessing ART or receiving viral load testing in the province, the DTP also serves as a 

registry of physicians treating PLWH in the province. The DTP is funded through the BC 

Ministry of Health’s PharmaCare program, with ART available at no cost in the province 

since 1986 (S. Patterson, A. Cescon, H. Samji, Z. Cui, et al., 2015). ART prescription 

follows the recommendations of the BC-CfE’s Therapeutic Guidelines Committee and 

the International Antiviral Society’s current therapeutic guidelines (Thompson, Aberg, et 

al., 2012).  

1.8.2. HAART Observational Medical Evaluation and Research 
(HOMER) 

The HAART Observational Medical Evaluation and Research (HOMER) cohort is a 

prospective population-based cohort, established August 1, 1996, and based within the 

DTP. Specifically, this cohort includes ART-naïve individuals who have initiated highly 

active antiretroviral therapy (HAART) during or after 1996 in BC. HOMER inclusion 

criteria requires that PLWH entering this cohort are ART-naïve, 19 years of age or older, 

and initiating ART with a regimen of three or more antiretroviral medications in BC (S. 

Patterson, A. Cescon, H. Samji, Z. Cui, et al., 2015). Clinical inclusion criteria for 

HOMER have changed according to current therapeutic guidelines since the cohort’s 

initiation. Initially, to 2013, the inclusion criteria also required a CD4 cell counts of <500 

cells/mm3 or plasma viral load of >5,000 copies/mL. Currently, CD4 cell counts are no 

longer an inclusion criteria, while plasma viral load must be >200 copies/mL (S. 

Patterson, A. Cescon, H. Samji, Z. Cui, et al., 2015). Data collected and longitudinally 

monitored includes: basic socio-demographic information (including age, sex, ethnicity, 

and health authority); clinical data (including CD4 cell count, plasma HIV viral load, 

incidence of AIDS-defining illnesses, hepatitis C co-infection, and mortality); and 

treatment-related data (including HAART regimens, date of treatment initiation, 

treatment interruptions, pharmacy refill compliance, and ART resistance) (S. Patterson, 

A. Cescon, H. Samji, Z. Cui, et al., 2015).  

The cohort is updated annually, with 5,229 PLWH enrolled up to June 30, 2011, 

and including approximately 63% of all PLWH who have accessed ART through the DTP 

(S. Patterson, A. Cescon, H. Samji, Z. Cui, et al., 2015). In brief, the majority of 

individuals enrolled in HOMER are male (81.2%), live in an urban setting (95.2%), are 
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Caucasian (35.1%), and have a median age of 48 (S. Patterson, A. Cescon, H. Samji, Z. 

Cui, et al., 2015).  The most frequently reported HIV risk factor is IDU (38.8%), followed 

by MSM (25.1%) and heterosexual intercourse (23.1%). Loss to follow-up, defined as no 

clinical contact for 18 months or longer, was low (4.6%), and adherence for individuals 

with at least 12 months of follow-up was also relatively low (60.0%).  Crude mortality up 

to June 30, 2012 was 19.0% (S. Patterson, A. Cescon, H. Samji, Z. Cui, et al., 2015).  

1.8.3. Longitudinal Investigation into Supportive and Ancillary 
Health Services (LISA) 

To understand the link between the health outcomes of PLWH in BC and socio-

demographic, psychosocial, socioeconomic, service utilization, and behavioral factors, 

the Longitudinal Investigation into Supportive and Ancillary Health Services (LISA) study 

was established by the BC-CfE. The LISA cohort provided data through a 

comprehensive, cross-sectional interviewer administered questionnaire, which could be 

linked anonymously with longitudinal clinical data collected by the DTP and HOMER 

(Duncan et al., 2013). The data collected included stigma, self-efficacy, and depression 

scales. Data was collected between July 2007 and January 2010, with province-wide 

recruitment via convenience sampling methods which included distributing study 

information letters to physicians and pharmacists providing HIV care, posting flyers at 

HIV/AIDS clinics and services, and through word-of-mouth (Duncan et al., 2013). 

Inclusion criteria required participants to be 19 years of age or older, living in BC, and 

had ever accessed ART in BC. A target enrolment of 1,000 individuals was sought, with 

oversampling of particular subpopulations, including women, people who inject drugs 

(PWID), and individuals self-identifying as Indigenous, to provide sufficient power for 

sub-analyses. Thus, the LISA cohort enrolled a nonprobability sample of treatment-

initiated HIV-positive individuals in BC, largely representing harder-to-reach 

subpopulations with some level of access to HIV-related services (Duncan et al., 2013).  

A final cohort size of 917 individuals was established, with 83 participants 

excluded because they could not be linked with DTP data (Duncan et al., 2013). The 

majority of LISA participants were male (72.6%), accessed treatment in the Vancouver 

Coastal health authority (55%), and had a median age of 39 years (Duncan et al., 2013). 

With purposeful oversampling, LISA enrolled relatively high numbers of individuals who 
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had a history of IDU (71.3%), identified as gay or bisexual (50.9%), had ever been 

incarcerated (51.9%), identified as food insecure (66.5%), and self-identified as 

Indigenous (31.5%) (Duncan et al., 2013). The majority of participants initiated ART 

between 1996 and 1999 (35.1%), with just over half (50.6%) obtaining optimal (≥95%) 

adherence, as measured by pharmacy refill compliance (Duncan et al., 2013). 

1.9. Summary 

This study provides novel insights into the differences between men and women with 

respect to ART-adherence outcomes. Specifically, it quantifies differences in adherence 

stratified by gender and known confounders to ART adherence, injection drug use and 

Indigenous ancestry. The association of socio-demographic and psychosocial variables 

with suboptimal adherence are identified and stratified by gender. Lastly, the role and 

relationships between psychosocial variables that affect adherence and the effect of 

internalized stigma on suboptimal adherence among women are identified. While stigma, 

as a whole construct including internalized, anticipated, and experienced stigma, is 

known to be associated with suboptimal ART adherence, it cannot explain the disparities 

between the proportion of men and women attaining optimal adherence. Using 

internalized stigma, a single component of the stigma construct, provides a more 

nuanced understanding of women’s adherence, as well as women’s individual needs in 

relation to adherence support services. 

Specifically, the aim of this study is to illuminate the disparity that exists between 

the proportion of men and women attaining optimal ART adherence, both in the existing 

HIV adherence research literature and among PLWH in British Columbia (BC), while 

controlling for the known confounders Indigenous ancestry and IDU. This study provides 

evidence regarding the association of internalized stigma with ART adherence, in 

relation to other psychosocial and socio-demographic variables. The findings of this 

study will provide direction to the development of ART-adherence support services to 

address the disparity observed between men’s and women’s adherence. 
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Chapter 2.  
 
Antiretroviral Therapy Adherence among Women: a 
Review of Current Knowledge, Gaps, and Research 
Priorities 

2.1. Synopsis 

A literature review of original research articles on adherence to antiretroviral therapy 

(ART) in developed countries, covering January 2000 to October 2014, was conducted 

to determine if gender differences exist in the prevalence of suboptimal adherence to 

ART. An earlier version of this review, assessing adherence literature from 2000 to 

2011, has been previously published (Puskas et al., 2011). Of the 1,547 articles 

reviewed, only 243 included data on the proportion of the study population that was 

adherent and only 71 (29.2%) of these reported proportional adherence values by 

gender. While comparing articles was challenging because of varied reporting strategies, 

studies showed that women generally exhibit poorer adherence than men. Thirty-six of 

the 54 articles (66.7%) that reported comparative data on adherence by gender found 

women to be less adherent than men.  Twelve articles (22.2%) reported significant 

differences in proportional adherence by gender, eleven of which showed women to be 

less adherent than men.  These findings suggest that in multiple studies from developed 

countries, female gender often predicts lower adherence. There is, however, little 

consensus as to the cause of ART adherence disparities by gender.  We suggest that an 

examination of ART adherence, internalized stigma, and gender within the context of 

relational cultural theory could provide novel avenues for gender-specific adherence 

interventions. 
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2.2. Introduction 

Adherence to ART is an essential component of virological suppression of HIV 

(Maggiolo et al., 2007; Paterson et al., 2000). In the post-HAART (highly active 

antiretroviral therapy) era (2000), adherence is considered more potent and manageable 

due to drug regimens with more convenient dosing schedules and improved side-effect 

profiles.  However, subpopulations of individuals, including among people who inject 

drugs (PWID) not using methadone (Nolan et al., 2011; Palepu et al., 2006; Roux et al., 

2009), individuals using crack or cocaine and problematically using alcohol (Holstad, 

Pace, De, & Ura, 2006; Kuyper et al., 2004; Parsons, Rosof, & Mustanski, 2007; Sullivan 

et al., 2007), individuals with depression (Ammassari et al., 2004; Bianco, Heckman, 

Sutton, Watakakosol, & Lovejoy, 2011; Gonzalez et al., 2004; Gonzalez et al., 2011; 

Kacanek et al., 2010; Kumar & Encinosa, 2009; Lima et al., 2007; Phillips et al., 2005; 

Sledjeski, Delahanty, & Bogart, 2005; Wagner et al., 2011), and women (Holstad et al., 

2006; Kuyper et al., 2004; Tapp et al., 2011; Ubbiali et al., 2008) have been identified as 

less likely to maintain an adequate rate of adherence to maintain virological suppression.  

Among those with poor adherence, factors such as stigma and discrimination (Katz et 

al., 2013; Rintamaki, Davis, Skripkauskas, Bennett, & Wolf, 2006; Sayles, Wong, 

Kinsler, Martins, & Cunningham, 2009; Sumari-de Boer, Sprangers, Prins, & Nieuwkerk, 

2012; Wagner, Bogart, Galvan, Banks, & Klein, 2012), stress (Leserman, Ironson, 

O'Cleirigh, Fordiani, & Balbin, 2008; S. A. Wood, Tobias, & McCree, 2004), trauma 

(Mugavero et al., 2009; Sledjeski et al., 2005), and lack of social support (Bianco et al., 

2011; Gonzalez et al., 2004; Holstad et al., 2006; Shin et al., 2008; S. A. Wood et al., 

2004) have been shown to have a negative impact on adherence.   

Women have been shown to be at risk for several categories of incomplete ART 

adherence.  It has been found that women have reduced uptake of ART (Knowlton et al., 

2010; Pulvirenti et al., 2003), higher incidence of treatment interruption (Carmody, Diaz, 

Starling, dos Santos, & Sacks, 2003; Moore et al., 2010), treatment discontinuation 

(Werb et al., 2013; Yuan, L'Italien, Mukherjee, & Iloeje, 2006), and viral rebound after 

initial suppression than men (Jhaveri, Browning, Bush, Thornton, & Greenberg, 2009; 

Kuyper et al., 2004; Lima et al., 2010).  Mediating factors that may influence these 

findings include increased development of depressive symptoms in women (Applebaum, 
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Richardson, Brady, Brief, & Keane, 2009; Kacanek et al., 2010; Turner, Laine, Cosler, & 

Hauck, 2003), reduced disclosure of serostatus (Sherr et al., 2007), and support from 

interpersonal relationships (Knowlton et al., 2011b; Ubbiali et al., 2008; S. A. Wood et 

al., 2004).  Additionally, women are more likely than men to be excluded and/or lost to 

follow-up, potentially resulting in a bias that omits the most vulnerable, and potentially 

least adherent, women (Barfod et al., 2005; Carrieri et al., 2003; Lima et al., 2007; E. 

Wood et al., 2006).  Despite this, there is still contradicting evidence regarding poorer 

adherence among women, including studies that find higher adherence in women (Roca, 

Gomez, & Arnedo, 2000) or no statistical difference between genders (Bouhnik et al., 

2002; Johnson et al., 2005; Remien et al., 2007; Sherr et al., 2010; Simoni, Pantalone, 

Plummer, & Huang, 2007; Sledjeski et al., 2005).   

The purpose of this study is to review and compare ART adherence among 

women and men in developed countries in the modern HAART era (2000-present).  In 

addition, factors associated with differential adherence are noted and a novel framework 

through which to examine women’s ART adherence is suggested.  With growing 

numbers of women accessing treatment and countries planning antiretroviral (ARV) roll-

out programs, it is important to assess adherence to ART for both HIV treatment and 

prevention (Montaner, 2011; Montaner et al., 2010). 

2.3. Methods 

2.3.1. Definition of Adherence 

Multiple definitions of adherence were found in this review.  The proportion of adherent 

individuals, rather than mean adherence per study, was examined and compared, since 

the authors were interested in the proportions of individuals reaching various levels of 

adherence. While the specific level of adherence required to reduce mortality, viral 

rebound, and drug resistance varies by medication, higher levels of adherence are 

associated with better outcomes (Bangsberg et al., 2001; Lima et al., 2010; Maggiolo et 

al., 2007; Paterson et al., 2000). Complete adherence can also include dietary 

compliance and appropriate timing of the dosages (Kerr, Walsh, Lloyd-Smith, & Wood, 

2005; Parienti et al., 2013). For the purpose of this review, articles using adherence cut-



 

 34 

offs of 80-100% are considered, with the adherence cut-off noted. The varying 

definitions of adherence used in each article adds error to the overall proportion of 

individuals found to be adherent in this in-depth review of the literature.  For example, 

some studies simply assessed whether or not medication was taken, while others 

required that the individual take medications within a specific time frame with the 

appropriate dietary requirements.  Additionally, the method used to assess adherence 

can affect the resulting adherence values (Kerr et al., 2005), as well as the length of time 

during which adherence is assessed.  However, for the sake of brevity and due to the 

relatively small number of articles that provide proportional adherence data by gender, 

the articles were not subdivided by categories regarding a definition of adherence or 

length of time observed. 

2.3.2. Literature Review 

A literature review was conducted to assess adherence among men and women in 

developed countries during the post-HAART era.  The literature search was conducted 

using PubMed with the search terms “HAART” and “patient compliance.”  The medical 

subject heading (MeSH) “HAART” includes antiretroviral therapy and “patient 

compliance” includes both adherence and non-adherence.  The review was restricted to 

articles from 2000 to October 2014 and includes studies examining adherence to 

HAART and ART.  The search was purposely kept broad so as not to exclude relevant 

articles.  The bibliographies of identified studies were not searched for additional 

relevant studies.  Articles were accessed via the Simon Fraser University and University 

of British Columbia electronic libraries. 

The literature search yielded 1,547 articles, of which 1,304 did not meet the 

inclusion criteria for one of the following reasons (Figure 3): it was unavailable; it was 

published in a language other than English; it described adherence data incompatible 

with the present review (the study sample was purposefully selected based on 

adherence status or adherence measurements following an intervention); it was in the 

form of a letter, correspondence, review article; it described a treatment outcome or 

guideline without original research; or it was not about adherence.  Articles were also 

excluded if they presented data from Medium or Low (<0.670) Human Development 
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Index (HDI) countries (Program, 2014) or included individuals under the age of 18 years. 

As there are multiple definitions and expressions of adherence, articles that did not 

express adherence in a manner that was compatible to the definition used in this review 

were excluded. Qualitative articles were also excluded, as they did not contribute 

quantitative data for analysis; however, they are referred to in order to better understand 

the context of adherence behaviour among a diverse group of women. Articles 

presenting proportional adherence data by gender were included in the final analysis. 

Proportional adherence data from included articles were used to calculate 

average proportional adherence per adherence cut-off by gender. This was also further 

subdivided by method of assessing adherence, including self-reported, pharmacy refill 

data, or other objective data, which included medication event monitoring systems 

(MEMS) caps and pill counts. 
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Figure 3:  Inclusion criteria for ART proportional adherence from January 2000 

to October 2014. 
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2.4. Results 

Of the initial 1,547 articles reviewed, 243 provided information on the proportion of adults 

that are adherent to ART in high or very high human development index countries 

(Figure 3). Of these, only 71 (29.2%) reported adherence by gender. Five of the 71 

studies (7.0%) lacked adherence cut-off values, and 17 (23.9%) presented data on only 

male or female gender and, thus, did not allow for comparison between men and 

women. 

Table 1 lists the 71 articles that provided the proportion adherent by gender.  

Adherence cut-offs are grouped together, and the means of assessing adherence and 

the factors associated with non-adherence are noted within the table but not used in 

further analysis.  Fifty-four articles presented comparative adherence data on men and 

women, without excluding studies that did not present adherence cut-off values.  Thirty-

six of the 54 articles (66.7%) that compared proportional adherence by gender reported 

lower adherence among women than men.  Twelve of the 54 studies (22.2%) reported 

significant differences in adherence between genders (Bonolo Pde et al., 2005; 

Braitstein et al., 2006; de Fatima Bonolo et al., 2013; Delgado et al., 2003; Duggan, 

Locher, Fink, Okonta, & Chakraborty, 2009; Fielden et al., 2008; Fumaz et al., 2008; 

Kuyper et al., 2004; Kyser et al., 2011; O'Neil et al., 2012; Roca et al., 2000; Turner et 

al., 2003).   Of these, eleven (91.7%) (Bonolo Pde et al., 2005; Braitstein et al., 2006; de 

Fatima Bonolo et al., 2013; Delgado et al., 2003; Duggan et al., 2009; Fielden et al., 

2008; Fumaz et al., 2008; Kuyper et al., 2004; Kyser et al., 2011; O'Neil et al., 2012; 

Turner et al., 2003) showed significantly lower (p≤0.05) adherence among women than 

men.  Five of the articles finding a significant difference were based on Canadian study 

samples, all of which were from BC, three were based on American samples, and the 

remainder were based on samples from South America and Europe.  The single study 

that yielded significantly lower adherence among men (Roca et al., 2000) was conducted 

in Spain and used an adherence cut-off of 80%. It should be noted that the majority of 

articles did not specify whether there was a significant relationship between gender and 

adherence, as adherence by gender was not the main focus and/or because there was 

no significant relationship to report. 
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Table 2 lists mean proportional adherence by gender, splitting by adherence cut-

off and the methods by which adherence was assessed. Using cut-offs of 100% and 

≥95%, women had lower mean proportional adherence than men in all adherence 

measurement categories.  Using cut-offs of ≥90% and ≥80%, women were found to have 

a higher mean proportional adherence than men in almost all measurement categories. 

 



 

 39 

Table 1: Reviewed articles that included data on proportional adherence by gender published between 2000 and 2014.   

Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

         
2013 Vissman, et al. 

(Vissman, 
Young, Wilkin, 
& Rhodes, 
2013) 

USA 0.914 100% Self Report 11 (64.7%) 36 (54.5%) Lack of social support, low 
perceived behavioural control, 
unemployment 

2012 Korb-Savoldelli, 
et al. (Korb-
Savoldelli et al., 
2012) 

France 0.884 100% Self Report 51 (58.0%) 102 (70.3%) Information from community or 
hospital physician, information 
from the internet, support from 
patient associations 

2012 Pasternak, et 
al. (Pasternak 
et al., 2012) 

Netherlands 0.915 100% MEMS 2 (50.0%) 21 (58.3%)  

2012 Sherr, et al. 
(Sherr et al., 
2012)  

United 
Kingdom 

0.892 100% Self Report 46 (25.1%) 24 (30.4%)1 Women: university or higher 
education; Men: younger age 

2012 Uusküla, et al. 
(Uuskula et al., 
2012) 

Estonia 0.840 100% Self Report 58 (89.2%) 68 (86.1%) Concern with potential adverse 
consequences of taking ART (side 
effects, long-term toxicity) 

 
1 Heterosexual men. 
* Significantly (p≤0.05) lower ART adherence 
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2011 Bianco, et al. 
(Bianco et al., 
2011) 

USA 0.914 100% Self Report 41 (51.2%) 76 (47.5%) Men: avoidance coping, 
depression, lack of social support 

2011 Kyser, et al. 
(Kyser et al., 
2011) 

USA 0.914 100% Self Report 92 (78.0%)* 351 (85.6%) Black race, unemployed and 
looking for work, HIV diagnosis ≥5 
years ago, drinking 3 or more 
drinks per day, not engaging in 
aerobic activity within last 30 days 

2010 Sherr, et al. 
(Sherr et al., 
2010) 

UK 0.892 100% Self Report 60 (59.4%) 212 (56.1%) Young age, black ethnicity, 
immigrant status, greater 
psychological symptom burden 

2009 Kumar and 
Encinosa 
(Kumar & 
Encinosa, 
2009) 

USA 0.914 100% Self Report 143 (48.6%) 547 (60.9%) Untreated high depressive 
symptoms 

2009 Royal, et al. 
(Royal et al., 
2009) 

USA 0.914 100% Self Report 80 (81.6%) 200 (77.5%) Young age, no health insurance, 
drug use, low mental health, 
depression, stress, negative 
attitudes towards treatment 

2008 Miguez-
Burbano, et al. 
(Miguez-
Burbano, 
Espinoza, & 
Lewis, 2008) 
 

USA 0.914 100% Self Report - 41 (30.4%) Gastrointestinal adverse effects, 
body changes, sexual dysfunction, 
low HAART efficacy expectations, 
lack of partner support, 
depression 
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2008 Sherr, et al. 
(Sherr et al., 
2008) 

UK 0.892 100% Self Report 45 (41.3%) 168 (43.4%) Young age, non-white ethnicity, 
low quality of life, psychological 
symptoms, global distress 
symptoms 

2007 Beach, et al. 
(Beach et al., 
2007) 

USA 0.914 100% Self Report (76.1%) (80.7%) No involvement in health decision 
making 

2006 Peretti-Watel, 
et al. (Peretti-
Watel, Spire, 
Lert, & Obadia, 
2006) 

France 0.884 100% Self Report 393 (61.1%) 1086 (59.0%) Alcohol abuse or heroin use with 
nicotine dependence, cannabis 
use, or amyl nitrate use 

2006 Peretti-Watel, 
et al. (Peretti-
Watel, Spire, 
Schiltz, et al., 
2006) 

France 0.884 100% Self Report 225 (55.1%) 824 (58.8%) Unsafe sex in women 

2006  Rintamaki, et 
al. (Rintamaki 
et al., 2006) 

USA 0.914 100% Self Report 28 (68.3%) 114 (69.9%) High stigma 

2005 Phillips, et al. 
(Phillips et al., 
2005) 

USA 0.914 100% Self Report 52 (30%) - Sleep disturbance, depression 

2004 Ammassari, et 
al. (Ammassari 
et al., 2004) 

Italy 0.872 100% Self Report 33 (68.8%) 61 (70.1) Depressive symptoms, IDU, 
sexual dysfunction 
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2004 Cook, et al. 
(Cook et al., 
2004) 

USA 0.914 100% Self Report 311 (37%) -  

2004 Deloria-Knoll, 
et al. (Deloria-
Knoll et al., 
2004) 

USA 0.914 100% Self Report 21 (60.0%) 150 (68.2%) Young age, unemployment, 
alcohol use, depression 

2004 Kleeberger, et 
al. (Kleeberger 
et al., 2004) 

USA 0.914 100% Self Report - 836 (74.1%)  

2004 Palepu, et al. 
(Palepu, 
Tyndall, et al., 
2004) 

Canada 0.902 100% Pharmacy Data 132 (43.1%) 912 (63.3%) Female, young age, low physician 
experience, history of 
incarceration, history of IDU, low 
median baseline HIV-1 RNA, high 
median baseline CD4 cell count 

2004 Sharpe, et al. 
(Sharpe et al., 
2004) 

USA 0.914 100% Self Report 534 (68.1%) - Illicit drug use 

2004 Wood, et al. 
(Wood et al., 
2004) 

USA 0.914 100% Self Report 30 (83.4%) - Interpersonal relationships, level 
of distress 

2003 Fong, et al. 
(Fong et al., 
2003) 
 

Hong Kong 0.891 100% Self Report 17 (89.5%) 113 (79.6%) Gastrointestinal adverse effects 
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2002 Spire, et al. 
(Spire et al., 
2002) 

France 0.884 100% Self Report 70 (72.2%) 348 (78.2%) Young age, poor housing 
conditions, lack of social support, 
previous problems with 
adherence, side effects, 
perception of one’s health, belief 
of HAART effectiveness and 
toxicity, increased alcohol and 
tobacco use, contact with non-
regular physicians 

2002 Wagner, et al. 
(Wagner, 
Remien, 
Carballo-
Dieguez, & 
Dolezal, 2002) 

USA 0.914 100% Self Report 1 (14.3%) 20 (60.6%) Lower formal education, low 
perceived treatment efficacy, low 
treatment knowledge 

2001 Brigido, et al. 
(Brigido et al., 
2001) 

Brazil 0.744 100% Self Report 26 (46.4%) 49 (38.9%) Medication intolerance, alcohol 
use, misunderstanding 
prescription 

2001 Duran, et al. 
(Duran et al., 
2001) 

France 0.884 100% Self Report 49 (73.1%) 203 (75.5%) High number of symptoms at 
baseline 

2006 Gross, et al. 
(Gross et al., 
2006) 

Canada 0.902 >95% Pharmacy Data 213 (82.6%) 1166 (84.7%)  

2014 Dale, et al. (S. 
Dale et al., 
2014) 
 

USA 0.914 ≥95% Self Report 100 (72.5%) - Resilience moderated by abuse 
history 
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2013 de Fatima 
Bonolo, et al. 
(de Fatima 
Bonolo et al., 
2013) 

Brazil 0.744 ≥95% Self Report 60 (56.1%)* 140 (70.3%) Later initiation of ART. Women: 
married or in a relationship, 
alcohol use, tobacco use.  Men: 
self reported difficulty with 
treatment.  

2012 O’Neil, et al. 
(O'Neil et al., 
2012) 

Canada 0.902 ≥95% Pharmacy Data 53 (35.1%)* 263 (63.4%) Younger age, low income, IDU, 
not using therapy support services 

2009 Applebaum, et 
al. (Applebaum 
et al., 2009) 

USA 0.914 ≥95% Self Report 15 (68.2%) 32 (71.1%) Side effects and alcohol use, 
particularly for women 

2009 Plankey, et al. 
(Plankey et al., 
2009) 

USA 0.914 ≥95% Self Report 1270 (76.0%) - Self-perception of abdominal fat 
gain, young age, Black ethnicity, 
history of IDU, higher HIV RNA at 
previous visit, alcohol use 

2008 Fielden, et al. 
(Fielden et al., 
2008) 

Canada 0.902 ≥95% Pharmacy Data 110 (40.7%)* 833 (62.4%) Female, young age, starting 
HAART prior to AIDS diagnosis, 
lower CD4 cell counts, less 
experienced physician, 
hospitalization in 6 months prior to 
baseline, IDU 

2008 Fumaz, et al. 
(Fumaz et al., 
2008) 
 

Spain 0.869 ≥95% Self Report/ 
Plasma 
Concentration 

13 (46.4%)* 41 (78.8%) Female, current substance use, 
Hepatitis C co-infection 

2008 Kapadia, et al. 
(Kapadia et al., 
2008) 

USA 0.914 ≥95% Self Report 421 (73.5%) - Non-participation in drug 
treatment programs 
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2008 Merenstein, et 
al. (Merenstein 
et al., 2008) 

USA 0.914 ≥95% Electronic 
Device 

684 (50.1%) - Higher number of children, Black 
ethnicity, drug use 

2008 Ubbiali, et al. 
(Ubbiali et al., 
2008) 

Italy 0.872 ≥95% Self Report 66 (48.5%) 202 (59.1%) Female, greater need for approval 
and preoccupation with 
relationships 

2007 Graham, et al. 
(Graham, 
Bennett, 
Holmes, & 
Gross, 2007) 

USA 0.914 ≥95% Pharmacy Data 12 (54.5%) 33 (50.8%) Low literacy 

2007 Vaz, et al. (Vaz 
et al., 2007) 

Brazil 0.744 ≥95% Pill Count 14 (17.7%) - Not being pregnant, ≥6 pills per 
day, age younger than 29 

2006 Braitstein, et al. 
(Braitstein et 
al., 2006) 

Canada 0.902 ≥95% Pharmacy Data 61 (35.5%)* 614 (60.6%) Hepatitis C co-infection, female, 
young age, IDU, not having AIDS 
diagnosis at baseline 

2006 Palepu, et al. 
(Palepu et al., 
2006) 

Canada 0.902 ≥95% Pharmacy Data 48 (40.7%) 81 (50.6%) Female, heroin use, not using 
methadone, young age, baseline 
CD4 cell count 

2006 Sodergard, et 
al. (Sodergard 
et al., 2006) 

Sweden 0.898 ≥95%  - 354 (59.2%) Drug and alcohol use, young age, 
longer time on therapy 

2005 Anastos, et al. 
(Anastos et al., 
2005) 

USA 0.914 ≥95%  222 (74.7%) -  
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2005 Bonolo, et al. 
(Bonolo Pde et 
al., 2005) 

Brazil 0.744 ≥95% Self Report 57 (53.3%)* 136 (68.3%) Female, unemployment, alcohol 
use, 3 or more adverse reactions, 
number of pills per day, switch in 
ART regimen, longer time 
between result and prescription 

2005 Halkitis, et al. 
(Halkitis, 
Kutnick, & 
Slater, 2005) 

USA 0.914 ≥95% Electronic 
Device 

- 182 (60.7%) Access to health care, cocaine 
use 

2004 Kerr, et al. 
(Kerr et al., 
2004) 

Canada 0.902 ≥95% Pharmacy Data 18 (36.7%) 19 (32.2%) Low efficacy expectations, self-
regulatory efficacy, outcome 
expectation 

2004 Kuyper, et al. 
(Kuyper et al., 
2004) 

Canada 0.902 ≥95% Pharmacy Data 73 (57.9%)* 643 (76.2%) Female, IDU, young age 

2004 Mohammed, et 
al. (Mohammed 
et al., 2004) 

USA 0.914 ≥95% Self Report 41 (64.1%) 100 (66.2%) Alcohol use 

2004 Palepu, et al. 
(Palepu, 
Horton, 
Tibbetts, Meli, 
& Samet, 2004) 

USA 0.914 ≥95% Self Report 33 (82.5%) 113 (73.4%) Alcohol and drug use 

2003 Delgado, et al. 
(Delgado et al., 
2003) 

Canada 0.902 ≥95% Pharmacy Data 40 (33.3%)* 455 (59.4%) Female, IDU, young age, higher 
CD4 cell count, pill burden, not 
diagnosed with AIDS 
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2003 Turner, et al. 
(Turner et al., 
2003) 

USA 0.914 ≥95% Pharmacy Data 334 (18%)* 812 (25%) Female, depression 

2014 Cooke, et al. 
(Cooke, Lee, & 
Xing, 2014) 

USA 0.914 ≥90% Pill Count 430 (69.0%) 1,307 (74.5%) Not being on a single tablet 
regimen, higher cost of inpatient 
care, higher office visits 

2013 Nelson, et al. 
(Nelsen et al., 
2013) 

USA 0.914 ≥90% Self Report 15 (78.9%) 150 (66.7%) Lack of intention to adhere 

2012 Wagner, et al. 
(Wagner et al., 
2012) 

USA 0.914 ≥90% MEMS - 47 (22.0%) Discrimination mediating 
posttraumatic stress, younger 
age, unstable housing 

2011 Knowlton, et al. 
(Knowlton et 
al., 2011b) 

USA 0.914 ≥90% Self Report 80 (76.9%) - Having an HIV+ main partner, 
sexual partner as a source of 
support, negative attitudes about 
HAART, cognitive impairment 

2011 Knowlton, et al. 
(Knowlton et 
al., 2011a) 

USA 0.914 ≥90% Self Report - 128 (83.1%) Comfortable taking HAART in the 
presence of close friends, 
reciprocity of support interacting 
with informal care 

2006 Parruti, et al. 
(Parruti et al., 
2006) 

Italy 0.872 ≥90% Self Report/ 
Pharmacy Data 

50 (89.3%) 101 (87.8%) Homeless, drug-related toxicity 

2002 Garcia de 
Olalla, et al. 
(Garcia de 
Olalla et al., 
2002) 

Spain 0.869 ≥90% Self Report/ 
Pharmacy Data 

237 (66.6%) 594 (68.8%)  
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2002 Witteveen and 
van Ameijden 
(Witteveen & 
van Ameijden, 
2002) 

Netherlands 0.915 ≥90% Self Report 7 (63.6%) 8 (50.0%) Medication side effects, poor 
acceptance of serostatus, doubts 
of medication effectiveness, 
irregular use of hard drugs, 
depression, poor knowledge of 
HIV, poor physical health, 
homelessness, low income, 
negative attitude from health care 
practitioners, little/no social 
support 

2001 Martin, et al. 
(Martin et al., 
2001) 

Spain 0.869 ≥90% Pharmacy Data 38 (54.3%) 75 (43.6%)  

2000 Roca, Gomez, 
and Arnedo 
(Roca, Gomez, 
& Arnedo, 
2000) 

Spain 0.869 >80% Self Report 12 (66.7%) 18 (38.3%)* Male, high baseline HIV RNA 

2000 Moatti, et al. 
(Moatti et al., 
2000) 

France 0.884 ≥80% Self Report 33 (63.5%) 74 (66.1%) Young age, alcohol use, 
frequency of negative life-events 
during the prior 6 months, active 
drug use 

2009 Duggan, et al. 
(Duggan, 
Locher, Fink, 
Okonta, & 
Chakraborty, 
2009) 

USA 0.914  Self Report/ 
Clinical Data 

26 (63.4%)* 70 (79.5%) Belief in effectiveness of therapy, 
difficulty taking medication, 
thinking of HIV as “punishment” 
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Year Authors Country HDI† Adherence 
Cut-off 

Adherence 
Measure 

Adherent 
Women 
n (%) 

Adherent Men 
n (%) 

Correlates of Suboptimal 
Adherence 

2008 Cardarelli, et al. 
(Cardarelli et 
al., 2008) 

USA 0.914  Self Report 5 (19.2%) 23 (30.7%) Low general health 

2008 Shin, et al. 
(Shin et al., 
2008) 

Peru 0.737  Self Report 7 (58.3%) 20 (64.5%) Low social support 

2006 Garcia, et al. 
(Garcia et al., 
2006) 

Brazil 0.744  Self Report 57 (65.5%) 59 (62.1%) Longer duration of therapy, low 
belief in the value of therapy, 
therapy complexity, being away 
from home 

2006 Moralejo, et al. 
(Moralejo, Ines, 
Marcos, 
Fuertes, & 
Luna, 2006) 

Spain 0.869  Self Report/ 
Pharmacy Data 

29 (61.7%) 67 (69.8%) Unemployment, housing situation, 
degree of treatment acceptance 

2004 Russel, et al. 
(Russell, 
Krantz, & 
Neville, 2004) 

USA 0.914  Provider 
Assessed 

4 (80.0%) 104 (83.2%) Low provider satisfaction, 
unemployment 
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Table 2: Mean proportional adherence by gender per adherence cut-off and 
means of assessing adherence. 

 Gender 100% ≥95% ≥90% ≥80% 

All Measures 
% (Range) 

Female 59.0  
(14.3-89.5) 

53.0 
(17.7-82.6) 

71.0  
(54.3-89.3) 

65.1  
(63.5-66.7) 

Male 63.1  
(30.4-86.1) 

60.8  
(25.0-84.7) 

62.1  
(22.0-87.8) 

52.2 
(38.3-66.1) 

      

Self-Reported  
% (Range) 

Female 62.1  
(14.3-89.5) 

66.1  
(48.5-82.5) 

75.1 
(63.6-89.3) - 

Male 64.1  
(30.4-86.1) 

68.1  
(59.1-73.4) 

71.3 
(50.0-87.8) - 

      

Pharmacy Refill Data  
% (Range) 

Female 43.1 (-) 43.5  
(18-82.6) 

54.3 (-) 
 - 

Male 63.3 (-) 56.5  
(25.0-84.7) 

43.6 (-) 
 - 

      

Other Objective Measures 
% (Range) 

Female 50.0 (-) 38.1 
(17.7-50.1) 69.0 (-) - 

Male 58.3 (-) 69.75  
(60.7-78.8) 

48.3 
(22.0-74.5) - 

 

2.5. Discussion 

The literature suggests that women have lower ART adherence than men when higher 

levels of adherence are considered (Table 2). Reduced adherence was found to be 

associated with: depression (Ammassari et al., 2004; Deloria-Knoll et al., 2004; Kumar & 

Encinosa, 2009; Miguez-Burbano, Espinoza, & Lewis, 2008; Phillips et al., 2005; Turner 

et al., 2003); lack of supportive interpersonal relationships (Knowlton et al., 2011b; Korb-

Savoldelli et al., 2012; Shin et al., 2008; Spire et al., 2002; Ubbiali et al., 2008; S. A. 
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Wood et al., 2004); young age (Braitstein et al., 2006; Delgado et al., 2003; Deloria-Knoll 

et al., 2004; Fielden et al., 2008; Kuyper et al., 2004; O'Neil et al., 2012; Plankey et al., 

2009; Sherr et al., 2008; Spire et al., 2002; Vaz et al., 2007); and drug (Braitstein et al., 

2006; Delgado et al., 2003; Kapadia et al., 2008; Kuyper et al., 2004; Merenstein et al., 

2008; Palepu et al., 2006; Sharpe, Lee, Nakashima, Elam-Evans, & Fleming, 2004) and 

alcohol use (de Fatima Bonolo et al., 2013; Deloria-Knoll et al., 2004; Kyser et al., 2011; 

Mohammed et al., 2004; Palepu, Horton, Tibbetts, Meli, & Samet, 2004; Plankey et al., 

2009; Spire et al., 2002). Additionally, non-adherence in women specifically was 

associated with: Black ethnicity (Kyser et al., 2011; Merenstein et al., 2008; Plankey et 

al., 2009); not being pregnant, ART of six or more pills per day (Vaz et al., 2007); a 

higher number of children (Merenstein et al., 2008); self-perception of abdominal fat gain 

(Plankey et al., 2009); sleep disturbances (Phillips et al., 2005); and increased levels of 

distress (S. A. Wood et al., 2004).   

While the cut-off of ≥95% adherence is most often used, studies using 80% and 

90% adherence cut-offs have also shown positive predictive values for virologic success 

(Bezabhe, Chalmers, Bereznicki, & Peterson, 2016). Comparisons of adherence by 

gender at the lower cut-offs showed that women more frequently attained optimal 

adherence relative to men at non-significant levels, however, this relationship was only 

found to be significant in one study (Roca et al., 2000). There are several potential 

explanations for this observation. Women observed to be suboptimally adherent may 

have a strong desire to comply to physicians’ orders (Ubbiali et al., 2008), but are 

stymied by various barriers to adherence including depression, poverty, substance use, 

competing demands, low medication-taking and overall self efficacy, low social support, 

and high levels of stigma (Aidala et al., 2016; Bravo, Edwards, Rollnick, & Elwyn, 2010; 

Carter et al., 2013; Gore-Felton & Koopman, 2008; Holtzman et al., 2015; Houston et al., 

2015; Kagee et al., 2011; Katz et al., 2013; Lima et al., 2014; O'Neil et al., 2012; 

Pellowski et al., 2013; Uthman, Magidson, Safren, & Nachega, 2014). The opposite was 

found with men, with suboptimally adherent men caring less about their physician’s 

opinion than adherent men (Ubbiali et al., 2008). It is also possible that studies within 

countries that do not provide universal ART at no cost may have inadvertently selected 

for female participants that experience lower levels of poverty and, potentially, reduced 

barriers to ART adherence. Lastly, small sample sizes, fewer studies at lower adherence 
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cut-offs, and a single study exhibiting significantly higher adherence among women may 

prohibit the interpretation of gender differences in ART adherence at with cut-offs 

between 80 and 90%. 

Several differences between genders were observed in comparative studies.  

Non-adherent women place greater weight on their relationships with others, having a 

greater need for approval and a preoccupation with relationships, whereas non-adherent 

men focused less on relationships (Ubbiali et al., 2008).  Among HIV-positive individuals 

on methadone maintenance, physical and emotional functioning quality of life was lower 

in women than in men (Haug et al., 2005).  Medication side effects and alcohol use were 

associated with non-adherence, particularly among women (Applebaum et al., 2009).  

One study (Peretti-Watel, Spire, Schiltz, et al., 2006) found non-adherence to be 

correlated with unsafe sex in heterosexual women, when compared to heterosexual and 

homosexual men.  Additionally, greater adherence was observed among gay men, 

followed by heterosexual men, and the poorest adherence was observed among 

heterosexual women (Wagner, Remien, Carballo-Dieguez, & Dolezal, 2002).   

These differences highlight that men and women’s experiences with HIV and 

adherence to ART are different, and therefore gender-specific adherence support may 

be necessary for optimal adherence. Emotional distress, stigmatization, and depression 

may be intensified among women, particularly if they do place greater emphasis on their 

relationships with others and lack strong social support. This can lead to non-disclosure 

out of fear, self-imposed isolation, and deepening depression. In concert, these 

psychosocial variables can lead to reduced adherence among women. 

Within the context of Relational-Cultural Theory, gender differences in HAART 

adherence can be viewed as a result of differences between sexes in psychosocial 

development.  Differing social ideals are presented to boys and girls throughout 

childhood and reinforced throughout one’s life through media and the observation of 

social situations and relationships.  For girls, a sense of self-worth is developed through 

the relationships that she forms with others, whereas boys are taught that self-worth 

derives from the ability to achieve tasks independently (Covington, 2007; Fay, 1994; 

Miller, 1997).  The societal construct of masculinity dictates that men will use 

independent and individualistic coping strategies to come to terms with an HIV-positive 
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diagnosis and to manage one’s health.  The societal construct of femininity, however, 

has focused on strategies that rely on social support and the relationships that one has 

with others (Covington, 2007; Fay, 1994; Miller, 1997).  HIV is particularly problematic 

for women due to this relational construct, since HIV affects one’s health and one’s 

relationships.  Although concealable, the high stigmatization associated with HIV 

disrupts a woman’s sense of worth and identity by altering her connection and position 

with others (East, Jackson, Peters, & O'Brien, 2010; Goffman, 1963).  Fearful of 

negative reactions from others on the basis of her HIV status, a woman may opt to avoid 

disclosure, experience greater depression and distress, disengage from adaptive coping 

strategies, and self-blame.   

HIV-related stigma reduces ART adherence by reducing one’s ability to engage 

in adaptive coping strategies and support (Katz et al., 2013); however, we may gain a 

more nuanced understanding of barriers to adherence by gender if we were to examine 

adherence by the individual components of the larger stigma construct.  Within HIV 

research, stigma tends to be examined as a larger construct that includes several 

interrelated components: internalized stigma or negative self-image, anticipated stigma 

(personal stigma and disclosure concerns), perceived stigma or concern regarding 

public opinion, and experienced stigma (Berger, Ferrans, & Lashley, 2001; Earnshaw & 

Chaudoir, 2009; Earnshaw & Quinn, 2012; Goffman, 1963; Jeyaseelan et al., 2013; 

Kalichman et al., 2009; Phillips, Moneyham, & Tavakoli, 2011). From this point onward 

we will refer to Earnshaw and Chaudoir’s stigma construct (Earnshaw & Chaudoir, 

2009), consisting of internalized stigma, anticipated stigma, and experienced stigma, 

when discussing the larger stigma construct and its components.   

Internalized HIV-related stigma is a product of negative beliefs regarding HIV and 

HIV-positive individuals held prior to one’s positive diagnosis, anticipated stigma or 

discrimination that one expects to experience if others learn of one’s diagnosis, and 

experienced stigma or acts of discrimination that individuals face based on one’s HIV 

status (Earnshaw & Chaudoir, 2009; Earnshaw, Smith, Chaudoir, Amico, & Copenhaver, 

2013; Goffman, 1963; Quinn & Earnshaw, 2013). The magnitude of one’s internalized 

stigma, especially with concealable stigmatized chronic illnesses such as HIV, can be 

considered dependent on its centrality (how one defines oneself) and salience (how 

often one thinks about the stigmatized condition) (Quinn & Chaudoir, 2009; Quinn & 
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Earnshaw, 2013).  The centrality and salience of sexually transmitted disease diagnoses 

among women is clearly seen with the disruption of previous identities and ongoing 

rumination, as well as denial of one’s diagnosis (East et al., 2010).  

The internalization of HIV-related stigma produces negative health outcomes 

through both affective (avoidance-based coping strategies and helplessness) and 

behavioural (delayed care and suboptimal ART adherence) mechanisms (Earnshaw et 

al., 2013). The effect of internalized stigma on ART adherence can potentially be 

indirectly observed through its relationship with other psychosocial variables associated 

with non-adherence. Variables that are hypothesized to be mediated or moderated by 

internalized stigma, and have been shown to reduce wellbeing and ART adherence, 

include lack of acceptance of one’s serostatus (Witteveen & van Ameijden, 2002), 

nondisclosure (Geary et al., 2014), depression (Bianco et al., 2011; Degroote et al., 

2013; Sumari-de Boer et al., 2012; Tedaldi et al., 2012; Wagner et al., 2011), and 

reduced self-efficacy or sense of control (Jang, Chiriboga, & Small, 2008; Kerr et al., 

2004; Panos et al., 2014; Vissman, Young, Wilkin, & Rhodes, 2013). Social support 

could be seen as having a protective effect on health and wellbeing, reducing one’s 

internalized stigma and supporting adaptive coping strategies and health promoting 

behaviour (Bianco et al., 2011; Knowlton et al., 2011a, 2011b; Vissman et al., 2013; 

Wagner et al., 2002).   

Antiretroviral therapy adherence interventions that also seek to address 

psychosocial variables have yielded some success in improving adherence for both men 

and women (Gross et al., 2014; Moitra, Herbert, & Forman, 2011; Rochon et al., 2011).  

Interventions that offer personal support and address the need for connection and 

relationship building can promote self-efficacy, active coping strategies, and improve 

adherence and greater involvement in care among women living with HIV.  One 

adherence intervention, for both men and women, used adaptive coping strategies with 

a support worker (Managed Problem Solving), building both personal connections and 

self-efficacy (Gross et al., 2013).  Another successful intervention was a theatre-based 

support group for incarcerated women, which yielded greater self-acceptance, 

confidence, and relationship building (Machtinger et al., 2014). 
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2.5.1. Limitations 

As this was a literature review using one search engine, it is likely that some studies 

about adherence have been omitted.  However, the authors used broad search terms 

and examined a relatively large sample of articles in order to minimize error due to 

omission.  Secondly, statistics were drawn from articles based on original research.  The 

authors found articles that used the same cohort; however, adherence data reported in 

articles sharing the same cohort were not identical, as there may have been different 

inclusion and exclusion criteria.  

The varying definitions of adherence and cut-off values, in addition to the use of 

multiple adherence measurement tools, were problematic for the comparison of 

adherence values. As there were a limited number of articles comparing adherence data 

by gender, proportional adherence was compared by adherence cut-off, and not by a 

definition of adherence that includes dietary and schedule compliance.  The majority of 

studies defined adherence as taking all pills and did not define adherence by dietary and 

scheduling compliance.  As such, the adherence values in this report may be higher than 

they would be if a strict definition of adherence including dietary and scheduling 

compliance was used.  

The high and very high HDI scores (≥0.70) (Program, 2014) were used as an 

exclusion criteria in order to attempt to homogenize the study populations reviewed as 

much as possible.  It is unlikely that this measure would completely reduce regional 

biases on adherence.  This also makes it difficult to ascertain social and cultural 

constructs that shape adherence.  Multiple aspects of one’s environment will produce 

barriers and facilitators to medication adherence.  Additionally, there is variable access 

to ART between countries, as not all countries offer coverage of ART.  More qualitative 

studies are needed to identify the barriers and facilitators to adherence within 

populations as well as between genders (Lewis, Colbert, Erlen, & Meyers, 2006; Sidat, 

Fairley, & Grierson, 2007; Stevens & Hildebrandt, 2009; Ware, Wyatt, & Tugenberg, 

2006). 

Another limitation is that women made up a comparatively small proportion of 

study samples and are disproportionately excluded from some adherence studies or are 
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more likely to be lost to follow-up (Barfod et al., 2005; Carrieri et al., 2003; Lima et al., 

2007; E. Wood et al., 2006). Self-reported values of adherence may be inflated due to 

social desirability bias if women are indeed more prone to rely on social support and 

affirmation from social relationships, as is suggested by Relational-Cultural Theory 

(Covington, 2007; Fay, 1994; Miller, 1997) and the evidence presented by Ubbiali, et al. 

(Ubbiali et al., 2008). Additionally, it is possible that the most marginalized women, and 

those most at risk of suboptimal adherence, are being excluded from studies or reporting 

falsely high levels of adherence. This may result in an adherence value that is biased 

towards greater proportional adherence. Focus should be placed on inclusive sampling 

and greater outreach to avoid loss to follow-up among vulnerable groups. 
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Chapter 3.  
 
Assessment of Longitudinal Antiretroviral Therapy 
Adherence by Gender in British Columbia, Canada 

3.1. Synopsis 

In this study, the effect of gender in attaining optimal adherence to antiretroviral therapy 

(ART) among people living with HIV (PLWH) was assessed. Using a population-based 

cohort, the study population consisted of HIV-positive adults, aged 19 years and older, 

receiving ART in British Columbia (BC), Canada, and enrolled in the longitudinal HAART 

Observational Medical Evaluation and Research (HOMER) cohort, with data collection 

between 2000 and 2014. Optimal ART adherence (≥95%) was assessed using 

pharmacy refill compliance. We compared the proportion of participants reaching optimal 

adherence by gender per six-month period from initiation of therapy onwards. Additional 

sub-analyses assessed gender differences in adherence stratified by established 

adherence confounders, injection drug use history and Indigenous ancestry, to 

determine the sole effect of gender on adherence outcomes. Generalized linear mixed 

models with logistic regression were used to examine the effect of gender on ART 

adherence. 

Among 4,534 individuals in the total study sample, 904 (19.9%) were women, 

589 (13.0%) were Indigenous, and 1,603 (35.4%) had a history of injection drug use 

(IDU). The study sample was followed for an average of 73.1 months (standard 

deviation: 43.8 months). A significantly lower proportion of women relative to men were 

optimally adherent overall (57.0% versus 77.1%; p<0.001) and across all four subgroups 

examined: Indigenous people who inject drugs (PWID) (47.8% versus 57.7%; p<0.001), 

Indigenous people with no history of injection drug use (no ID history) (59.5% versus 

71.3%; p<0.001), non-Indigenous PWID (58.7% versus 66.9%; p<0.001), and non-
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Indigenous people with no ID history (69.9% versus 83.8%; p<0.001). In adjusted 

analyses, female gender remained independently associated with suboptimal adherence 

overall (adjusted odds ratio [AOR]: 0.50; 95% confidence interval [CI]: 0.44 to 0.58) and 

among all subgroups: Indigenous PWID (AOR: 0.71; 95% CI: 0.53 to 0.95), Indigenous 

people with no ID history (AOR: 0.39; 95% CI: 0.19 to 0.81), non-Indigenous PWID 

(AOR: 0.66; 95% CI: 0.46 to 0.93), and non-Indigenous people with no ID history (AOR: 

0.40; 95% CI: 0.27 to 0.58).  

Women living with HIV in BC have lower ART adherence rates then men across 

a 14-year period overall, and by sub-group including women who have a history of IDU 

and/or are of Indigenous ancestry. Targeted research is required to identify barriers to 

adherence among women living with HIV in order to develop women-centered HIV 

treatment support services. 

3.2. Introduction 

Adherence to ART is essential to the maintenance of health for people living with HIV 

(Lima et al., 2014; Maggiolo et al., 2007; Paterson et al., 2000) and to reduce individual 

and community viral load, keeping with the goals of Treatment as Prevention (TasP) 

(Montaner et al., 2010).  While the specific level of adherence required to reduce 

mortality, viral rebound, and drug resistance varies by medication and treatment 

regimen, higher levels of adherence have overwhelmingly been found to be associated 

with better health outcomes, including the prevention of HIV transmission among 

serodiscordant sex partners (Bangsberg et al., 2001; Lima et al., 2010; Maggiolo et al., 

2007; Paterson et al., 2000). 

The past decade has seen a global increase in the prevalence of HIV among 

women (UNAIDS, 2012a). The same gender and structural inequities that result in 

vulnerability to HIV infection among women may result in increased vulnerabilities to 

poor HIV-related health outcomes among women living with HIV (UNAIDS, 2012a, 

2013b). Even with favorable clinical results initially, women have shown worse health 

outcomes over time than men living with HIV (Cescon et al., 2013; Meditz et al., 2014) 

and disproportionately exhibit suboptimal ART adherence relative to men (O'Neil et al., 
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2012; Puskas et al., 2011). In comparison to men living with HIV, studies have shown 

that women have lower use of primary care services and higher use of the emergency 

department (Sohler, Li, & Cunningham, 2009), lower quality of initial HIV care (Carter, 

Eun Min, et al., 2014), and an increased risk of death, even when controlling for ART 

use (Lemly et al., 2009). These disparities may be amplified among certain 

subpopulations, including people who inject drugs (PWID) and ethnic minorities, 

including Indigenous people in Canada (Knowlton et al., 2010; Lemly et al., 2009; Lima 

et al., 2014; Lima et al., 2006; Miller et al., 2006).  Poorer clinical outcomes among 

women have also been observed even after possible confounding due to clinical and 

drug use characteristics has been controlled for (Cescon et al., 2013; Tapp et al., 2011).  

This study was undertaken within a population-based cohort where ART is 

offered free of charge to people living with HIV (PLWH). Our objectives were to 

determine the effect of gender on ART adherence over time, while adjusting for known 

predictors of suboptimal adherence including IDU and Indigenous ancestry (Lima et al., 

2014; Lima et al., 2006; Tapp et al., 2011). The study is unique in that it examines 

gender differences in ART adherence longitudinally in a large population-based cohort 

without the limitation of financial barriers to treatment, while accounting for IDU status, 

ethnicity, and elapsed time from initiation of therapy.  

3.3. Methods 

3.3.1. Study Population 

This study is based upon HIV-positive individuals in British Columbia (BC), Canada, 

enrolled the HAART Observation Medical Evaluation and Research (HOMER) cohort. 

Established in 1996, HOMER is a population-based cohort of antiretroviral naïve HIV-

positive adults who have initiated a highly active antiretroviral therapy (HAART) regimen 

of at least three medications. In BC, HAART is provided free of charge within a universal 

health care system and distributed to eligible individuals according to established 

guidelines that were updated continually over the study period (2000 to 2004, 2005 to 

2008, and 2009 onwards) (Thompson, Mugavero, et al., 2012). The study population 
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and methods have previously been described in greater detail elsewhere (Hogg et al., 

1998; Hogg et al., 2001; Patterson et al., 2014).   

  Analyses were limited to individuals in HOMER who were at least 19 years of 

age and had accessed HAART for a minimum of six months between January 1, 2000 

and December 31, 2014. Individuals were excluded from this study if they identified as 

transgender or had a structured treatment interruption. Women who were known to be 

pregnant at any point from initiation of therapy to the end of the study period were also 

excluded, as increased adherence has been observed during pregnancy (Mellins et al., 

2008; Nachega et al., 2012; Ngarina, Popenoe, Kilewo, Biberfeld, & Ekstrom, 2013). 

Individuals who had initiated HAART prior to 2000 were excluded due to changes in 

antiretroviral medications and guidelines, specifically the use of combination ART after 

2000 (Vella, Schwartlander, Sow, Eholie, & Murphy, 2012). To achieve the aims of this 

study, we only included male or female participants in the respective bivariate and 

multivariate analyses with confirmed information regarding history of injection drug use, 

including current use (yes versus no) and those with self-reported Indigenous or non-

Indigenous ancestry. Individuals with undocumented injection drug use status or 

ethnicity were included in analyses that did not stratify by the respective variable.  

3.3.2. Outcome and Explanatory Variables 

Optimal adherence to ART, defined as ≥95% adherence based on pharmacy refill 

compliance, was the main outcome variable.  Adherence was assessed for six-month 

periods, with an individual considered optimally adherent for the period if the number of 

days for which they have ART medications, divided by the number of days between 

prescription refills, was equal to or greater than 95%. This study included adherence 

measurements from initiation of HAART from January 2000 until the end of December 

2014 or discontinuation of therapy.  Discontinuation of therapy was defined as a missed 

pharmacy visit, with no follow-up appointment, which may include mortality. Prescription 

refill compliance has previously been validated as a reliable measure of ART adherence, 

with an optimal adherence cut-off of ≥85% (Grossberg, Zhang, & Gross, 2004).  

The main explanatory variable of interest was gender (female versus male). 

Additional explanatory variables included self-reported Indigenous ancestry (Indigenous 
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versus non-Indigenous), history of injection drug use, and year of ART initiation grouped 

according to innovations in ART and treatment guideline revisions (2000 to 2004, 2005 

to 2008, and 2009 to 2014) (Vella et al., 2012). 

3.3.3. Statistical Analyses 

Chi-squared tests were used to assess differences in the proportion of women and men 

who met the criteria for optimal adherence for each six-month period and to compare the 

mean proportion of individuals attaining optimal adherence over 90 months of follow-up. 

This analysis was conducted on the study sample as a whole and also on stratified 

subgroups based on injection drug use status and Indigenous ancestry.  It should be 

noted that injection drug use and Indigenous status in the bivariate analysis were not 

mutually exclusive. 

Generalized linear mixed models using a logistic link function were used to 

examine gender as an independent predictor of suboptimal adherence, adjusting for 

injection drug use, Indigenous ancestry, and the period in which ART was initiated.  This 

modeling was conducted for the sample as a whole and among the specific subgroups 

of injection drug use and Indigenous ancestry. The logistic models included data up to 

90 months of follow-up, within the 2000 to 2011 period. Statistical analyses were 

completed using SAS v9.3.   

3.4. Results 

The study comprised of 4,534 individuals, of whom 904 (19.9%) were women. Given the 

disproportionate impact of HIV on Indigenous women in Canada and the larger 

proportion of IDU as a transmission category among Canadian women (PHAC, 2012), a 

larger proportion of women identified as being of Indigenous ancestry (28.7% versus 

9.1%, p<0.001) and having a history of injection drug use (55.3% versus 30.4%, 

p<0.001) than men (Table 3). The largest proportion of men and women initiated therapy 

between after 2008 (44.1% versus 42.7%, respectively; p=0.478). On average, HIV-

positive men and women were on ART for 73.1 months (standard deviation: 43.8 

months), with similar proportions of men and women who started therapy early enough 
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to allow 90 months of therapy maintaining therapy for the duration (75.4% versus 72.3%; 

p=0.205) 

As shown in Table 4, women were significantly less likely to be optimally 

adherent than men overall (54.3% v. 76.3%; p<0.001) and within stratified analyses over 

the 90-month period. The largest difference between men and women was observed 

among non-Indigenous individuals who do not have a history of injection drug use 

(69.9% v. 83.8%; p<0.001). A significantly lower proportion of women attained optimal 

adherence in the majority of each six-month interval in all subgroups. Of note, the 

proportion of women with lower vulnerability (no history of injection drug use or non-

Indigenous ancestry) was found to be similar to the proportion of men with higher 

vulnerability (history of injection drug use or Indigenous ancestry) (Figures 4 and 5). 

Figure 5 shows growing convergence of the proportion of Indigenous and non-

Indigenous women attaining optimal adherence from 60 months onward. This may be 

due to decreasing sample sizes with increasing length of time on therapy; the number of 

Indigenous and non-Indigenous women is 200 at 90-months of therapy. It is more likely, 

however, that the increased proportion of Indigenous women attaining optimal 

adherence is a result of survival bias. 

Table 5 shows multivariate analysis of factors affecting adherence within the 

specific subgroups, stratified by and adjusting for Indigenous ancestry and history of 

injection drug use, as well as the period in which ART was initiated. In all subgroups 

female gender was significantly associated with suboptimal adherence.  In addition, 

HAART initiation between 2000 and 2004 was the only other significant predictor of 

suboptimal adherence among Indigenous PWID (AOR: 0.64; 95% CI: 0.44 to 0.93).  
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Table 3: Characteristics of the study population (n=4,534; women=904, 
men=3,630). 

Socio-demographic Characteristics Women: n (%) Men: n (%) p-value 
History of injection drug use (PWID) 500 (55.3%) 1,103 (30.4%) <0.001 
Indigenous ancestry 259 (28.7%) 330 (9.1%) <0.001 
PWID, Indigenous ancestry 193 (21.4%) 230 (6.3%) <0.001 
PWID, non-Indigenous ancestry 126 (13.9%) 461 (12.7%) 0.349 
No ID history Indigenous ancestry 39 (4.3%) 79 (2.2%) <0.001 
No ID history non-Indigenous ancestry 104 (11.5%) 842 (23.2%) <0.001 

HAART Initiation:    
2000 to 2004 236 (26.1%) 910 (25.1%) 0.549 
2005 to 2008 282 (31.2%) 1120 (30.9%) 0.874 
2009 onward 386 (42.7%) 1600 (44.1%) 0.478 

 

Table 4: Mean proportion of men and women reaching optimal adherence 
(≥95%) per 6-month observation period (2000 to 2014). 

 Mean Proportion  
(Standard Deviation) p-value 

 Women Men 

Total sample 57.0 (2.3) 77.1 (1.6) <0.001 
PWID, Indigenous ancestry 47.8 (4.6) 57.7 (4.9) <0.001 
PWID, non-Indigenous ancestry 58.7 (4.2) 66.9 (3.1) <0.001 
No ID history Indigenous ancestry 59.5 (7.1) 71.3 (5.4) <0.001 
No ID history non-Indigenous ancestry 69.9 (4.2) 83.8 (2.3) <0.001 
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Figure 4: Proportion of men and women attaining optimal ART adherence (≥95%), from initiation to 90 months on 

therapy, by injection drug use status, between 2000 and 2014 in BC. 
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Figure 5: Proportion of men and women attaining optimal ART adherence (≥95%), from initiation to 90 months on 

therapy, by Indigenous ancestry, between 2000 and 2014 in BC. 
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Table 5:  Logistic regression confounder model for the odds of being adherent to HAART (≥95%) by gender, 
Indigenous ancestry, and history of injection drug use (n=2,074). 

Subgroup: 
Unadjusted Odds 
Ration (95% 
Confidence Interval) 

p-value 
Adjusted Odds Ratio 
(95% Confidence 
Interval) 

p-value 

 
PWID, Indigenous ancestry (n=423) 

    

Gender (F v. M) 0.71 (0.53 to 0.96) 0.026 0.71 (0.53 to 0.95) 0.024 
ART Initiation: 2000-04 v. 2009+ 0.63 (0.43 to 0.92) 0.016 0.64 (0.44 to 0.93) 0.018 
2005-08 v. 2009+ 0.97 (0.68 to 1.39) 0.877 1.00 (0.71 to 1.43) 0.996 
 
PWID, non-Indigenous ancestry (n=587) 

    

Gender (F v. M) 0.66 (0.46 to 0.93) 0.019 0.66 (0.46 to 0.93) 0.017 
ART Initiation: 2000-04 v. 2009+ 0.73 (0.50 to 1.08) 0.111 0.74 (0.50 to 1.09) 0.124 
2005-08 v. 2009+ 1.21 (0.83 to 1.78) 0.323 1.23 (0.84 to 1.80) 0.286 
 
No ID history Indigenous ancestry (n=118) 

    

Gender (F v. M) 0.40 (0.19 to 0.81) 0.012 0.39 (0.19 to 0.81) 0.012 
ART Initiation: 2000-04 v. 2009+ 1.07 (0.47 to 2.46) 0.867 1.06 (0.47 to 2.42) 0.887 
2005-08 v. 2009+ 0.95 (0.39 to 2.31) 0.905 0.88 (0.36 to 2.15) 0.783 
 
No ID history, non-Indigenous ancestry (n=946)  

    

Gender (F v. M) 0.40 (0.27 to 0.58) <0.001 0.40 (0.27 to 0.58) <0.001 
ART Initiation: 2000-04 v. 2009+ 1.00 (0.74 to 1.36) 0.985 0.95 (0.70 to 1.29) 0.760 
2005-08 v. 2009+ 1.06 (0.77 to 1.46) 0.725 1.01 (0.74 to 1.39) 0.946 
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3.5. Discussion 

Our findings indicate that women are significantly less likely to achieve optimal 

adherence to ART than men. These findings are consistent with analyses of adherence 

by gender in other studies focusing on high human development index countries, with 

57% of women attaining optimal adherence in this study compared to a mean proportion 

of 53% seen in adherence literature between 2000 and 2014 (Degroote et al., 2014; 

Puskas et al., 2011; Tapp et al., 2011). Although both Indigenous ancestry and history of 

injection drug use have previously been found to impact adherence (Knowlton et al., 

2010; Lima et al., 2014; Lima et al., 2006; Mann et al., 2012; O'Neil et al., 2012), our 

study shows that gender maintains a significant and independent effect on adherence. 

This effect is consistent over time and across subpopulations. Of note, the finding of 

significantly lower adherence among women relative to men continued through initiation 

of therapy up to the end point of 90 months, and across different ART guidelines and 

public health campaigns to improve access to care, early diagnosis, retention in care, 

and adherence (for example, the Maximally Assisted Therapy and STOP programs) 

(Heath et al., 2014; Parashar et al., 2011).  

While vulnerabilities that women face may be amplified by multiple intersecting 

identities, including ethnic minority status, experiences and histories of trauma, and 

injection drug use (Fried & Kelly, 2011; Logie et al., 2011; Myers et al., 2009), within this 

study we observed marked disparity between Indigenous and non-Indigenous 

individuals, compounded by gender. Among Indigenous people in Canada there is a 

disproportionately high prevalence of HIV (Miller et al., 2006; PHAC, 2010a), lower 

quality of HIV-related care (Carter, Min, et al., 2014; Tu et al., 2013), as well as poorer 

health outcomes among Indigenous people living with HIV despite more favorable 

clinical characteristics at baseline (Lima et al., 2006). Poorer health outcomes among 

Indigenous people, such as HIV-related morbidity and mortality, cannot be discussed 

without connecting these conditions with Canada’s history of colonization, 

marginalization, and criminalization of culture (Thira, 2014). Canada’s history of 
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colonization, including the forced separation of families via the residential school system 

and the “60’s scoop”, has had direct and indirect impacts on the myriad of health 

outcomes experienced by Indigenous people. The forced removal of children from their 

families saw Indigenous children often placed into environments rife with neglect and/or 

emotional, physical, and sexual abuse, resulting in multi-generational traumas (Bombay, 

Matheson, & Anisman, 2013; Canada, 1996; Peoples, 1996). The negative impact of 

Canada’s colonial legacy can certainly still be observed in the disproportional rates of 

injection drug use, alcoholism, and suicide, in addition to the high HIV incidence 

(Bombay et al., 2013; Elias et al., 2012; Lemstra, Rogers, Thompson, Moraros, & 

Buckingham, 2012; Lima et al., 2006; Miller et al., 2006; Wolfe, Francis, & Straatman, 

2006). The legacy of colonization has directly impacted women by undermining their 

traditional role and value within Indigenous societies, compromising their safety both 

within Indigenous communities and externally (Oliver et al., 2015). In the context of 

colonialism, there is a need for culturally competent HIV-related care to support ART 

adherence and to build trust between Indigenous people and non-Indigenous HIV-care 

providers (Reimer, 2005). Among other marginalized people, including African-

Americans and immigrant Latinos in the United States, cultural competency and provider 

trust have been shown to increase adherence and medical self-care (Gaston, 2013; 

Saha, Jacobs, Moore, & Beach, 2010; Vissman et al., 2013).  

While injection drug use does increase the likelihood of suboptimal adherence 

among PLWH, this study shows that gender maintains a central role in predicting 

adherence. This is consistent with findings in the literature, though the effect of gender 

may be modified by drug use characteristics (for example, frequent heroin injection or 

frequent crack use may further lower ART adherence) (Mann et al., 2012; Richardson et 

al., 2015; Tapp et al., 2011). Injection drug use can yield additional barriers to ART 

adherence, including unstable housing, food insecurity, social instability, competing 

priorities, and low perception of adherence self-efficacy (Bouhnik et al., 2002; Kerr et al., 

2004; Knowlton et al., 2010; Krusi, Wood, Montaner, & Kerr, 2010). Women who inject 

drugs may be more likely to be involved in street-based survival sex work and 

experience greater marginalization than men (Tapp et al., 2011), undermining self-

efficacy and their relationship with healthcare services. While individual-level factors, 

such as self-efficacy, undoubtedly affect women’s adherence, sociostructural-level 
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factors, such as stigma, discrimination, unstable housing, food insecurity, and 

criminalization, affect ART adherence both directly and via individual level factors (Katz 

et al., 2013; Milloy, Marshall, Montaner, & Wood, 2012; Palepu, Milloy, Kerr, Zhang, & 

Wood, 2011; Phillips et al., 2013; Young, Wheeler, McCoy, & Weiser, 2014). In addition, 

multiple competing demands, such as the management of parenting, relationships, and 

employment, have been shown to affect ART adherence (Webel et al., 2013). 

Reasons for the different levels of adherence were not directly explored in this 

study; however, psychosocial factors may result in the observed gender differences. 

Psychosocial differences, including self-efficacy and social support, between men and 

women are related to differences in coping with HIV and sustaining ART adherence 

(Tyer-Viola et al., 2014; Ubbiali et al., 2008; Vosvick, Martin, Smith, & Jenkins, 2010).  

Women have been observed to exhibit “tend-and-befriend” behavior towards physicians 

in response to the stress of HIV (Taylor et al., 2000). Earlier research from a pilot study 

in Italy suggests that women who require higher levels of psychosocial support and who 

place a high value on the opinions of their physicians were less likely to be adherent to 

therapy, whereas men who isolated themselves were more likely to have poor 

adherence (Ubbiali et al., 2008). In addition, women with diagnoses of sexually 

transmitted infections experience stigma differently than men, as the diagnoses take on 

different meanings to men and women potentially resulting in a greater devaluation and 

loss of identity among women (Chaudoir, Earnshaw, & Andel, 2013; East et al., 2010; 

Lawless et al., 1996; Scott, 2009).  This, with the additional effects of multiple 

stigmatized identities and states, including Indigenous ancestry, drug use status, 

poverty, experiences of physical, emotional, and structural trauma (Adelson, 2005; 

Knowlton et al., 2010; Logie et al., 2011; Loutfy et al., 2012; Parashar et al., 2011; 

Pellowski et al., 2013; Wyatt et al., 2013), may create different environments of 

vulnerability for women regarding their initiation and maintenance of HIV care.  

Among high-risk groups targeted for HIV care interventions, such as PWID and 

ethnic minorities, it is simply not enough to develop group-specific interventions without 

considering gender. Acknowledging women’s care needs, specific barriers to entry and 

retention into care and adherence to therapy require more attention, both within research 

and in program implementation. However, as observed within our study and elsewhere 

(Collins, von Unger, & Armbrister, 2008; Durvasula, 2014; Logie et al., 2011), women 
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living with HIV cannot be considered a homogenous group. Though women are less 

likely than men to attain adherence goals, a unique hierarchy emerged indicating 

increasing vulnerability to suboptimal ART adherence among PWID, followed by 

Indigenous peoples. It can be assumed that women within each of these groups have 

very specific barriers to care and retention (Bucharski, Reutter, & Ogilvie, 2006; Krusi et 

al., 2010; Loutfy et al., 2012; McCall, Browne, & Reimer-Kirkham, 2009; McCall & 

Lauridsen-Hoegh, 2014; Ti & Kerr, 2013). More research is necessary to identify women-

centered, culturally safe interventions if we are to reduce outcome disparities between 

women and men, as well as between the various intersections of women’s identities 

(Carter et al., 2013). Recent work through the Canadian HIV Women’s Sexual and 

Reproductive Health Cohort Study (CHIWOS) has identified key features of women-

centered HIV care, which includes: a safe and accepting environment, the involvement 

of women living with HIV in stages of planning, delivery, and evaluation, provision of 

social and supportive services, family focused, and providing access to women-specific 

and culturally sensitive information (Carter et al., 2013). Women-centered HIV care does 

exist; however, women who do not live in urban city centers or who experience greater 

marginalization due to income or drug use may not be able to readily gain access to 

such services (Carter, Eun Min, et al., 2014; Lourenco et al., 2014; Wang et al., 2012). 

Although this study highlights the overall vulnerability of women to sub-optimal 

ART adherence, it cannot speak to other aspects of vulnerability, such as sexual 

orientation, transgender identity, experiences of pregnancy, HIV-related stigma, mental 

health, or health service usage. Future studies need to address these factors in order to 

identify appropriate interventions to support improved adherence for women. In addition, 

this study did not address discontinuation of ART, which has previously been found to be 

associated with female gender (Gonzalez-Serna et al., 2014). Disproportionate 

discontinuation of therapy among women highlights women’s greater vulnerability at 

multiple levels on the Cascade of Care (Lourenco et al., 2014) than our analysis 

suggests. Although only individuals with known injection drug use history were included 

in the study, underreporting of injection drug use due to social desirability bias may be 

present.  This may have the effect of artificially reducing the proportion of optimally 

adherent individuals within the subpopulations that did not identify as PWID. Lastly, the 

bivariate and multivariate analyses of adherence within the subgroups, particularly 



 

 71 

among Indigenous individuals who do not have a history of injection drug use, may not 

have sufficient power for interpretation due to small sample size (n=118). The observed 

trend of higher proportional optimal HAART adherence among men in this subpopulation 

requires further study. 

In our study we have demonstrated gender disparities in adherence to ART, 

compounded by Indigenous ancestry and injection drug use history. As women comprise 

a growing proportion of people living with HIV in BC and globally, there is a need to 

identify where women are being lost along the Cascade of Care, under what 

circumstances, and how they can best be supported in their care at the varying levels of 

the Cascade. Existing interventions to support ART adherence may not identify and care 

for the specific needs of women and, thus, may not be sufficient for the women who 

access them. The barriers to ART adherence and acceptable support interventions 

specific to women must be identified in order to produce better individual health 

outcomes and to reduce community viral load. The care needs of women, and barriers to 

women’s care along the Cascade, are particularly important to address if we are to meet 

the goals of the Vancouver Consensus and UNAIDS’ 90-90-90 campaign to end AIDS by 

2030 (Beyrer et al., 2015). 
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Chapter 4.  
 
Sociostructural and Psychosocial Variables 
associated with Antiretroviral Therapy Adherence by 
Gender in British Columbia, Canada 

4.1. Synopsis 

A lower proportion of women living with HIV attain optimal (≥95%) antiretroviral therapy 

(ART) adherence, relative to men. The aim of this study is to examine the association 

between socio-structural and psychosocial variables (including HIV-related stigma) and 

optimal (≥95%) ART adherence, overall and by gender. Using data from the Longitudinal 

Investigation into Supportive and Ancillary Services (LISA) cohort, this study includes 

743 people living with HIV (PLWH), 26.3% women, who completed interviewer-

administered questionnaires between July 2007 and January 2010, which were then 

linked with ART adherence data from the year prior to interview. Bivariate and 

multivariable models were used to assess differences in optimal ART adherence 

between men and women, measured using pharmacy refill data.  

Bivariate analysis comparing men and women showed a significantly lower 

proportion of women had attained optimal adherence (≥95%) in the year prior to 

completing the questionnaire (63.5% versus 39.2%; p<0.001). A greater proportion of 

women were found to exhibit characteristics associated with poverty and marginalization, 

in addition to depression (71.4% versus 52.0%; p<0.001) and a higher median HIV-

related stigma score (31 versus 27; p<0.001), relative to men. Among women, food 

insecurity was inversely associated with ART adherence (adjusted odds ratio [AOR]: 

0.36; 95% confidence interval [CI]: 0.18 to 0.73). Among men, age (AOR per year 

increase: 1.05; 95% CI: 1.02 to 1.08) and history of injection drug use (IDU) (AOR: 0.44; 

95% CI: 0.28 to 0.69) were associated with ART adherence. There was no indication 
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that any of the psychosocial variables examined had any effect on adherence among 

women or men. The disproportionate vulnerability observed among women, particularly 

in regards to indicators of poverty, suggests the need to provide a better social safety net 

for PLWH. 

4.2. Introduction 

Women living with HIV are at risk of several categories of incomplete antiretroviral 

therapy (ART) adherence, including reduced uptake (Knowlton et al., 2010; Pulvirenti et 

al., 2003), late initiation (Cescon et al., 2015), higher incidence of treatment interruption 

(Carmody et al., 2003; Moore et al., 2010), treatment discontinuation (Yuan et al., 2006), 

and viral rebound after initial suppression (Jhaveri et al., 2009; Kuyper et al., 2004; Lima, 

et al., 2010), than men. In British Columbia (BC), Canada, women’s increased 

vulnerability to poor adherence outcomes is apparent and observed in significantly lower 

rates of adherence relative to men (Puskas, Salters, Zhang, Montaner, et al., 2015; Tapp 

et al., 2011), regardless of length of time on ART, injection drug use (IDU) (Nolan et al., 

2011), or Indigenous ancestry (Lima et al., 2006), known factors associated with 

suboptimal adherence. Despite strong evidence of gender differences in ART adherence 

(Beer & Skarbinski, 2014; Puskas et al., 2011; Tapp et al., 2011), the contextual factors, 

both socio-demographically and psychosocially, surrounding women’s vulnerability to 

suboptimal adherence to ART are poorly understood, with differences between variables 

associated with adherence, stratified by gender, seldom reported. 

While psychosocial variables such as depression (Beer & Skarbinski, 2014; 

Langebeek et al., 2014; Sheth et al., 2015; Uthman et al., 2014), self-efficacy (Holstad et 

al., 2015; Langebeek et al., 2014), and HIV-related stigma (Earnshaw et al., 2013; Katz 

et al., 2013; Langebeek et al., 2014; Sweeney & Vanable, 2015) have been shown to be 

associated with ART adherence and healthcare-related behaviour, there have been few 

studies comparing the effect of these variables on ART adherence by gender among 

PLWH. In particular, stigma subscales, including personalized stigma, negative self-

image, public attitudes, and disclosure concerns (Sweeney & Vanable, 2015), and 

internalized stigma, experienced stigma, and anticipated stigma have been observed to 

have different effects on health care behaviour (Earnshaw et al., 2013).  
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Stigma is often considered a singular construct in the context of ART adherence 

studies (Katz et al., 2013; Sweeney & Vanable, 2015). Previous studies have shown that 

the different subscales that comprise the stigma construct (negative self-image, global 

beliefs, personalized stigma, experienced stigma with the Berger Stigma Scale (B. E. 

Berger et al., 2001); internalized stigma, anticipated stigma, enacted stigma with the 

Earnshaw Stigma Scale (Earnshaw et al., 2013)) have different effects on the 

healthcare-related behaviour among PLWH. Specifically, internalized stigma, or negative 

self-image, has been observed to be associated with affective coping strategies, or 

helplessness, and gaps in HIV care and suboptimal adherence, while anticipated stigma 

and enacted stigma have been found to be associated with lower CD4 counts and 

chronic illness comorbidities (Figure 6) (Earnshaw et al., 2013). Researchers have called 

for the disaggregation of stigma scales into their subscale components to yield more 

specific pathways through, which stigma impacts adherence among PLWH (Earnshaw et 

al., 2013; Sweeney & Vanable, 2015). Previous research has established that stigma is 

experienced differently by men and women (Ho & Holloway, 2015; Loutfy et al., 2012; 

Pannetier, Lelievre, & Le Coeur, 2015; Radcliffe, Neaigus, Bernard, & Shepard, 2015) 

and is, thus, also an important factor in ART adherence outcomes. 

This aim of this study is to identify variables associated with optimal ART 

adherence specific to men and women, with a special focus given to stigma subscales, 

particularly internalized stigma, within a population that receives medical care and ART 

free of charge. This analysis considers gendered differences in socio-demographic and 

psychosocial factors, in addition to the subscale components of stigma, that have not 

been previously considered in gendered analyses of ART adherence. 
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Figure 6:  Hypothesized associations between HIV stigma mechanisms and 
health and well-being among PLWH. Evidence supported paths A, B, 
D, and E between stigma mechanisms and health-related behaviour 
and outcomes (Earnshaw et al., 2013). 

4.3. Methods 

Using bivariate and multivariable statistical methods, I identify socio-demographic and 

psychosocial predictors of suboptimal ART adherence specific to men and women in BC, 

using data collected through the Drug Treatment Program (DTP) and Longitudinal 

Investigation into Supportive and Ancillary Services (LISA) cohort, between 2007 and 

2010.  

4.3.1. Study Population 

The study uses data previously collected by the BC-CfE via the provincial DTP and LISA 

cohort. Recruitment and data collected have previously been described in detail (Duncan 

et al., 2013; S. Patterson, A. Cescon, H. Samji, Z. Cui, et al., 2015). In short, the DTP 
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collects demographic, clinical, and ART regimen-related data from all PLWH accessing 

ART or having at least one HIV viral load test within BC from 1992 onward. The LISA 

study collected data using an in-depth, cross-sectional interviewer-administered 

questionnaire, between July 2007 and January 2010. Eligibility criteria for LISA included 

being 19 years of age or older and ever having accessed ART in BC. Targeted sampling 

of harder to reach subpopulations, including women, Indigenous individuals, and 

individuals who inject drugs, was conducted in order to power analyses within these 

groups.  

Inclusion criteria specific to this study included individuals who had accessed 

ART for at least 12 months prior to completing the LISA questionnaire. Exclusion criteria 

included those self-identifying as transgender (n=10; 1.0%) and women who self-

reported a current pregnancy (n=6; 2.4%) or a pregnancy, full-term or aborted, within six 

months prior to the interview (n=6; 2.4%). 

As mentioned previously, ART and HIV-related healthcare are offered free of 

charge to individuals within BC through Pharmacare and the provincial Medical Services 

Plan, respectively. Eligibility and prescription of ART within the LISA sample has 

followed therapeutic guidelines presented by the BC Centre for Excellence in HIV/AIDS 

and the International Antiviral Society (Gunthard et al., 2014). 

4.3.2. Outcome and Explanatory Variables 

The primary outcome of interest was optimal adherence, defined as ≥95% adherence 

based on pharmacy refill compliance. Pharmacy refill compliance provides the proportion 

of time for which an individual has their daily medication between actual prescription 

refills, or the number of days for which the individual has medication divided by the 

number of days between refills. Pharmacy refill compliance has previously been found to 

be a reliable and valid measure of adherence, strongly correlated with HIV viral 

suppression outcomes (Grossberg et al., 2004). In order to best reflect the impact of the 

explanatory variables on adherence, adherence was assessed for the full year prior to 

the completion of the LISA questionnaire. 
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A second analysis used the outcome of tiered adherence, in order to capture 

variability between men and women’s adherence patterns (Puskas et al., 2011). This 

adherence outcome was stratified at ≥95%, 85 to 95%, and <85%. As with the 

dichotomized adherence outcome, adherence was assessed using pharmacy refill 

compliance during the year prior to completion of the LISA questionnaire. 

The explanatory outcome variables can be divided into socio-demographic, 

psychosocial, and clinical- or treatment-related variables.  Socio-demographic variables 

included: age (as a continuous variable); ethnicity (Indigenous ancestry versus other 

ethnicity); education level (high school completion or higher versus incomplete high 

school education); stable housing (renting or owning an apartment or house versus 

identifying one’s current address as an SRO hotel, shelter, hostel, treatment center, 

prison, or no fixed address); food security (secure versus insecure) based on a modified 

version of the Radimer/Cornell food security scale (Kendall, Olson, & Frongillo, 1995; 

Radimer, Olson, & Campbell, 1990); ever incarcerated federally or provincially (yes 

versus no); problem alcohol use based on the CAGE scale (yes versus no) (Ewing, 

1984); and IDU, both current (use within the past three months) and historical use (yes 

versus no). Individuals were considered food secure if they stated that they did not worry 

about having enough money to provide food, had access to a sufficient variety of food for 

themselves and their dependents, and had not gone without food or been hungry due to 

an inability to purchase food. Individuals who were considered food secure did not feel 

that they had to limit the amount they ate or not eat “properly” due to the inability to 

purchase more food. 

Psychosocial variables included the presence of depressive symptoms based on 

the ten-item Centre for Epidemiological Studies Depression Scale (Radloff, 1977; Zhang 

et al., 2012), indicating the presence of depressive symptoms (CES-D, score ≥10 

indicating high depression, possible range: 0 to 30); treatment adherence self-efficacy 

expectation (continuous variable with higher scores indicating greater self-efficacy, 

possible range: 0 – 100) (Kerr et al., 2004), composite stigma score based on the short 

form of the Berger Stigma Scale (continuous variable, with higher scores indicating 

greater HIV-related stigma, possible range: 0 - 100) (B. E. Berger et al., 2001; Wright, 

Naar-King, Lam, Templin, & Frey, 2007), and stigma subscales, based on the 

aforementioned short form of the Berger Stigma Scale. The stigma subscales include (1) 
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negative self-image or internalized stigma (possible range: 3 – 15), (2) disclosure worries 

(possible range: 2 – 10), (3) public attitudes (possible range: 2 – 10), and (4) 

personalized or experienced HIV-related stigma (possible range: 3 – 15) (B. E. Berger et 

al., 2001; Wright, Naar-King, Lam, Templin, et al., 2007). Negative self-image indicates 

the degree to which the individual has incorporated negative assessments of self into 

their identity based on his or her HIV status. Disclosure worries are related to the degree 

to which individuals worry that others will learn of their HIV status. Public attitudes 

assess the individual’s perception of others’ view of HIV. Lastly, personalized stigma 

assesses negative experiences with others due to one’s HIV status (B. E. Berger et al., 

2001; Wright, Naar-King, Lam, Templin, et al., 2007). All subscales and the composite 

stigma score are presented as continuous variables, in order to prevent loss of data that 

would occur by grouping based on the median (Streiner, 2002), with higher scores 

indicating higher stigma. Social support was not included as an explanatory variable in 

this study, as the LISA questionnaire did not include a validated social support scale. 

Clinical variables included: ever having a physician-diagnosed mental health 

disorder (self-report; yes versus no); use of medication support services, such as the 

Maximally Assisted Therapy program, in the previous three months (yes versus no); and 

year of ART initiation, categorized as initiation before 1996, between 1996 and 1999, 

2000 to 2004, and 2005 to 2008. These ART initiation intervals are based on therapy 

guidelines amendments (Vella et al., 2012). 

4.3.3. Statistical Analyses 

Differences in proportion of men and women attaining optimal adherence (≥95%) were 

assessed using Pearson’s chi-squared test. Separate analyses comparing men and 

women were undertaken to confirm gender differences overall and in two specific 

subgroups known to be at increased vulnerability for suboptimal adherence in this 

setting, PWID and Indigenous individuals. 

Bivariate analyses were used to examine gender differences within the study 

sample, as well as sociostructural and psychosocial differences between men and 

women attaining optimal (≥95%) versus suboptimal ART adherence. Pearson’s chi-
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squared test was used for categorical variables and the Wilcoxon rank sum test 

assessed continuous variables.  

Backward stepwise logistic regression was used to examine characteristics 

independently associated with optimal adherence. Variables found to be significantly 

associated with optimal adherence (p≤0.05) in the bivariate analysis were included in the 

full regression model and excluded one variable per step, removing the variable which 

had the least explanatory effect on optimal adherence until the relative change in the 

coefficients for the variables all exceeded 5%. Negative self-image was maintained in 

the confounder analysis, regardless of the significance of its relationship with adherence, 

as it was hypothesized to affect adherence and be subject to confounding. Multivariable 

analyses for men and women were conducted separately.  

4.4. Results 

Of the 1,000 PLWH who completed the LISA questionnaire, 753 were included (26.3% 

women) in this study. Table 6 provides a comparison of men and women in regards to 

socio-demographic, psychosocial, and clinical- or treatment-related variables, with 

significant differences observed between the genders. Socio-demographically, women 

were more likely to: be younger (42 years of age versus 47 years of age; p<0.001), 

identify as Indigenous (45.7% versus 23.5%; p<0.001), have an incomplete high school 

education (55.8% versus 35.3%; p<0.001), lack stable housing (40.2% versus 30.4%; 

p=0.012), experience food insecurity (78.2% versus 61.3%; p<0.001), and have a history 

of IDU (78.2% versus 55.0%; p<0.001). In regards to psychosocial variables, women 

were similarly disadvantaged, with a higher proportion of women experiencing 

depressive symptoms (71.4% versus 52.0%; p<0.001), and higher median stigma scores 

overall (31 versus 27; p<0.001), and in each stigma subscale, including personalized 

(enacted) stigma (10 versus 8; p=0.002), disclosure related concerns (8 versus 6; 

p=0.006), negative self-image (internalized stigma) (7 versus 6; p<0.001), and public 

attitude related stigma (7 versus 6; p<0.001). Aside from a higher proportion being 

diagnosed with mental health disorders (76.9% versus 57.9%; p<0.001), women did not 

show significant differences from men in relation to the clinical variables examined. 
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Across the entire sample, and in each subgroup, women exhibited significantly 

lower adherence than men (Table 7 and Figure 7). The proportion of women within the 

entire study sample who attained optimal adherence in the year prior to answering the 

LISA questionnaire was 39.2%, compared to 63.2% among men (p<0.001). Women 

continued to exhibit lower adherence than men even when the threshold for optimal 

adherence was reduced to 85% (50.8% versus 74%, respectively; p<0.001). Across all 

subgroups, women showed approximately 20% lower adherence relative to men, with 

Indigenous women exhibiting the lowest levels of optimal adherence. 
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Table 6:  Comparison of socio-demographic, psychosocial, and clinical or 
treatment characteristics of men and women included in this study 
(n=753). 

 Women (n=199): n (%) 
or median (IQR) 

Men (n=554): n (%) 
 or median (IQR) 

p-value 

Age 42 (36 to 46) 47 (42 to 53) <0.001 
Indigenous ancestry 91 (45.7%) 130 (23.5%) <0.001 
Unstable housing 80 (40.2%) 168 (30.4%) 0.012 
Incomplete high school education 111 (55.8%) 195 (35.3%) <0.001 
History of incarceration 109 (55.3%) 283 (51.2%) 0.316 
Food insecurity 155 (78.2%) 339 (61.3%) <0.001 
History of IDU 154 (78.2%) 304 (55.0%) <0.001 
Current IDU 50 (25.4%) 121 (21.9%) 0.315 
Problem alcohol use 106 (54.1%) 277 (50.5%) 0.383 
History of mental health disorder 153 (76.9%) 320 (57.9%) <0.001 
Stigma score (full) 31 (25 to 36) 27 (22 to 33) <0.001 
Stigma score components    
Personalized 10 (6 to 12) 8 (6 to 12) 0.002 
Disclosure-related 8 (5 to 8) 6 (4 to 8) 0.006 
Negative self-image 7 (6 to 10) 6 (5 to 8) <0.001 
Public attitude-related 7 (5 to 8) 6 (4 to 8) <0.001 

High depressive symptoms (CES-D) 142 (71.4%) 287 (52.0%) <0.001 
Adherence efficacy expectation 92 (79 to 100) 96 (83 to 100) 0.380 
No use of medication support in the 
past 3 months 

96 (48.2%) 309 (55.9%) 0.064 

Year of therapy initiation   0.534 
<1996 10 (5.0%) 22 (4.0%)  
1996 to 1999 74 (37.2%) 235 (42.4%)  
2000 to 2004 64 (32.2%) 156 (28.2%)  
2005 to 2008 51 (25.6%) 141 (25.5%)  
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Table 7:  ART adherence during the 12-month period prior to completing the 
LISA questionnaire stratified by gender. 

 Women (n=199): n (%)  Men (n=554): n (%) p-value 
Optimal adherence (≥95% vs. <95%) 78 (39.2%) 352 (63.5%) <0.001 
Tiered adherence   <0.001 
≥95% 78 (39.2%) 352 (63.5%)  
85% to 95% 23 (11.6%) 58 (10.5%)  
<85% 98 (49.2%) 144 (26.0%)  

 

 

Figure 7: Comparison of the proportion of men and women attaining optimal 
adherence (≥95%) overall and by injection drug use status and 
Indigenous ancestry. 

Table 8 shows the comparison of socio-demographic, psychosocial, and clinical 

characteristics by ART adherence status specific to women. Relatively few variables 

were significantly associated with adherence. Optimally adherent women were 

significantly older than suboptimally adherent women (44 versus 40; p<0.001), and 

optimally adherent women were less likely to have an incomplete high school education 

Overall' PWID' No'hx'ID' Indigenous' Non6
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(43.6% versus 63.6%; p=0.005), experience food insecurity (67.9% versus 85.0%; 

p=0.004), or have a history of IDU (67.5% versus 85.0%; p=0.004). Of note, there was 

no significant difference between adherence level in relation to the overall stigma score 

or stigma scale components. 

Table 8:  Comparison of socio-demographic, psychosocial, and clinical 
variables by adherence status for women only (n=199). 

 ≥95% Adherence 
(n=78): n (%)  
or median (IQR) 

<95% Adherence 
(n=121): n (%)  
or median (IQR) 

p-value 

Age 44 (40 to 50) 40 (34 to 45) <0.001 
Indigenous ancestry 29 (37.2%) 62 (51.2%) 0.052 
Unstable housing 29 (37.2%) 51 (42.1%) 0.485 
Incomplete high school education 34 (43.6%) 77 (63.6%) 0.005 
History of incarceration 42 (54.5%) 67 (55.8%) 0.859 
Food insecurity 53 (67.9%) 102 (85.0%) 0.004 
History of IDU 52 (67.5%) 102 (85.0%) 0.004 
Current IDU 17 (22.1%) 33 (27.5%) 0.394 
Problem alcohol use 39 (50.6%) 67 (56.3%) 0.438 
History of mental health disorder 57 (73.1%) 96 (79.3%) 0.306 
Stigma score (full) 31 (26 to 35) 30 (25 to 36) 0.983 
Stigma score components    
Personalized 10 (6 to 12) 10 (6 to 12) 0.794 
Disclosure-related 8 (6 to 8) 8 (5 to 8) 0.950 
Negative self-image 7 (6 to 10) 7 (6 to 10) 0.792 
Public attitude-related 7 (5 to 8) 7 (5 to 8) 0.799 

Depressive symptoms 53 (67.9%) 89 (73.6%) 0.393 
Adherence efficacy expectation 96 (79 to 100) 92 (79 to 100) 0.124 
No use of medication support in the 
past 3 months 

38 (48.7%) 58 (47.9%) 0.914 

Year of therapy initiation   0.080 
<1996 2 (2.6%) 8 (6.6%)  
1996 to 1999 37 (47.4%) 37 (30.6%)  
2000 to 2004 23 (29.5%) 41 (33.9%)  
2005 to 2008 16 (20.5%) 35 (28.9%)  

Table 9 shows the socio-demographic, psychosocial, and clinical characteristics 

by ART adherence status specific to men. Unlike what was observed among women, 
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nearly every variable examined was found to be significantly different by ART adherence 

status. Similar to women, optimally adherent men were significantly older than 

suboptimally adherent men (49 versus 45; p<0.001) and less likely to have an 

incomplete high school education (28.2% versus 47.5%; p<0.001), experience food 

insecurity (54.1% versus 73.8%; p<0.001), or have a history of IDU (44.9% versus 

72.6%; p<0.001). In addition, men who were Indigenous (18.8% versus 31.7%; 

p<0.001), had unstable housing (24.7% versus 40.3; p<0.001), had a history of 

incarceration (42.6% versus 66.2%; p<0.001), currently inject drugs (15.9% versus 

32.3%; p<0.001), had an alcohol use problem (47.0 versus 56.5%; p=0.032), and had 

been diagnosed with a mental health disorder (53.6% versus 65.3%; p=0.007) were less 

likely to be optimally adherent. In regards to stigma, there was no significant difference 

between optimally and suboptimally adherent men in the composite stigma score; 

however, among the subscales, personalized or enacted stigma (8 versus 9; p=0.035) 

and negative self-image or internalized stigma (6 versus 6; p=0.008) were found to be 

lower among men who were optimally adherent. 

Multivariate logistic regression modelling of factors related to optimal adherence 

among women (Table 10) revealed increased age (per 1 year increase; odds ratio [OR]: 

1.083; 95% confidence interval [CI]: 1.04 to 1.28) and ART initiation between 1996 and 

1999 compared to 2004 to 2008 (OR: 2.467; 95% CI: 1.152 to 5.281) to be significant 

predictors of optimal ART adherence, while incomplete high school education (OR: 

0.424; 95% CI: 0.236 to 0.763), food insecurity (OR: 0.371; 95% CI: 0.186 to 0.741), and 

history of IDU (OR: 0.371; 95% CI: 0.186 to 0.741) were found to be negatively 

associated with optimal adherence. In adjusted analysis, only food insecurity remained 

significantly negatively associated with optimal ART adherence (adjusted odds ratio 

[AOR]: 0.364; 95% CI: 0.181 to 0.734). Negative self-image did not predict optimal 

adherence in either the unadjusted (OR: 0.995; 95% CI: 0.908 to 1.091) or adjusted 

odds models (AOR: 1.016; 95% CI: 0.924 to 1.117). 
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Table 9:  Comparison of socio-demographic, psychosocial, and clinical 
variables by adherence status for men only (n=554). 

 ≥95% Adherence 
(n=352): n (%)  

or median (IQR) 

<95% Adherence 
(n=202): n (%)  

or median (IQR) 

p-value 

Age 49 (44 to 55) 45 (40 to 50) <0.001 
Indigenous ancestry 66 (18.8%) 64 (31.7%) <0.001 
Unstable housing 87 (24.7%) 81 (40.3%) <0.001 
Incomplete high school education 99 (28.2%) 96 (47.5%) <0.001 
History of incarceration 150 (42.6%) 133 (66.2%) <0.001 
Food insecurity 190 (54.1%) 149 (73.8%) <0.001 
History of IDU 158 (44.9%) 146 (72.6%) <0.001 
Current IDU 56 (15.9%) 65 (32.3%) <0.001 
Problem alcohol use (CAGE Score) 164 (47.0%) 113 (56.5%) 0.032 
History of mental health disorder 188 (53.6%) 132 (65.3%) 0.007 
Stigma score (full) 27 (22 to 32) 27 (22 to 34) 0.174 
Stigma score components    
Personalized 8 (6 to 11) 9 (6 to 12) 0.035 
Disclosure-related 6 (5 to 8) 6 (4 to 8) 0.087 
Negative self-image 6 (4 to 8) 6 (6 to 9) 0.008 
Public attitude-related 6 (4 to 8) 6 (4 to 8) 0.556 

Depressive symptoms 171 (48.9%) 116 (57.4%) 0.052 
Adherence efficacy expectation 96 (88 to 100) 92 (83 to 100) 0.143 
No use of medication support in the 
past 3 months 

207 (58.8%) 102 (50.7%) 0.066 

Year of therapy initiation 171 116 0.226 
<1996 17 (4.8%) 5  (2.5%)  
1996 to 1999 140 (39.8%) 95 (47.0%)  
2000 to 2004 105 (29.8%) 51 (25.2%)  
2005 to 2008 90 (25.6%) 51 (25.2%)  
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Table 10:  Logistic regression analysis of factors related to optimal adherence 
among women, with negative self-image maintained as a potential 
confounding variable (n=199). 

 Unadjusted Odds Ratio 
(95% CI) 

p-value Adjusted Odds Ratio 
(95% CI) 

p-value 

Age (per 1 year increase) 1.083 (1.04 to 1.128) <0.001   
Indigenous ancestry 0.574 (0.32 to 1.031) 0.063   
Incomplete high school 
education 

0.424 (0.236 to 0.763) 0.004   

Food insecurity 0.371 (0.186 to 0.741) 0.005 0.364 (0.181 to 0.734) 0.005 
History of IDU 0.371 (0.186 to 0.741) 0.005   
Negative self-image (per unit 
increase) 

0.995 (0.908 to 1.091) 0.921 1.016 (0.924 to 1.117) 0.747 

Year of therapy initiation  0.049   
<1996 vs. 2004 to 2008 0.583 (0.111 to 3.078) 0.525   
1996 to 1999 vs. 2004 to 
2008 

2.467 (1.152 to 5.281) 0.020   

2000 to 2003 vs. 2004 to 
2008 

1.309 (0.593 to 2.889) 0.505   

As in the bivariate analysis, a larger number of variables proved significantly 

associated with adherence among men than what was seen among women (Table 11). 

Every variable kept in the unadjusted regression analysis, less disclosure-related stigma, 

presence of depressive symptoms, and use of medication support, was found to be 

significantly associated with ART adherence. Of note, both personalized, or enacted 

stigma, (HR: 0.944; 95% CI: 0.896 to 0.995) and negative self-image, or internalized 

stigma, (HR: 0.922; 95% CI: 0.869 to 0.979) were shown to have a significant negative 

impact on adherence. In the adjusted analysis, age (per year increase; AOR: 1.048; 95% 

CI: 1.022 to 1.075) and history of IDU (AOR: 0.439; 95% CI: 0.282 to 0.685) were the 

only variables that maintained significant association with optimal ART adherence. 
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Table 11:  Logistic regression analysis of factors related to optimal adherence 
among men, with negative self-image maintained as a potential 
confounding variable (n=554). 

 Unadjusted Odds Ratio 
(95% CI) 

p-value Adjusted Odds Ratio 
(95% CI) 

p-value 

Age (per 1 year increase) 1.062 (1.037 to 1.087) <0.001 1.048 (1.022 to 1.075) <0.001 
Indigenous ancestry 0.500 (0.334 to 0.750) 0.001   
Unstable housing 0.488 (0.335 to 0.710 <0.001 0.819 (0.533 to 1.259) 0.363 
Incomplete high school 
education 

0.447 (0.310 to 0.645) <0.001 0.700 (0.463 to 1.058) 0.091 

History of incarceration 0.382 (0.265 to 0.552) <0.001   
Food insecurity 0.418 (0.284 to 0.614) <0.001 0.724 (0.468 to 1.12) 0.147 
History of IDU 0.312 (0.213 to 0.456) <0.001 0.439 (0.282 to 0.685) <0.001 
Problem alcohol use (CAGE 
Score) 

0.688 (0.483 to 0.980) 0.038 1.106 (0.740 to 1.655) 0.623 

History of mental health 
disorder 

0.622 (0.433 to 0.894) 0.010 0.767 (0.515 to 1.141) 0.190 

Personalized (per unit 
increase) 

0.944 (0.896 to 0.995) 0.030 0.983 (0.925 to 1.045) 0.588 

Disclosure-related (per unit 
increase) 

1.071 (0.988 to 1.160) 0.094   

Internalized stigma (per unit 
increase) 

0.922 (0.869 to 0.979) 0.008 0.983 (0.916 to 1.054) 0.625 

Depressive symptoms (high 
vs. low) 

0.730 (0.513 to 1.040) 0.081   

No use of medication 
support in the past 3 months 

1.358 (0.953 to 1.934) 0.090   

 

4.5. Discussion 

Significant differences were observed between men and women in this study, both in the 

proportion attaining optimal adherence and in relation to population characteristics. With 

a conservative cut-off of ≥95%, only 39.2% of women in this study attained optimal 

adherence in the year prior to answering the questionnaire, in comparison to 63.5% of 

men. Relaxing the definition of optimal adherence (≥85) did not reduce the disparity 

observed between women and men (51.8% versus 74.0%). Women’s vulnerability to 
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suboptimal adherence was not unexpected and the levels of optimal adherence were 

similar to that observed in the literature for pharmacy refill compliance (Puskas et al., 

2011; Tapp et al., 2011), and it coincides with the degree of socioeconomic inequity 

experienced by women living with HIV in BC. Women were found to experience 

significantly greater disadvantage relative to men in regards to nearly every variable that 

was examined in this study (Table 6). While the majority of these variables, ranging from 

unstable housing to a history of IDU, did not show an association with adherence among 

women, other research has shown such linkages (Beer & Skarbinski, 2014; Gaston, 

2013; Kalichman & Grebler, 2010; Kalichman et al., 2008; Knowlton et al., 2010; Lima et 

al., 2006; Milloy, Kerr, et al., 2012; Milloy, Marshall, Montaner, & et al., 2012; Palepu et 

al., 2011).  

Psychosocially, a significantly higher proportion of women were more vulnerable 

than their male counterparts in nearly all variables examined, including experiencing 

depressive symptoms, having a mental health diagnosis, and higher stigma, overall and 

within each of the subscales. No association between these adverse psychosocial 

conditions and adherence was detected in this analysis, which is in contrast with 

previous studies (Blashill et al., 2015; Earnshaw et al., 2013; Katz et al., 2013; Sweeney 

& Vanable, 2015; Uthman et al., 2014). While comparisons between studies can be 

difficult, as there is no gold standard to measure stigma, and many studies provide 

aggregated stigma subscales and data by gender, this does not explain the discrepancy 

between this study and previous findings. Women as a group face greater social 

adversity and resultant stigma than men, and while these disadvantages have been 

shown to affect adherence, since it is experienced across women as a whole, 

statistically, their impact is less likely to be seen.  

Our examination of psychosocial variables, and internalized stigma in particular, 

in relation to optimal adherence among women did not reveal the significant associations 

that we expected. While the population of women in this study is significantly more 

disadvantaged than the population of men, the variables that showed this disadvantage 

were not reflected in our analysis of factors associated with optimal adherence. Several 

variables were shown to be significantly associated with optimal adherence in the 

bivariate analysis, including experiences of food insecurity and IDU, yet in the adjusted 

multivariate regression analysis food insecurity was the only variable found to maintain 
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its association with suboptimal adherence among women. It is noteworthy that the 

composite stigma score and the subscales were not significantly different between the 

optimally and suboptimally adherent women, with several subscales, including 

disclosure-related concerns, being nearly identical between the optimally and 

suboptimally adherent women. Men, who were found to be significantly less 

disadvantaged than women, exhibited no relationship between stigma subscales and 

adherence once the analysis had been adjusted for age and history of IDU.  

PLWH, both men and women, experience high levels of inequity and barriers to 

care, particularly in relation to food security and stable housing (Anema et al., 2014; 

Milloy, Marshall, Montaner, & Wood, 2012; Parashar et al., 2011; Pellowski et al., 2013). 

These are issues that must be addressed if we are going to reach the 90-90-90 

estimates, prevent loss along the Cascade of Care (Aidala et al., 2015), avoid 

unnecessary acute care and emergency room visits (Parashar et al., 2014; Weiser et al., 

2013), improve mental health related outcomes and overall sense of wellbeing (Choi et 

al., 2015; Kang et al., 2015), and healthcare-related efficacy (Surratt, O'Grady, Levi-

Minzi, & Kurtz, 2015). These issues may hold particular importance for women relative to 

men due to the multiple roles that women have and increased levels of poverty (Ivers & 

Cullen, 2011). 

The failure to find variables significantly associated with optimal ART adherence 

among women, besides food security, may indicate that women living with HIV and 

accessing ART within this cohort, and perhaps throughout BC, experience greater 

disadvantages than men, and these disadvantages may be felt uniformly by women 

living with HIV in the province. As such, we may not be able to easily identify individual 

factors associated with suboptimally adherent women, and it may be best to examine the 

intersections and interactions of variables and how they affect women’s ART adherence. 

It would also be beneficial to undertake a qualitative study examining how socio-

demographic and psychosocial factors impact adherence. The higher stigma scores, 

depression, and mental health diagnoses among women in this study have been 

previously noted to negatively impact adherence (Earnshaw et al., 2013; Katz et al., 

2013; Sweeney & Vanable, 2015) and may still have an affect on adherence despite the 

findings of this study. Psychosocial differences between men and women have been 

noted in previous studies of adherence by gender (Knowlton et al., 2011a, 2011b; 
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Ubbiali et al., 2008), with suboptimally adherent women requiring greater affirmation 

from their doctors than optimally adherent women, whereas suboptimally adherent men 

cared very little for the regard of their doctor (Ubbiali et al., 2008), and women in 

relationships exhibiting lower adherence than men in relationships (Knowlton et al., 

2011a, 2011b). It is also very likely that women experience a greater level of competing 

life demands that need to be accommodated (Hodgson et al., 2014; Holstad et al., 2015; 

Ngarina et al., 2013; Webel et al., 2013), and ART adherence may sometimes become 

less of a priority than other more salient and urgent needs such as those of children, 

partners, addictions, and meeting one’s basic needs of food and shelter. 

It may be that psychosocial factors aside from stigma can explain the variation in 

ART adherence among women. Internal motivation has been recently noted as a factor 

significantly associated with optimal adherence among African-American women 

(Holstad et al., 2015). In addition, other psychosocial scales which were not included in 

the LISA questionnaire and, hence, unavailable for this study, may be better indicators of 

adherence-related behaviour. These psychosocial factors may include overall self-

efficacy, as opposed to medication-taking self-efficacy, internal motivation, social 

support, and health literacy (Brown et al., 2013; Chen et al., 2013; Holstad et al., 2015; 

Langebeek et al., 2014). 

This study has several limitations. As mentioned previously, the psychosocial 

scales available in the LISA questionnaire may not have been the most appropriate tool 

to use, particularly the medication-taking self-efficacy scale. While the short form of the 

stigma scale (Wright, Naar-King, Lam, Templin, et al., 2007) has been validated using 

adolescents and young adults, the medication-taking self-efficacy scale has only been 

validated specifically among a population of individuals who use drugs (Kerr et al., 2004) 

and has not been validated for the general population of PLWH in BC. While the 

questions are similar to the more widely used HIV Adherence Self-Efficacy Scale (HIV-

ASES) (Johnson et al., 2007), the HIV-ASES is a 12-question instrument that offers a 

wider range of responses (10-point scale) and covers issues that are not discussed in 

the medication self-efficacy scale used in this study, such as managing feelings of 

discouragement, the opinions of others, that attending appointments are a hassle, and 

the ability to perceive benefits from treatment even when one is not experiencing health 

improvements. The greater diversity of questions in the HIV-ASES address two 
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subscales, the integration of treatment into everyday life and perseverance with 

treatment despite HIV-related adversity. The HIV-ASES instrument also instructs 

respondents to consider one’s “treatment” and “treatment plan” to include aspects of 

self-care in addition to medication (Johnson et al., 2007). The high medication-taking 

self-efficacy observed in this study could be due to its focus on one’s ability to complete 

specific tasks without the addition of more nuanced considerations, as well as the 

simplified 5-item scale. Furthermore, medication-taking self-efficacy may be best 

replaced by a more general self-efficacy scale to reflect the individual’s manner of 

handling everyday life (Kalichman et al., 2005). While the non-significance of self-

efficacy in this study may truly indicate that it has little to do with one’s ability to adhere 

to ART, this goes against the findings of previous studies (Katz et al., 2013; Kerr et al., 

2004; Langebeek et al., 2014). Data from the stigma scale and subscale (Wright, Naar-

King, Lam, & et al., 2007) cannot be readily compared to other studies to determine the 

relative degree of stigma experience by men and women due to the shift to a 5-item 

Likert scale, rather than the 4-item Likert scale used in the original Berger stigma scale 

(Barbara E Berger, Carol Estwing Ferrans, & Felissa R Lashley, 2001), the most 

commonly used HIV-related stigma scale (Katz et al., 2013). Another limitation that 

should be noted is that LISA cannot be considered a sample that is representative of 

PLWH living in BC due to oversampling of women, Indigenous individuals, and 

individuals who inject drugs (Duncan et al., 2013). This sampling may have created an 

artificially disadvantaged sample of women and an artificial divide among men as well. 

For example, a large proportion of men may have more advantageous socio-

demographic characteristics, with MSM as their main risk factor for acquiring HIV as 

opposed to injection drug use. Conducting the bivariate and multivariate analyses 

stratified by IDU or Indigenous ancestry for men may yield different, and more specific, 

results for variables associated with suboptimal adherence.  

To our knowledge, this is the first study to compare factors associated with men 

and women’s ART adherence, with a focus on stigma subscales, in a North American 

context where ART is available at no charge. Women in this context are more likely to 

have suboptimal adherence relative to men; however, the factors associated with 

women’s adherence are still unclear. The study shows that women disproportionately 

experience significantly greater vulnerability to suboptimal adherence than men in 
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regards to the socio-demographic and psychosocial variables that we examined, yet only 

food insecurity showed a significant relationship to adherence in adjusted multivariate 

modelling. Future work should continue to explore these variables and their relationship 

with ART adherence with larger cohorts of women and validated scales. Further stigma 

subscale exploration is also warranted as negative self-image (internalized stigma) and 

personalized (enacted) stigma were found to be negatively associated with adherence 

among men in the unadjusted analysis. Most importantly, however, if we aim to increase 

adherence among all PLWH and meet the aims of Treatment as Prevention and 90-90-

90, it is necessary to address the degree of inequity faced by PLWH, with a priority given 

to the basic needs and poverty alleviation. 
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Chapter 5.  
 
Structural Equation Modelling of Stigma 
Mechanisms, Depression, and Self-Efficacy on 
Antiretroviral Therapy Adherence by Gender in 
British Columbia, Canada 

5.1. Synopsis 

Stigma is a barrier to antiretroviral therapy (ART) adherence among people living with 

HIV (PLWH) (Katz et al., 2013; Sweeney & Vanable, 2015), yet little is known of the 

impact of stigma mechanisms, or the individual stigma subscales, on adherence 

(Earnshaw et al., 2013; Sweeney & Vanable, 2015). Similarly, gender has been 

observed to affect both psychosocial outcomes and ART adherence among PLWH 

(Puskas et al., 2011; Relf, Williams, & Barroso, 2015; Tapp et al., 2011). The aim of this 

study is to examine the pathway by which psychosocial variables, with a focus on 

internalized stigma, affect ART adherence and how these pathways vary by gender. 

Using the Longitudinal Investigation into Supportive and Ancillary services (LISA) study, 

the role of stigma mechanisms, negative self-image or internalized stigma, disclosure 

worries, personalized stigma, and public attitudes are examined, in addition to 

medication taking self-efficacy expectation and depression. Structural equation 

modelling was used to examine the role of these variables on ART adherence, with 

stratification by gender. The study included 763 individuals, of which 202 (26.5%) were 

women. Women experienced a greater degree of adversity than men in regards to nearly 

all socio-demographic variables assessed. Similarly, women experienced poorer 

psychosocial characteristics than men, including higher depression (14 versus 10; 

p<0.001), higher overall stigma scores (52.5 versus 42.5; p<0.001), and higher stigma 

subscale scores (personalized stigma: 10 versus 8, p=0.001; disclosure-related stigma: 

8 versus 6, p=0.002; negative self-image: 7 versus 6, p<0.001; and public attitude-
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related stigma: 7 versus 6, p<0.001). There was no gender difference noted for ART 

adherence efficacy expectation (91.7 versus 95.8; p=0.361). Women had significantly 

lower median ART adherence than men in the one-year period prior to completing the 

LISA questionnaire (84.5 versus 100.0; p<0.001). Structural equation modelling showed 

gender differences in the paths through which the psychosocial variables affect 

adherence. Among women, disclosure worries had a small negative direct effect on 

adherence (standardized regression weight [r]: -0.192; p=0.015), whereas negative self-

image and personalized stigma had medium direct effects on depression (r: 0.321; 

p<0.001 and 0.299; p<0.001, respectively). Stigma mechanisms did not affect adherence 

directly in the sample of men; however, depression had a small negative direct effect on 

ART adherence (r: -0.128; p=0.002). While disclosure worries and depression had 

modest yet significant impacts on ART adherence among women and men respectively, 

they explained very little variation observed in women and men’s adherence, 

respectively.  

5.2. Introduction 

With highly effective antiretroviral therapy (ART) and more governments adopting the 

aims of 90-90-90, eliminating loss along the Cascade of HIV Care takes on a new 

importance (Hull & Montaner, 2013). While strategies to minimize loss and increase 

health and wellbeing of people living with HIV (PLWH) will vary by geopolitical and 

sociocultural context, gender differences have emerged, with women often showing 

more pronounced loss along the Cascade in high human development index countries 

(Cescon et al., 2013; Horberg et al., 2015; Meyer et al., 2014; Rosin et al., 2015). 

Women living with HIV (WLWH) are: less likely to have their health needs adequately 

met (Carter, Min, et al., 2014); more likely to take unscheduled ART interruptions (Moore 

et al., 2010; Samji et al., 2015); more likely to be diagnosed with high depression and 

poor mental health related outcomes (Anagnostopoulos et al., 2015; Saadat, Behboodi, 

& Saadat, 2015; Sun, Wu, Qu, Lu, & Wang, 2014); at a greater risk of death (S. 

Patterson, A. Cescon, H. Samji, K. Chan, et al., 2015; Trepka et al., 2015); and are more 

likely to be suboptimally adherent to ART (Beer & Skarbinski, 2014; Puskas et al., 2011; 

Tapp et al., 2011). Although these disparities exist, little is known as to why they exist 

and the factors that contribute to their existence.  
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While it is certain that gender differences exist in ART adherence behaviour 

(Beer & Skarbinski, 2014; Puskas et al., 2011; Tapp et al., 2011), there is a scarcity of 

data regarding the variables that differentially affect men and women in this regard. In 

the North American context, abject poverty undoubtedly has a role in one’s ability to 

maintain ART adherence (Ivers & Cullen, 2011; Pellowski et al., 2013), with a greater 

proportion of women experiencing characteristics and intersections of marginalization; 

however, disparities in adherence remain when analysis is stratified by known factors 

relating to adherence, such as injection drug use (IDU) and Indigenous ancestry 

(Puskas, Salters, Zhang, Kaida, et al., 2015; Tapp et al., 2011). Psychosocial factors 

associated with gender differences in adherence, including a need for affirmation from 

doctors, self-efficacy, internal motivation, personal relationships, and depression, have 

been observed in several studies (Holstad et al., 2015; Knowlton et al., 2011a, 2011b; 

Tyer-Viola et al., 2014; Ubbiali et al., 2008). Likewise, in studies without stratification by 

gender, stigma has been noted to affect adherence (Katz et al., 2013; Levi-Minzi & 

Surratt, 2014), and different components of composite stigma scores have been noted to 

impact different aspects of HIV care behaviour (Earnshaw et al., 2013). Psychosocial 

variables, and particularly internalized stigma, may have a greater ART adherence 

variance than previously noted, in analyses that are stratified by gender and in which 

subscales of composite scores are used. 

Internalized stigma has been largely overlooked due to relatively poor 

explanatory effects in studies where genders are combined in analyses (Diiorio et al., 

2009; Kalichman & Grebler, 2010; Kalichman et al., 2008; Li et al., 2010). In addition, 

internalized stigma is seldom examined as a separate unit, but more often maintained as 

a component of the original composite scale (Cardarelli et al., 2008; Martinez et al., 

2012; Puskas et al., 2011; Tyer-Viola et al., 2014; Tzemis et al., 2013). The aim of this 

study is to examine the role of several psychosocial variables known to be associated 

with suboptimal ART adherence, while stratifying analysis by gender and using the 

internalized stigma subscale, as opposed to the larger composite stigma score. This 

analysis uses structural equation modelling (SEM) to assess the relationships and paths 

between latent psychosocial variables and optimal adherence. As previous studies have 

aggregated genders and stigma subscales, this study offers a unique insight into the 
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effect of psychosocial variables among women and men, and its results can be used to 

tailor gender-specific interventions that reduce respective barriers to adherence. 

5.3. Methods 

5.3.1. Study Population 

This study uses data collected through the Longitudinal Investigations into Supportive 

and Ancillary health services (LISA) cross-sectional study, confidentially linked with 

longitudinal ART adherence data collected by the BC Centre for Excellence in HIV/AIDS 

Drug Treatment Plan (DTP). The LISA cohort has been previously described in greater 

depth (Duncan et al., 2013). In brief, 1,000 PLWH were recruited between July 2007 and 

January 2010 through physicians, pharmacies, service organizations, and word of 

mouth. PLWH were eligible if they were 19 years of age or older, living in BC, and had 

ever accessed ART (Duncan et al., 2013). Women, people who inject drugs (PWID), and 

Indigenous individuals were oversampled to power subanalyses. The BC DTP offers 

ART to PLWH free of charge and follows the therapeutic guidelines presented by the BC 

Centre for Excellence in HIV/AIDS and the International Antiviral Society (Gunthard et 

al., 2014).  

In this study, individuals who had completed the LISA questionnaire and who had 

one year of adherence data collected in the year prior to completion of the questionnaire 

were included in the analyses. Further, individuals were excluded if they identified as 

transgender or pregnant in the six months prior to completion of the questionnaire, as 

transgender individuals may have unique barriers to adherence relative to men and 

women, and women have been shown to have high ART adherence during pregnancy. 

Exclusion due to missing data only occurred in the case of missing adherence 

information. 

5.3.2. Outcome and Explanatory Variables 

The primary outcome of interest was ART adherence over the 12 months prior to 

completion of the questionnaire as a continuous variable. Pharmacy refill compliance 
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was used to assess adherence, providing the proportion of the year for which the 

individual had their ART prescription filled. Specifically, the number of days from filling 

the prescription to when the prescription will run out is divided by the actual number of 

days between the fillings of the prescription. While pharmacy refill compliance cannot 

provide information as to when or if the medication was actually taken by the individual, 

the method has been previously validated as a reliable measure of adherence and it has 

shown strong correlation with viral load counts (Grossberg et al., 2004). 

Rather than using a full composite stigma scale, the specific stigma subscales 

were used, as each subscale is informed by a unique construct. The Berger Stigma 

Scale (B. E. Berger et al., 2001) was used in its short form (Wright, Naar-King, Lam, 

Templin, et al., 2007) due to concerns of instrument burden on respondents. The short 

form stigma scale has been previously validated with a sample of youth in a North 

American setting (Wright, Naar-King, Lam, Templin, et al., 2007). For this study, the 

Berger subscale was separated into its four subscale components: negative self-image, 

personalized stigma, disclosure concerns, and public attitude (Table 12), with each 

subscale being considered a latent variable. The negative self-image subscale was the 

primary explanatory variable of interest. Respondents answered the subscale items 

using a Likert scale with Strongly Agree, Agree, Neutral, Disagree, and Strongly 

Disagree. Strongly Agree was given a score of 5, while Strongly Disagree was given a 

score of 1, with higher subscale scores, and composite stigma scores, indicating higher 

stigma. None of the stigma subscales contained any indicators that required reverse 

scoring. 

Adherence self-efficacy expectation was considered a latent variable with seven 

indicators within the modelling (Table 12). Respondents marked along a scale their 

ability to accomplish each task, with the lowest efficacy defined as “Can’t/couldn’t do at 

all” and coded as 1, the midpoint defined as “Moderately certain can/could do it” and 

coded as 3, and highest self-efficacy defined as “Certain can/could do it” and coded as 

5. As noted, higher scores indicate higher adherence self-efficacy. This scale was 

developed and validated using a cohort of PLWH who use drugs in the Vancouver region 

(Kerr et al., 2004) and has yet to be validated with another population. None of the 

indicators required reverse scoring. 
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Table 12:  Latent variables used in the model, including Berger HIV Stigma 
Scale, short form, subscales and measured items (B. E. Berger et al., 
2001; Wright, Naar-King, Lam, Templin, et al., 2007) and adherence 
self-efficacy expectation (Kerr et al., 2004). Variable names used in 
the SEM are included in brackets. 

Latent Variables Indicators (Variable Name) 
Negative Self-Image  (Possible Range: 3 – 15) 
• Having HIV makes me feel I’m a bad person (Bad Person) 
• I feel I’m not as good as others because I have HIV (Not as Good) 
• Having HIV makes me feel unclean (Feel Unclean) 

Personalized Stigma (Possible Range: 3 – 15) 
• Have lost friends by telling them I have HIV (Lost Friends) 
• Hurt by how people reacted to learning I have HIV (Reactions Hurt) 
• Stopped socializing with some due to their reactions (Stop Social) 

Disclosure Worries (Possible Range: 2 – 10) 
• I worry people who know I have HIV will tell others (People Tell) 
• I am very careful whom I tell that I have HIV (Careful) 

Public Attitudes (Possible Range: 2 – 10) 
• Most people think a person with HIV is disgusting (Disgust) 
• Most with HIV are rejected when others learn (Rejected) 

Adherence Self-Efficacy Expectation (Possible Range: 0 – 100) 
• Remember to take your HIV medications at the right times (On Time) 
• Remember how many HIV pills/medications you have to take (How Many) 
• Obtain the food you are supposed to eat with your HIV medications (Obtain Food) 
• Remember to pick up your prescription refills (P/U Refills) 
• Arrange your daily activities in order to take your HIV medications as directed (As Direct) 
• Take your medications without anyone helping you follow the instructions or remember when to 

take them (No Help) 
• Manage the side effects that come with taking your HIV medication (Man Side Effects) 

The final variable used within the structural equation models was depression, 

based on the CES-D 10-item depression scale (Radloff, 1977). While this variable is 

derived from 10 items, in this study it is treated as a measured variable, as opposed to a 

latent variable. The CES-D depression scale has been previously validated as a 

measure of depression (Zhang et al., 2012). 

Additional variables are reported for the purpose of describing the socio-

demographic and psychosocial characteristics of our study sample. These variables 

include age (in one year increments), ethnicity (Indigenous versus other), housing 
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stability, food security, IDU (current and history of), and years since HIV diagnosis 

(continuous variable, in one year increments). Stable housing was defined as owning or 

renting a home or apartment, while unstable housing was considered to be anything 

other than a home or apartment, including living in a hotel, recovery house, shelter, 

supportive transition or second stage housing, or on the street (Duncan et al., 2013). 

Food security was defined as having enough money to purchase nutritious foods and not 

worrying about being able to afford meals, and not going hungry due to an inability to 

purchase foods (Duncan et al., 2013; Kendall et al., 1995; Radimer et al., 1990). IDU 

was considered current if the individual had used within the three months previous to 

completing the questionnaire. Individuals were not excluded from this study if they were 

missing any of the explanatory variables. Estimates of missing values were imputed 

using maximum likelihood estimates. 

5.3.3. Statistical Analyses 

Descriptive statistics and bivariate analyses were conducted to compare differences 

observed between men and women in the sample. Chi-square test was used to assess 

associations between adherence and categorical variables while Mann-Whitney U tests 

for two samples was used to assess continuous variables. 

To assess the role psychosocial variables play in ART adherence hybrid 

structural equation models were created, including both a measurement model of latent 

variables or confirmatory factor analysis (CFA) (Figure A1) and structural or path model 

(Figure A2). In regards to the latent variables, we included the Berger stigma subscales, 

with the indicators derived from the short form (B. E. Berger et al., 2001; Wright, Naar-

King, Lam, Templin, et al., 2007) and adherence efficacy expectation or self-efficacy 

(Kerr et al., 2004). While self-efficacy was initially a latent variable in this analysis, the 

indicators were eventually parcelled and treated as a single measured variable. 

Depression and ART adherence during the year prior to completion of the LISA 

questionnaire were also included as measured continuous variables (Figure A2), rather 

than dichotomized as high versus low depression symptoms and optimal (≥95%) versus 

suboptimal adherence in order to avoid loss of information (Streiner, 2002).  
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Each endogenous variable was given a disturbance term, which represents any 

cause unspecified in the model, and each exogenous variable was provided with an 

error term. Covariances were drawn between the latent variables, while paths described 

the relationship between the latent subscale variables and the measured variables. One 

indicator per latent variable was fixed to a factor loading of 1 to provide a reference 

variable, and we assumed that indicators loaded on only one latent variable. All error 

paths were set to 1. 

The CFA model was assessed first, and then combined with the path model. 

Very simply, the steps in model the development and testing are as follows: Step 1) 

testing of deleted paths; Step 2) testing of specified paths; and Step 3) further trimming 

the model, if necessary. When assessing the CFA model and each of the steps, if the 

unstandardized regression weights of a path between variables are non-significant, the 

paths are trimmed or removed and the model is reassessed. In the CFA model, we are 

assessing whether the indicators are actually described by the latent variable. In step 

one, the test of deleted paths, a fully identified model was examined and non-significant 

paths that are not hypothesized paths in the conceptual model were trimmed. Step 2, the 

test of specified paths, the model was rerun and any new non-significant paths, including 

paths that are specified in the hypothetical conceptual model were removed. In Step 3 

the model was again rerun, and any additional paths that were non-significant were 

removed, and the model fit was assessed. Step 3 is repeated until all remaining paths 

are significant. Comparisons of chi-square and fit indices, including the root square error 

of approximation (RMSEA) and comparative fit index (CFI) were then assessed to 

determine the best model for the data. 

Kline (2011) suggests a minimum sample size of five individuals per indicator, 

and a more conservative approach suggests ten per indicator (McCoach, 2015). Both 

men’s and women’s structural equation models met sufficient sample sizes at the 

conservative level. Tests of bivariate correlation between indicators were not conducted 

as the subscale indicators have previously shown correlation and construct validity (B. E. 

Berger et al., 2001; Wright, Naar-King, Lam, Templin, et al., 2007).  
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IBM SPSS Statistics Version 22 was used for the bivariate statistical analyses, 

and IBM SPSS Amos 23 was used to generate the SEM. All analyses used maximum 

likelihood solutions. 

5.4. Results 

5.4.1. Sample Characteristics 

The study sample consisted of 763 individuals, of which 202 (26.5%) were women. 

Table 13 shows the distribution of characteristics within this sample. Significant 

differences emerged between men and women, with a higher proportion of women 

having greater experiences of adversity than men, including a greater proportion of 

women identifying as Indigenous (43.6% versus 20.0%; p<0.001), having a history of 

injection drug use (78.0% versus 55.2%, p<0.001), experiencing unstable housing 

(37.6% versus 28.7%; p=0.020) and food insecurity (77.6% versus 61.3%; p<0.001). 

Similarly, women were more likely to experience higher detrimental psychosocial 

attributes relative to men, with significantly higher depression (14 versus 10; p<0.001) 

and higher stigma scale scores (52.5 versus 42.5; p<0.001). When the stigma subscales 

were examined, women displayed higher stigma for each construct (personalized 

stigma: 10 versus 8, p=0.001; disclosure-related stigma: 8 versus 6, p=0.002; negative 

self-image: 7 versus 6, p<0.001; and public attitude-related stigma: 7 versus 6, p<0.001). 

There was no gender difference noted for ART adherence efficacy expectation (91.7 

versus 95.8; p=0.361). Women had significantly lower median ART adherence than men 

(84.5 versus 100.0; p<0.001), meaning that half of the women in this study were 

compliant to pharmacy refill schedules for less than 84.5% of the 1-year period prior to 

completion of the questionnaire, whereas more than half of the men in this study were 

compliant to the refill schedule, or 100% adherent, for the entire year. 
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Table 13: Socio-demographic and psychosocial characteristics of the study 
sample, stratified by gender (n=763). 

 Women (n=202): n (%) 
or median (IQR) 

Men (n=561): n (%) or 
median (IQR) 

p-value 

Age 42.0 (35.8 to 46.0) 47.0 (42.0 to 53.0) <0.001 
Indigenous ancestry 88 (43.6%) 112 (20.0%) <0.001 
Unstable housing 76 (37.6%) 161 (28.7%) 0.020 
Years since diagnosis 10 (7 to 13) 11 (7 to 15) 0.101 
Food insecurity 156 (77.6%) 343 (61.3%) <0.001 
History of injection drug use 156 (78.0%) 309 (55.2%) <0.001 
Current injection drug use 51 (25.5%) 123 (22.0%) 0.307 
CES-D Score 14 (8 to 19) 10 (5 to 15) <0.001 
Stigma score (full) 52.5 (37.5 to 65) 42.5 (30 to 57.5) <0.001 
Stigma score components    

Personalized 10 (6 to 12) 8 (6 to 12) 0.001 
Disclosure-related 8 (5 to 8) 6 (4 to 8) 0.002 
Negative self-image 7 (6 to 10) 6 (5 to 8) <0.001 
Public attitude-related 7 (5 to 8) 6 (4 to 8) <0.001 

High depressive symptoms 144 (71.3%) 291 (52.1%) <0.001 
Adherence efficacy expectation 91.7 (79.2 to 100.0) 95.8 (83.3 to 100.0) 0.361 
ART Adherence (1 year prior to 
interview) 

84.5 (45.0 to 100.0) 100.0 (83.0 to 100.0) <0.001 

5.4.2. Hybrid SEM Adherence Models 

Model 1: Women 

The indicator variables in the CFA model for women (n=202) showed significant 

relationships with their respective latent constructs (Table A1), correlations between 

latent constructs were logical (Table A2), and the indicators were relatively well 

explained by their respective latent constructs (Table A3). Self-Efficacy Expectation was 

changed from a latent construct to a continuous variable, as non-significant covariances 

emerged between Self-Efficacy and the other latent variables and the relatively low 

explanatory effect of the latent construct on the indicators (Tables A2 and A3). 

A unique pattern emerged in the women-only hybrid SEM, with Disclosure worry 

being the only construct to affect ART adherence directly (Table 14; Figure 8). For every 
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1 standard deviation unit increase in Disclosure Worry, women exhibit a 0.192 decrease 

in adherence after controlling for other variables within the model (p=0.015). Very little of 

the observed variance in adherence is explained by the model (r2=0.037; Table 15). Also 

within this model, Negative Self-Image and Personalized Stigma are shown to have a 

medium effect on Depression (standardized regression weight [r]: 0.299; p<0.001 and 

0.321; p<0.001, respectively), which, in turn, affects Adherence Self-Efficacy 

Expectation. Negative Self-Image also has a direct medium effect on Self-Efficacy (r: -

0.221; p=0.006) (Table 14). 

Despite the explanatory effect on adherence, the model was found to have a 

good fit (Table A4), with a non-significant Chi-square (Chi-square=67.986; p=0.151). 

Likewise, model fit tests indicate a good fit (CFI=0.989; RMSEA=0.031; 

PCLOSE=0.884). 

Table 14: Regression weights in the final model for women (n=202). 
Regression weights for indicator variables and their respective 
latent constructs are not shown. 

 Standardized 
Regression Wt. 

Unstandardized 
Regression Wt. 

SE CR p-value 

CES-D ! Personalized Stigma 0.299 1.797 0.418 4.300 <0.001 
CES-D ! Negative Self-Image 0.321 2.411 0.541 4.457 <0.001 
Adherence ! Disclosure Worry -0.192 -5.786 2.389 -2.422 0.015 
Self-Efficacy ! Negative Self-Image -0.221 -3.691 1.349 -2.735 0.006 
Self-Efficacy ! CES-D -0.224 -0.499 0.167 -2.984 0.003 

 

Table 15: Squared multiple correlations in the final hybrid model of the 
relationship between psychosocial variables and ART adherence for 
women (n=202). 

Variable Squared Multiple Correlation 
CES-D 0.248 
Self-Efficacy Expectation 0.139 
Adherence 0.037 
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Figure 8:  Final SEM hybrid model of women’s adherence, with Disclosure 

Worry as the only variable showing a relationship with ART 
adherence (Adherence: r2=0.037; n=202). 
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Model 2: Men 

As with the women’s adherence model, the indicator variables were significantly 

associated with their latent constructs (Table A5), the latent constructs showed logical 

correlations with each other without overlapping too closely (Table A6). The Disclosure 

Worry was observed to be a Heywood Case to the model and was handled by changing 

Disclosure worry to a continuous measured variable based on the People Tell indicator. 

People Tell was better explained by the Disclosure Worry construct, though over 

explained by the CFA model (Table A7). Similar to the women’s model, indicators for 

adherence Self-Efficacy Expectation were not very strongly explained by the latent 

construct, so we treated it as a continuous measured variable in the following models. 

The men’s adherence hybrid model differed from the women’s model, with 

depression observed as the only variable directly affecting ART adherence (r: -0.128; 

p=0.002). Personalized stigma and Negative Self-Image indirectly affect adherence by 

way of depression. Depression had a medium effect on Adherence Self-Efficacy 

Expectation (r: -0.408; p<0.001); however, Adherence Self-Efficacy Expectation had no 

effect on ART adherence (Table 16; Figure 9). 

As with the women’s adherence model, adherence is poorly explained by the 

variables included (r2=0.016; Table 17). Although the Chi-square test was significant in 

the men’s adherence model (Chi-square=57.938; p=0.033), fit tests indicate the model 

has a good fit (CFI=0.993; RMSEA=0.028) (Table A8).  
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Table 16:  Regression weights for men in the final hybrid model (n=561). 
Regression weights for indicator variables and their respective 
latent constructs are not shown. 

 Standardized 
Regression Wt. 

Unstandardized 
Regression Wt. 

SE CR p-value 

CES-D ! Personalized Stigma 0.287 1.733 0.272 6.369 <0.001 
CES-D ! Negative Self-Image 0.335 2.506 0.340 7.371 <0.001 
Adherence ! CES-D -0.128 -0.516 0.170 -3.043 0.002 
Self-Efficacy ! CES-D -0.408 -0.836 0.080 -10.406 <0.001 

 

Table 17: Squared Multiple Correlations for measured variables in the final 
hybrid SEM model for men (n=561). 

Variable Squared Multiple Correlation 
CES-D 0.274 
Self-Efficacy Expectation 0.167 
Adherence 0.016 
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Figure 9: Final hybrid SEM model for men, with Personalized Stigma and 

Negative Self-Image affecting ART adherence by way of Depression, 
and Depression as the only variable directly affecting adherence 
(Adherence: r2=0.016; n=561). 
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5.5. Discussion 

Significant differences exist between men and women in regards to their ability to 

maintain optimal (≥95%) adherence to ART. Within this sample, the median adherence 

for women over the one-year period prior to completing the LISA questionnaire was 

84.5% (IQR: 45% to100%), whereas men exhibited a median adherence of 100% (IQR: 

83 to 100%). This finding is in keeping with ART adherence literature showing 

disproportionately lower adherence among women (O'Neil et al., 2012; Puskas et al., 

2011; Puskas, Salters, Zhang, Kaida, et al., 2015; Tapp et al., 2011). Within this 

literature, however, consistent factors associated with low adherence among women 

have not been reported. In this study, a significantly greater proportion of women 

experience poverty, marginalization, and poor psychosocial characteristics relative to 

men. There is little doubt that structural variables influence adherence; however, for the 

purpose of this study, we have focused on the role of psychosocial factors in adherence, 

and specifically differences between men and women in the paths through which these 

factors influence adherence. 

Within this population, we observed that the psychosocial variables we observed 

had very little effect on adherence, explaining approximately 4% of the observed 

variation in adherence among women. The explanatory effect of these variables is even 

lower among men, dropping to explaining roughly 2% of the variance observed in 

adherence among men. The findings of this study clearly suggest that interventions to 

support adherence and meet the goals of 90-90-90 are best focused on structural and 

behavioural factors, as opposed to attempting to address depression, aspects of stigma, 

or self-efficacy. Although these psychosocial factors do not have a large effect on 

adherence outcomes, they should not be ignored either, and there is the potential that 

improving the structural intersections that PLWH face will also improve psychosocial 

outcomes.  

Although this study did not find that addressing components of stigma, 

depression, and self-efficacy expectation would have a large impact on improving 

adherence among PLWH, and women specifically, gender differences did emerge 

beyond the significantly poorer psychosocial scores among women. Disclosure worry, a 

subscale of the often-used Berger composite stigma score, was the only psychosocial 
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variable found to affect adherence among women, with disclosure worry accounting for 

approximately 4% of the observed variance in adherence on its own. While this is only a 

small proportion of the variance seen in adherence, it does point to the salience of hiding 

one’s HIV status for women. Disclosure may have an even larger impact on women, 

beyond fear of experiences of rejection and stigmatization, in the current climate of HIV 

criminalization (S. E. Patterson et al., 2015). Fear of revealing one’s HIV status may 

result in suboptimal adherence simply to avoid taking medication in front of others. In a 

recent study, women who engaged in high-risk sexual behaviours exhibited high 

adherence and high internal motivation for adherence (Holstad et al., 2015), suggesting 

that refocusing from punitive measures against PLWH, regardless of adherence level, 

towards increasing internal motivation may be the best course of action to increase 

adherence among women. Interventions specific to addressing disclosure worries 

among women may look toward normalizing HIV within communities in order to diminish 

the need to hide one’s status. Discrete tools to promote adherence and remind women 

of their daily dose(s) may also be beneficial. Lastly, as improvements to ART continue to 

be made, the development of less frequent regimens may eliminate some worries 

surrounding unintentional HIV disclosure caused by observed medication taking. 

Psychosocial variables in regards to the wellbeing of women living with HIV 

should also be considered. Negative self-image and personalized stigma explained 

nearly 30% of the variance observed in depression. Addressing these aspects of stigma, 

in addition to conditions of poverty, will improve quality of life among women living with 

HIV. While these variables only affected depression in our study, negative self-image 

and personalized stigma have been shown to affect medication taking and adherence to 

clinic appointments in an American mixed gender sample (Earnshaw et al., 2013). 

Similar to women, both negative self-image and personalized stigma affected 

depression among men; however, depression also had a small, but significant, impact on 

adherence. Disclosure worries had no direct or indirect effect on men’s adherence. 

Stigma- and depression-reducing interventions would have a small impact on improving 

men’s ART adherence and would also result in quality of life improvements. Likewise, 

poverty and marginalization among men need to be addressed. Although fewer men, 

relative to women, experienced characteristics of poverty and marginalization, there is 

still an objectionably high level of men facing abject poverty in our study population. 
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Regardless of whether ART is offered free of charge, if basic needs of PLWH, both men 

and women, are not being met, needs for sustenance and shelter will take priority over 

medication adherence. 

We urge caution in interpreting our findings as our study has several limitations. 

The LISA cohort may not be representative of all PLWH in BC or Canada, as LISA 

purposefully oversampled women, individuals who inject drugs, and Indigenous men and 

women (Duncan et al., 2013). The study sample includes individuals who may 

experience greater marginalization due to these characteristics than the general HIV-

positive population, and, as such, we may be less able to assess the nuances of the role 

of psychosocial factors on ART adherence. Of note, the models presented in this study 

are misspecified due to the exclusion of variables, likely sociostructural characteristics 

such as housing instability and food insecurity, that would have a greater explanatory 

effect on ART adherence. In regards to the psychosocial measures used, there may be 

other measures, such as internal motivation (Holstad et al., 2015), that may have a 

greater explanatory effect on adherence. All measures used have been previously 

observed to be reliable and valid. The adherence self-efficacy expectation measure, it 

should be noted, has only been validated within a population of individuals who use 

drugs in Vancouver (Kerr et al., 2004), and may not be reliable in other populations. 

Also, it is notably different from self-efficacy scales used in other ART adherence-related 

studies (Chen et al., 2013; Diiorio et al., 2009; Kalichman et al., 2005), as it is specifically 

a scale to assess adherence self-efficacy expectation. Lastly, adherence data is based 

on pharmacy refill compliance, which cannot provide information regarding taking of daily 

doses at specific times and with specific foods according to prescription instructions. 

Although we mention this limitation, pharmacy refill compliance has been observed to be 

a valid and reliable measure of adherence, highly correlated with plasma HIV viral load 

(Grossberg et al., 2004). 

This study provides a unique analysis of ART adherence due to the stratification 

of the analysis by gender and the use of stigma subscales rather than a composite 

stigma score. This study adds further evidence to the growing literature showing 

disparities between men and women living with HIV in regards to ART adherence as well 

as structural and psychosocial characteristics. A significantly disproportionate number of 

women living with HIV in this study experience poverty and poor psychosocial 



 

 111 

characteristics, relative to men. Psychosocial characteristics only exhibited small effects 

on adherence outcomes among both men or women; however, different paths emerged 

between the genders, with disclosure worries directly affecting adherence among 

women, and negative self-image and personalized stigma indirectly affecting adherence 

via depression among men. These findings highlight that gender differences in HIV- and 

HIV treatment-related experiences exist, and gender specific interventions to support 

treatment and desired health outcomes would be beneficial, in regards to treatment and 

quality of life. However, the psychosocial variables observed in this study (stigma, 

depression, and self-efficacy) explained very little of the variation in ART adherence for 

men and women, respectively. If we are to improve adherence and attain the goals of 

90-90-90, it is essential to address the structural environment of PLWH, with a focus on 

meeting the basic needs of PLWH, including housing and access to food.   
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Chapter 6.  
 
Summary Discussion, Recommendations, and Future 
Directions 

6.1. Synopsis 

Gender differences in antiretroviral therapy (ART) adherence are sporadically noted in 

the HIV literature. Within this thesis, I have compared ART adherence in a population-

based cohort from initiation of therapy onward to determine whether gender differences 

exist. What we have observed is that gender differences in ART adherence do in fact 

exist among a population of people living with HIV (PLWH) in British Columbia (BC), 

Canada. Women are disproportionately more likely to exhibit suboptimal adherence 

relative to men regardless of time since initiation of therapy, women experience more 

adverse sociostructural and psychosocial conditions than men, and the relationship 

between psychosocial variables and ART adherence is shaped by different paths for 

men and women, though sociostructural characteristics may have a greater explanatory 

effect among both groups.  

6.2. Summary of Findings 

Within this study I sought to examine gender differences in ART adherence, a key 

component in the Cascade of Care and 90-90-90 goals. Specifically, the goals of this 

thesis were to assess: if the HIV literature notes whether gender differences in ART 

adherence exist within high and very high human development index countries in the 

modern HAART era; whether gender differences exist longitudinally, from initiation of 

therapy onward, in a population-based cohort; the characteristics associated with men’s 

and women’s adherence, respectively; and the relationships and paths by which 

psychosocial variables affect adherence.  
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Chapter 2 consists of a literature review that included a total of 1,547 original 

research articles published between January 2000 to October 2014, of which 243 

included data on the proportion of the study population that was adherent to ART. Only 

71 (29.2%) of these articles reported proportional adherence values by gender. While 

comparing articles was challenging because of varied reporting strategies, the review 

indicated that women generally exhibit poorer adherence than men.  Thirty-six of the 54 

articles (66.7%) that reported comparative data on adherence by gender found women 

to be less adherent than men. Twelve articles (22.2%) reported significant differences in 

proportional adherence by gender, eleven of which showed women to be less adherent 

than men.  These findings suggest that in multiple studies from developed countries, 

female gender often predicts lower adherence. There was, however, little consensus as 

to the cause of ART adherence disparities by gender.  

To assess the effect of gender in attaining optimal adherence to ART among 

people living with HIV (PLWH), a study using longitudinal ART adherence data was 

conducted and described in Chapter 3. Using a population-based cohort, the study 

population consisted of HIV-positive adults, aged 19 years and older, receiving ART in 

British Columbia (BC), Canada, and enrolled in the longitudinal HAART Observational 

Medical Evaluation and Research (HOMER) cohort, with data collection between 2000 

and 2014. Optimal ART adherence (≥95%) was assessed using pharmacy refill 

compliance. The proportion of participants reaching optimal adherence by gender per 

six-month period from initiation of therapy onwards was compared. Additional sub-

analyses assessed gender differences in adherence stratified by established adherence 

confounders, injection drug use history and Indigenous ancestry, to determine the sole 

effect of gender on adherence outcomes. Generalized linear mixed models with logistic 

regression were used to examine the effect of gender on ART adherence. 

The longitudinal adherence study consisted of 4,534 individuals, of whom 904 

(19.9%) were women, 589 (13.0%) were Indigenous, and 1,603 (35.4%) had a history of 

injection drug use (IDU). The study population was followed for an average of 73.1 

(standard deviation: 43.8) months. Significantly fewer women relative to men attained 

optimally adherent within the entire study (57.0% versus 77.1%; p<0.001), and across all 

subgroups examined, including: Indigenous people who inject drugs (PWID) (47.8 

versus 57.7%; p<0.001), Indigenous people with no history of injection drug use (no ID 
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history) (59.5% versus 71.3%; p<0.001), non-Indigenous PWID (58.7% versus 66.9%; 

p<0.001), and non-Indigenous people with no ID history (69.9% versus 83.8%; p<0.001). 

In adjusted analyses, female gender was found to be independently associated with 

suboptimal adherence overall (adjusted odds ratio [AOR]: 0.50; 95% confidence interval 

[CI]: 0.44 to 0.58) and among all subgroups: Indigenous PWID (AOR: 0.71; 95% CI: 0.53 

to 0.95), Indigenous people with no ID history (AOR: 0.39; 95% CI: 0.19 to 0.81), non-

Indigenous PWID (AOR: 0.66; 95% CI: 0.46 to 0.93), and non-Indigenous people with no 

ID history (AOR: 0.40; 95% CI: 0.27 to 0.58). Further research is required to identify 

barriers to adherence among women living with HIV in order to develop women-centered 

HIV treatment support services. 

In Chapter 4, I assessed the factors associated with ART adherence, stratified by 

gender, using the Longitudinal Investigation into Supportive and Ancillary Health 

Services (LISA) project. Among the overall sample of 746 individuals, consisting of 

26.3% women, a significantly lower proportion of women attained optimal adherence in 

the year prior to completing the LISA questionnaire (39.2% versus 63.5%; p<0.001).  

Within this sample, women experienced markedly greater adversity and characteristics 

associated with marginalization than men, particularly regarding sociostructural 

determinants of health. Women were more likely to identify as Indigenous (45.7% versus 

23.5%; p<0.001), have an incomplete high school education (55.8% versus 35.3%; 

p<0.001), have a history of IDU (78.2 versus 55.0%; p<0.001), experience unstable 

housing (40.2% versus 30.4%; p=0.012), and experience food insecurity (78.2% versus 

61.3%; p<0.001).  

The results of this study show similar disadvantage psychosocially, with women 

being more likely than men to have had previous mental health diagnoses (76.9% versus 

57.9%; p<0.001), high depressive symptoms (71.4% versus 52.0%; p<0.001), and 

significantly higher stigma on all subscales, including personalized stigma (10 versus 8; 

p=0.002), public attitude-related stigma (7 versus 6; p<0.001), disclosure-related stigma 

(8 versus 6; p=0.006), and negative self-image (7 versus 6; p<0.001). In gender-specific 

adjusted multivariate modelling, food insecurity had a significant negative effect on 

women’s ART adherence (AOR: 0.364; 95% CI: 0.181 to 0.734). Among men, a history 

of IDU (AOR: 0.439; 95% CI: 0.282 to 0.685) and each one-year increase in age (AOR: 

1.048; 95% CI: 1.022 to 1.075) affected adherence. Of note, negative self-image and 
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personalized stigma had small but significant detrimental effects on adherence among 

men only in unadjusted regression analysis (negative self-image HR: 0.922; 95% CI: 

0.869 to 0.979; personalized stigma HR: 0.944; 95% CI: 0.896 to 995). It is likely that few 

variables emerged as significantly associated with optimal ART adherence among 

women, relative to men, due to similar marginalization and adversity being experienced 

by women across the sample as a whole. 

Lastly, in Chapter 5, the effect of psychosocial variables on ART adherence was 

stratified by gender and assessed. Structural equation modelling, using psychosocial 

data collected through the LISA study and adherence data collected through the Drug 

Treatment Program (DTP), with a sample of 763 PLWH (26.5% women) in BC, revealed 

differing paths leading to adherence between men and women. Similar to the results 

seen in Chapter 4, women in this sample experienced significantly greater adversity than 

the men in the sample, both in terms of psychosocial attributes, including all stigma 

subscales and depression, and sociostructural factors, such as stable housing and food 

security. Among women, the stigma subscale disclosure-related worries had a modest, 

yet significant, direct impact on optimal adherence (r: -0.192; p=0.015); however, the 

model only explained approximately 4% of the variation observed in women’s 

adherence. Among men, depression was the only variable that had a direct impact on 

adherence (r: -0.128; p=0.002), with personalized stigma and negative self-image 

indirectly affecting adherence through depression. The men’s model only explained 

approximately 2% of the variation observed in men’s adherence.  

With psychosocial variables only explaining a small proportion of the variability in 

men and women’s ART adherence, respectively, focus should be placed on 

sociostructural interventions in order to support adherence among both men and women. 

This study also suggests that men and women embody HIV-related stigma and 

associated psychosocial factors differently, and that they also affect adherence 

differently. HIV disclosure-related worries had greater salience among women regarding 

adherence, while personalized stigma and negative self-image affect depression directly 

and self-efficacy directly (negative self-image) and indirectly via depression. 

Personalized stigma and negative self-image similarly affected depression among men; 

however, depression had a direct effect on both adherence and self-efficacy. Tackling 

stigma, particularly personalized stigma, or enacted stigma, and negative self-image, or 
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internalized stigma, among both men and women, can improve quality of life, reducing 

depression and increasing self-efficacy. 

6.3. Unique Contributions 

Within this thesis, I have identified disparities in ART adherence between men and 

women living with HIV, from initiation up to 9 years of therapy, and examined the role of 

psychosocial factors, particularly stigma mechanisms, in adherence stratified by gender 

with the use of structural equation modelling. These were areas in which there was very 

little published research individually, and, to my knowledge at the time of this writing, 

there is no research that examines HIV-related stigma mechanisms relative to 

adherence while comparing genders. With the goal of 90% viral suppression among 

PLWH accessing ART, it is essential to identify individuals who may be vulnerable to 

suboptimal ART adherence and understand the barriers they face in regards to 

adherence. 

In this examination of ART adherence, women are shown to exhibit suboptimal 

ART adherence, relative to men, despite time on therapy and subgroup status. The 

disparity observed between the proportion of men and women attaining optimal 

adherence did not improve over time, nor was it an effect of women’s belonging in 

subgroups associated with lower levels of ART adherence, such as Indigenous 

individuals or individuals who inject drugs, indicating that women experience unique 

sociostructural or psychosocial barriers to adherence. In Chapter 4, the degree of 

sociostructural and psychosocial adversity that women experience, relative to men, is 

quantified, showing that women are in need of greater sociostructural and psychosocial 

support than men, despite an absence of effect on psychosocial variables on adherence.  

Although the psychosocial variables examined in this thesis only explained a 

small proportion of the variation observed in adherence for both men and women, the 

variables were shown to have different effects on adherence respectively. While the 

impact of stigma mechanisms on ART adherence has had very little exploration in the 

ART adherence literature, to my knowledge, a comparison by gender has not been 

conducted previously. This yields a unique contribution in providing insight into the 
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relationship between the stigma mechanisms and depression among both men and 

women, and the different paths of depression and disclosure worries towards adherence 

among men and women, respectively. This thesis highlights differences between men 

and women in regards to both levels of adherence and the variables that affect 

adherence. 

6.4. Strengths and Limitations 

6.4.1. Measurement Tools 

Throughout the study, ART adherence was measured through pharmacy refill 

compliance. In the cross-sectional studies, seen in Chapters 4 and 5, periods of one 

year were used for the interval in which adherence was assessed, in order to allow for 

more robust measurements of adherence. Pharmacy refill compliance has been a 

validated measure of adherence (Grossberg et al., 2004), corresponding with viral 

suppression with a cut-off of ≥95%. This assessment of adherence is conservative, 

particularly with more contemporary measures of adherence, as advances in ART have 

produced regimens that are more forgiving regarding suboptimal adherence and viral 

rebound (Bangsberg, 2008; Blashill et al., 2015; Parienti et al., 2013). Despite this, 

pharmacy refill compliance does not necessarily capture the nuances of an individual’s 

medication-taking behaviour. While we know whether individuals fill their prescriptions on 

time and whether they are adequately covered by their medications for a given period, 

we cannot ascertain whether medications are being taken every day within an 

appropriate window and with appropriate food. Individuals may also be sharing 

medication or dumping antiretrovirals in order to appear more adherent to their health 

care providers. However, I believe that medication sharing is unlikely to be occurring 

among PLWH who have access to ART at no cost, as the medication is available to all 

PLWH, delivery of medication to a doctors office, pharmacy, or other healthcare facility 

can be arranged, and as a result of individualized medication regimens and treatment 

counselling; however, if women overly rely on the affirmation of their HIV care providers, 

as suggested by Ubbiali et al. (2008), women may be more likely to pill dump in order to 

appear more adherent. 



 

 118 

Trained interviewers collected a multitude of socioeconomic and psychosocial 

data was collected as part of the LISA questionnaire (Duncan et al., 2013). While there is 

great depth and breadth to the data collected, it is based on self-report. Socio-

demographic data, such as injection drug use, may be subject to social desirability bias 

and thus be underreported. The psychosocial variables, such as depression and stigma, 

are based on composite measures that have been shown to be reliable and valid (B. E. 

Berger et al., 2001; Radloff, 1977; Wright, Naar-King, Lam, Templin, et al., 2007; Zhang 

et al., 2012).  The measure of medication adherence self-efficacy expectation, however, 

has only been validated in a population of individuals who use drugs (Kerr et al., 2004). 

In addition, as mentioned in the previous chapter, a more encompassing self-efficacy 

measure may be more comparable with the current literature surrounding ART 

adherence and generalizable across more populations (Kalichman et al., 2005; Reif et 

al., 2013). Lastly, while the LISA questionnaire was in-depth, instrument burden may 

have led to non-response to some questions, particularly ones that may be emotionally 

challenging or triggering. This may have led to the exclusion of responses indicating 

greater marginalization or adversity among this study sample. 

6.4.2. Study Population  

This study is based on clinical and socio-demographic data collected through the BC 

CfE’s DTP and HOMER cohort, a population-based cohort of PLWH accessing ART in 

BC (Patterson et al., 2014). Healthcare and ART are available at no cost in BC, thereby 

removing some access bias due to the affordability of healthcare or health insurance, 

although PLWH may still need to pay transportation and/or childcare costs for clinic and 

pharmacy visits. As mentioned previously, ART prescription guidelines in BC have 

followed the recommendations of the International Antiretroviral Society (Gunthard et al., 

2014). Using data from 2000 onwards, included in Chapter 3 of this study, a range of 

ART prescription practices are captured, with women exhibiting lower adherence across 

differing guidelines. HOMER is a comprehensive provincial cohort; however, PLWH who 

experience greater marginalization may not access ART despite its availability due to 

barriers regarding linkage to and retention in care. Similarly, the inclusion criteria of ART 

use for a minimum of one year excludes individuals who were retained on ART for less 

than a year and who may have experienced poor adherence during this shorter period. 
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While basic socio-demographic information is collected in HOMER, data regarding 

ethnicity and injection drug use may not be reported for all individuals. In this study, 

individuals lacking data regarding Indigenous ancestry or history of injection drug use 

have been excluded from analyses which require that data. 

Sociostructural and psychosocial factors collected in the LISA study were linked 

with population-level clinical data collected in HOMER (Duncan et al., 2013). Individuals 

were enrolled in LISA via nonprobability sampling, with oversampling of harder to reach 

subpopulations, including Indigenous peoples, people who use drugs, and women, in 

order to provide adequate power for analyses of these groups. As such, the population 

used in the cross-sectional studies discussed in Chapters 4 and 5 may be based on 

populations that experience greater marginalization than the general population of 

PLWH in North America and cannot be assumed to be representative of PLWH across 

BC or Canada. Despite the use of non-probability sampling, women were a specific 

group targeted and the severe and uniform marginalization experienced by women in 

this study, relative to men, is likely representative of the experiences of women living 

with HIV in Canada, and other North American settings. Likewise, men may experience 

less adversity if a larger proportion of MSM, relative to men who inject drugs, were 

included in the study. Lastly, despite oversampling of harder to reach subpopulations in 

LISA, the sample size for some groups, for example Indigenous people, remain relatively 

small. Larger sample sizes of the subpopulations would allow for analyses to be 

conducted specifically in these subgroups. This may be particularly useful in regards to 

examinations of the syndemic effects of multiple stigmas and other psychosocial factors 

among individuals who experience greater marginalization (Blashill et al., 2015). 

Regional variations exist with both the HOMER and LISA cohorts, largely 

indicating differences in urban versus rural settings. Within HOMER, the population-

based cohort, approximately 95% of participants live in urban settings, largely within the 

Vancouver Coastal and Fraser Health Authority catchments (58.2% and 21.1% 

respectively) (Patterson et al., 2014). Similarly, within LISA, the majority of participants 

interviewed live in urban settings and are from Vancouver Coastal and Fraser Health 

Authorities (65% and 19%, respectively) (Duncan et al., 2013). This can be considered 

reflective of the higher rates of HIV found in urban centres, however, the Northern 

Interior and Northwest healthcare service delivery regions have high incidences of HIV 
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relative to other regions within BC, aside from the urban city centres (BC-CDC, 2013). 

Women living in rural areas may have unique barriers to accessing and maintaining 

care. Quality of care, for example, may be considered poor in rural regions (Carter, Min, 

et al., 2014), particularly if there is an absence of women’s centered care. A study of 

women living with HIV in rural regions of Alabama found that barriers to maintaining care 

included lack of transportation and/or cost, competing time commitments for scheduling 

appointments, and lack of childcare (Boehme et al., 2014). While this study does not 

include differences in adherence in urban versus rural settings, it ought to be addressed 

in future studies and in the development of adherence interventions.  

6.4.3. Analytic Techniques 

In Chapter 3, longitudinal ART adherence was assessed, from initiation of therapy 

onwards, for PLWH in BC who began ART after 2000. By comparing men and women 

from initiation of therapy onwards, this study removed bias due to differing levels of 

adherence at different stages in therapy, including the initial adjustment to daily 

medication regimens and side effects, as well as fatigue related to ongoing medication 

taking. By stratifying the sample into subgroups based on Indigenous ancestry and 

history of injection drug use, we were able to examine the effect of gender on adherence 

while controlling for known correlates of suboptimal adherence. Although the use of 

subgroup stratification allows for more nuanced analyses, the sample sizes used in the 

analyses are reduced. Despite this, we were still able to observe significant differences 

between men and women in all subgroups. 

Similar stratification by subgroups would have provided a better understanding of 

the barriers that women face in regards to ART adherence both in the multivariate 

analysis of factors affecting adherence in Chapter 4 and in the structural equation 

modelling in Chapter 5. While this thesis indicates that women seem to uniformly 

experience greater adversity relative to men, women cannot and should not be treated 

as a single homogenous group. Analyses restricted to subgroups would have allowed for 

the identification of specific variables associated with suboptimal adherence, which could 

then be targeted in interventions promoting adherence. Since the LISA study consists of 

a much smaller population than HOMER, such subgroup analyses were not feasible in 

the context of this thesis. 
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Structural equation modelling (SEM) was used in Chapter 5 in order to examine 

the effects of psychosocial variables on ART adherence. Use of structural equation 

models allows the model to estimate the direct and indirect interrelationships between 

hypothetical constructs or latent variables and observed variables, such as ART 

adherence in this study. Since SEM uses the multiple individual measurements or 

indicators that comprise the latent construct, it corrects for unreliability within the 

predictor variables or indicators and assesses how well the theoretical constructs explain 

their measurement tools. This method is ideal for assessing hard to measure theoretical 

constructs, such as internalized stigma and self-efficacy. In addition, the technique 

allows one to build a hypothetical model and assess how well it explains the variability 

seen in the included variables.  

The models that were constructed in Chapter 5 explained less than 5% of the 

variability observed in ART adherence. A more nuanced analysis could have been 

conducted by stratifying by gender and subgroups, such as Indigenous ancestry or 

injection drug use; however, with a sample size of only 202 women in total, any further 

stratification would diminish power significantly. 

6.5. Application of Research Findings 

The findings of this research can be added to the current body of research surrounding 

gendered differences in healthcare behaviour; however, the more direct and immediate 

need of these findings is to bring focus to the unique circumstances and vulnerabilities 

that women living with HIV face and to work with women to build acceptable 

interventions to support ART adherence. 

6.5.1. Public Health Considerations 

In BC, women living with HIV exhibit significantly lower ART adherence than men, even 

when controlling for association with factors known to affect vulnerability to suboptimal 

adherence. In addition, women living with HIV in BC seem to experience a greater 

degree of sociostructural and psychosocial adversity than men, which directly and 

indirectly affects one’s ability to manage one’s healthcare effectively. This would include 
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abject poverty with unstable housing and food insecurity, greater depression and 

experiences of HIV-related stigmatization, and increased competing role demands 

(Anema et al., 2013; Bautista-Arredondo, Servan-Mori, Beynon, Gonzalez, & Volkow, 

2015; Carter et al., 2013; PHAC, 2012). All of these factors have previously been 

associated with suboptimal ART adherence (Puskas et al., 2011). In addition, this 

disparity is more pronounced among already marginalized subpopulations, such as 

women who inject drugs and Indigenous women (Anema et al., 2013; Anema et al., 

2014; Gracey & King, 2009; PHAC, 2014; Rourke et al., 2012; Tapp et al., 2011). If we 

are to improve women’s adherence to the level of men’s, we must first acknowledge that 

this difference does exist and that it is associated with poverty indicators that affect a 

higher proportion of women living with HIV compared with men.  

Troublingly, the higher adversity experienced by women extends to increased 

detrimental psychosocial characteristics relative to men, with more women experiencing 

symptoms of higher depression and higher HIV-related stigmatization, in addition to a 

greater likelihood of having a previous mental health-related diagnosis (Geary et al., 

2014; Sayles et al., 2009; Ubbiali et al., 2008). Mental health comorbidities have been 

shown to have a syndemic effect on poor health outcomes, including adherence to ART 

(Blashill et al., 2015). Among the psychosocial variables examined in this study, 

disclosure worry-related stigma had a direct albeit modest effect on ART adherence 

among women.  

While the impact from internalized stigma, or negative self-image, and other 

stigma subscales on ART adherence was smaller than hypothesized, addressing these 

variables would still improve wellbeing among PLWH, particularly around depression and 

medication-taking self-efficacy. Within the framework of cultural relational theory, PLWH 

would find personal relationships challenged by HIV. Disconnection or isolation from 

growth fostering relationships can lead to decreased sense of self worth and a shift 

towards affective coping strategies (Jordan, 2008; Miller, 1986). Although not observed 

in this study, this may be a mechanism leading to suboptimal ART adherence (Earnshaw 

et al., 2013). Future adherence research and interventions should examine the impact of 

social support, inclusion, group identity, and meaningful involvement of people living with 

HIV to the health and wellbeing of PLWH, and particularly WLWH. 
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The call for access to ART for all PLWH with the Vancouver Consensus of 2015, 

and the goal of treating 90% of people diagnosed with HIV to yield HIV viral suppression 

among 90% of all people on therapy by 2020 called for in the UNAIDS 90-90-90 strategy 

have the ambitious aim of ending AIDS by 2030 (Beyrer et al., 2015; UNAIDS, 2014a). 

With political will and dedication, this goal is achievable; however, barriers to adherence 

must be addressed if the goal of 90% viral suppression among all PLWH accessing ART 

is to be met by 2020. 

6.5.2. Intervention and Policy Recommendations 

With the goal of at least 90% of PLWH accessing ART achieving viral suppression by 

2020 there needs to be a concerted effort to identify individuals with barriers to optimal 

ART adherence and to resolve those barriers. This study found women to be significantly 

more likely than men to be suboptimally adherent, and women who inject drugs and 

Indigenous women and those who are food insecure are even more likely to experience 

suboptimal adherence. Focus should be given to supporting women, particularly 

Indigenous women and women who inject drugs, in terms of their adherence and overall 

healthcare. Defining and implementing women-centered health and HIV care can assist 

in meeting the unique healthcare needs of women (Carter et al., 2013). A literature 

review by Carter et al. (2013) defined twelve components of holistic women-centered 

HIV service delivery: 

1. Creating an atmosphere of safety, respect, and acceptance; 

2. Facilitating communication and interaction among peers; 

3. Involving women in the planning, delivery, and evaluation of services; 

4. Providing self-determination opportunities; 

5. Providing tailored programming for women; 

6. Facilitating meaningful access to care through the provision of social and 

supportive services; 

7. Facilitating access to women-specific and culturally sensitive information;  

8. Considering family as the unit of intervention; 
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9. Providing multidisciplinary integration and coordination of a comprehensive array 

of services; 

10. Meeting women “where they are”; 

11. Providing gender-, culture-, and HIV-sensitive training to health and social care 

providers; and  

12. Conducting gendered HIV/AIDS research. (Carter et al., 2013) 

While these components do not specifically address ART adherence, it does 

provide a safe, women-centred environment in which women would be more comfortable 

collaborating with their healthcare provider and improving retention in care. Satisfaction 

with one’s health care provider and involvement in health care-related decision-making 

have been associated with adherence among PLWH(Beach et al., 2007; Chen et al., 

2013; Russell et al., 2004). Similar to the components of holistic women-centered HIV 

care, the Canadian Aboriginal AIDS Network suggest that HIV treatment and care 

services ought to be improved for both men and women by the following means: 

1. Provision of cultural competence in care, treatment, and support; 

2. Provision of new support services, and ensuring existing services are sustainable; 

3. Provision of up-to-date HIV/AIDS treatment information, with supplemental 

optional verbal and one-on-one information services; 

4. Emphasizing tolerance and respect as fundamental components of effect 

treatment and support, with the continuation and enhancement of public education 

and awareness initiatives; 

5. Acknowledging that income security, family, and housing matters are common 

concerns, and that safe and healthy housing assistance are added to program 

funding; and  
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6. Provision of holistic support programs and services that address emotional, 

mental, and spiritual needs and aim toward overall health and wellness in the 

context of living with HIV/AIDS (Reimer, 2005). 

Since the majority of variation observed in ART adherence falls outside of 

psychosocial factors, as seen in this study, priority needs to be given to reducing the 

abject poverty experienced by both men and women living with HIV. With food insecurity 

corresponding to extreme poverty, and as it was the only variable that had a significant 

association with optimal ART adherence among women, the assumption can be made 

that addressing and reducing poverty among women living with HIV would have the 

effect of significantly improving adherence among women (Abbott & Williams, 2015; 

Kalichman & Grebler, 2010; Pellowski et al., 2013; Shin et al., 2008). Priority should be 

given to women’s access to safe and stable housing, increased accessibility to nutritious 

foods, childcare services, improving job training, and education support. The amount of 

money offered through income assistance should also be assessed to ensure that it is 

adequate and that it reflects the cost of living for people living with or without HIV. If the 

more urgent daily needs of women, such as food security and stable housing, are being 

met, focus can be placed on long-term needs, such as overall health, allowing greater 

priority and attention to be given to HIV care. 

The provision of women-centered and culturally competent HIV-related services 

must to be provided regardless of geographic location. Urban centres, particularly 

Vancouver’s Downtown Eastside, tend to have greater availability and range of services. 

In addition, the urban setting allows for some degree of anonymity in HIV care that would 

be difficult to attain in a small rural community and frequent trips to urban centres for HIV 

care have a large monetary and time cost (Pellowski, 2013; Rebeiro et al., 2016). 

Telephone or online interventions that could provide women- and Indigenous-specific 

support, as well as support for individuals who use drugs, may prove beneficial to 

bridging geographic barriers to care (Cote et al., 2012; Horvath et al., 2013; Krishnan et 

al., 2015). 

Although only a modest amount of variation in ART adherence was explained by 

psychosocial factors, depression and stigma experienced by PLWH do need to be 
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addressed for adherence and quality of life. In regards to HIV-related stigma 

mechanisms specifically, negative self-image and personalized stigma had direct effects 

on depression, among both men and women. Interventions supporting positive self-

image, active HIV management and coping strategies, and peer support groups can 

have the effect of creating a supportive group identity (Chaudoir et al., 2013; Quinn & 

Chaudoir, 2009). Shared group identity has been found to be a means of accessing 

support and resilience despite outside stigmatization (Earnshaw, Lang, Lippitt, Jin, & 

Chaudoir, 2015; Harper, Lemos, & Hosek, 2014; Quinn & Chaudoir, 2009). This is 

particularly important for women, as early in the epidemic they were not identified as a 

high-risk group in the North American context and an HIV diagnosis may be incongruent 

with a woman’s existing sense of self, which can often lead to an adoption and 

embodiment of any negative preconceived attitudes to oneself (Chaudoir et al., 2013; 

East et al., 2010; Goffman, 1963). Experiences of HIV-related stigma have been 

associated with self-isolation and fear of disclosure (Orza et al., 2015; Paudel & Baral, 

2015; Peltzer, Domian, & Teel, 2016; Phillips, Moneyham, Thomas, Gunther, & 

Vyavaharkar, 2011; Relf, Williams, et al., 2015). It is possible, as well, that women are 

more likely to embody negative conceptions of HIV if the relationships with others take a 

sense of primacy in her life (Knowlton et al., 2011b; Ubbiali et al., 2008). Disclosure 

worries in personal and sexual relationships diminish a woman’s ability to find self-worth 

through these relationships, potentially increasing depression and decreasing active self-

care behaviour (Chaudoir et al., 2013; Earnshaw et al., 2013; Jordan, 2008; Tzemis et 

al., 2013). The extent to which the current context of non-disclosure criminalization 

influences disclosure worries, negative self-image, and personalized stigma is unknown 

and should be explored. It does, however, create a context in which the stigmatization of 

people living with HIV is promoted, and this very likely has a negative effect on PLWH 

without strong support networks or a sense of resilience.  

Support groups and interventions that foster healthy self-image and active coping 

strategies are easier to implement in regions with a higher density of PLWH, as peer 

support and services are more readily available. Effort needs to be made to ensure that 

similar supports are available in more remote rural areas. While face-to-face 

interventions may be challenging in this setting, peer mentorship and counselling could 

be successful via telephone or internet. Online support groups could help foster group 
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identity among women living with HIV; however, women experiencing greater adversity 

or marginalization may not have regular access to the internet in an environment (for 

example, internet and computer access at public libraries) where she feels safe 

disclosing her HIV status to an online support group. Both poverty reduction and 

ensuring she has the necessary tools to connect with others, through peer support 

services and the meaningful involvement of women with HIV in research and HIV-related 

services, will ensure that sociostructural factors necessary for engaging in and 

maintaining optimal HIV care are in place for her, and also likely reduce symptoms of 

depression. 

As of yet, there are few interventions to reduce HIV-related stigma among 

women living with HIV, particularly related to ART adherence, which have been 

described in the literature, and there is currently no gold-standard stigma intervention 

(Brown, Macintyre, & Trujillo, 2003; Stangl, Lloyd, Brady, Holland, & Baral, 2013). Four 

main categories of HIV-related stigma interventions, addressing different domains of 

stigma, have been noted, and are as follows: 1) written information regarding HIV-related 

stigma, 2) skill building interventions, 3) counselling and support groups for PLWH, and 

4) interactions between PLWH and the general public (Brown et al., 2003). It is currently 

unknown whether any of these categories lend themselves particularly well to 

addressing HIV-related stigma among women. The Mobile Phone-Based Approach for 

Health Improvement, Literacy, and Adherence (MAHILA) intervention and study in India 

aims to improve the health of women living with HIV who have shown signs of 

depression and/or other poor psychosocial outcomes through the use of mobile phone 

based self-care counselling (Reynolds et al., 2016). Similarly, among women in rural 

settings, cell-phones and other devices with internet connectivity can be used to improve 

active coping strategies (Barroso et al., 2014; Relf, Silva, et al., 2015). Women exposed 

to videos teaching HIV stigma-related coping strategies were found to exhibit 

significantly improved self-efficacy and self esteem, and reduced internalized stigma For 

women in urban settings, support groups may be fundamental in reducing internalized 

stigma, and in coping with experienced stigma and disclosure worries (Paudel & Baral, 

2015). Within this setting, strategies for disclosure can be shared, support networks can 

be built, and depression and isolation reduced (Paudel & Baral, 2015). Lastly, HIV-

related stigma interventions for women should recognize that stigma is intersectional and 
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HIV-related stigma may be compounded by ethnicity, sexual and gender identities, drug 

use status, and mental health status (Loutfy et al., 2015). 

6.6. Future Research Directions 

6.6.1. Community-based Research 

Women living with HIV need to be involved in research surrounding ART adherence, in 

addition to other aspects of HIV research. Through lived experience, women hold a great 

deal of knowledge regarding barriers to adherence and what would be acceptable 

interventions to support adherence. Studies such as the Canadian HIV Women’s Sexual 

and Reproductive Health Cohort Study (CHIWOS; www.chiwos.ca) examine women’s 

experiences with HIV Canada-wide and involve women living with HIV through a 

community advisory board and as peer research associates. As such, women can direct 

the topics focused on, how they are approached, and the translation of findings, 

producing a more relevant and valid body of findings (Carter et al., 2015; Carter et al., 

2013). 

Smaller, more specific community-based studies can provide information 

specifically relevant to the communities with which they live, and could thus inform policy 

priorities (Brizay et al., 2015). As noted within this study, women living with HIV are 

diverse, and community-based studies can speak to such diversity. Such studies may 

aim to explore aspects of poverty in relation to ART adherence or health care 

management, including unstable housing in rural or urban settings, the need for women-

centered, low-barrier care approaches in an urban setting, assessing whether 

Indigenous healthcare needs are being met in or outside of Indigenous communities, 

and acceptable support services and interventions that support adherence and retention 

in care among women who use drugs and/or engage in sex work (Drope, Puskas, 

Abbott, Radford, & Burgess, 2015; Shannon et al., 2007; Teti, Murray, Johnson, & 

Binson, 2012). Also, of particular importance, communities may consider ways by which 

HIV-related stigma can be reduced at the community level. By approaching HIV research 

led by the community, we can produce more nuanced and relevant work that can direct 

acceptable policy interventions.  
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6.6.2. Qualitative and Mixed Methods Research 

Although quantitative monitoring of differences in ART adherence based on gender, 

sociostructural, and psychosocial characteristics can provide insight into where 

interventions and future research should focus, qualitative methods can offer a more 

nuanced examination of the barriers that women face regarding living with HIV and ART 

adherence. Qualitative work allows for a deeper consideration of the individual’s context 

and lived experience, with the participant being able to bring attention to the experiences 

and issues that affect her most (Badahdah & Pedersen, 2011; Spiers, Smith, Poliquin, 

Anderson, & Horne, 2016; Van Tam, Pharris, Thorson, Alfven, & Larsson, 2011). For 

example, in this study, food insecurity was found to have a significant association with 

suboptimal ART adherence among women. Further qualitative exploration could define 

whether food insecurity affects adherence through unmet dietary needs when 

prescriptions require consumption with specific foods, or whether food insecurity acts as 

a proxy measure of abject poverty. Being able to define the mechanisms by which such 

a variable impacts adherence will result in more effective and relevant interventions and 

support services. Likewise, significant differences have been observed in men and 

women’s experiences with HIV and related healthcare behaviour (Bautista-Arredondo et 

al., 2015; Knowlton et al., 2011a, 2011b; Puskas et al., 2011; Tapp et al., 2011; Ubbiali 

et al., 2008). Understanding the context and meanings behind different healthcare 

behaviour can not only affect more relevant gender specific support services, but also 

the findings could be applied to other non HIV-related health issues in which gender 

differences occur. Lastly, studies that are qualitative or mixed bring a human dimension 

to the work as a whole and, via effective knowledge translation, can promote connection 

with the general public, resulting in reduced HIV-related stigmatization, as well as 

promoting a sense of urgency to meet the needs of the individual. 

6.6.3. Meta-analyses 

This study contains a literature review of ART adherence, stratified by sex in high and 

very high human development index countries (Puskas et al., 2011). A meta-analysis 

would further define differences in adherence by gender, especially if the country or 

regional context were also taken into consideration. While gender roles undoubtedly 

affect healthcare and adherence behaviour, it is not necessarily consistent across all 
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contexts. For example, men in South Africa have been observed to have lower ART 

adherence than women, particularly if they subscribe to the ideals of hegemonic 

masculinity, in which health, strength, and independence are prized among men. In this 

context, men who are more comfortable seeking health, especially in regards to 

healthcare, were found to have better health outcomes than men who subscribe to 

hegemonic masculinity (Stern & Buikema, 2013).  

Researchers should continue to conduct meta-analyses of the role of specific 

factors, such as stigma, on adherence, with sex considered in the analysis, as this study 

has shown that men and women face different barriers to adherence. Such studies 

would help bring focus to specific psychosocial or sociostructural issues that could 

improve adherence and remove barriers to effective health care behaviour among men 

and women. While such studies would yield insight into areas that research and 

interventions should focus, there also needs to be greater consensus on the best 

measurement tools for assessing theoretical constructs or latent, difficult to measure 

variables such as stigma and self-efficacy in order to improve comparability of studies. 

This would include more frequent use of stigma subscales or mechanisms as means of 

measuring different aspects of stigma (Earnshaw et al., 2013; Sweeney & Vanable, 

2016). Some measurement tools may only be valid in a specific context, with a specific 

population; however, increased development, testing, and refining of these tools would 

help strengthen findings regarding their role in ART adherence. 

Lastly, women have been observed to have suboptimal medication adherence in 

regards to health conditions aside from HIV, including treatment for diabetes, 

cardiovascular disease, inflammatory bowel disease, in addition to following-up on 

referrals for treatment (Denberg et al., 2005; Ediger et al., 2007; Kennedy et al., 2008; 

McSweeney et al., 2012; Son et al., 2013; Walker, Gebregziabher, Martin-Harris, & 

Egede, 2014b). This trend may be reflective of the competing demands that women 

experience and the prioritization of others over self. Further studies, particularly meta-

analyses, examining this trend can help define whether these disparities exist and the 

context in which they do and inform interventions to promote medication adherence for 

ART as well as other medications. 



 

 131 

6.7. Conclusion 

In this series of studies, women have significantly lower ART adherence than men 

overall and stratified by groups observed to have higher vulnerability to suboptimal 

adherence in BC, including Indigenous individuals and individuals who inject drugs. 

Importantly, the women observed in these studies experienced significantly greater 

sociostructural and psychosocial adversity than men. In multivariate analysis, the only 

variable that predicted suboptimal ART adherence was food insecurity, while younger 

age and history of IDU predicted suboptimal adherence among men. The few variables 

differentiating optimal and suboptimal adherence among women relative to men, may be 

indicative of the high level of adversity and marginalization faced somewhat uniformly by 

women in this study, highlighting the need for interventions to reduce the level of poverty 

experienced by women. In addition to services ensuring adequate nutrition for women 

living with HIV, stable housing, opportunities for continuing education and employment 

are needed. Relative to sociostructural factors, psychosocial factors appear to have a 

small effect on adherence among both men and women, though different paths emerged 

for women and men. Disclosure worries had a small but significant effect on women’s 

adherence, while depression, and indirectly negative self-image and personalized stigma 

had a small but significant effect on men’s adherence. While stigma-reducing 

interventions may not have a large effect on levels of adherence among both men and 

women, they would surely have a significant impact on quality of life, with reduced 

depression and improved medication-taking self-efficacy. Additionally, an exploration of 

the impact of disclosure worries stratified by gender would be worthwhile. HIV non-

disclosure criminalization may differentially affect women, potentially by compounding 

already existing intersections of marginalization and bringing further focus on the 

relational effects of living with HIV. While the original research in this thesis is specific to 

BC, the review of adherence literature suggests that these findings would likely be 

mirrored in high human development index countries.  

In order to meet the goals of 90-90-90 and Treatment as Prevention, globally, 

suboptimal ART adherence among women must be addressed. Culturally sensitive and 

competent women-centred HIV-related care should be available beyond urban centres, 

and care is needed to meet women “where they are.” As Indigenous women and women 

with a history of injection drug use exhibited lower ART adherence, greater focus should 



 

 132 

be given to addressing disparities in regards to sociostructural factors and adherence 

among these populations.  
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Appendix A. 

Structural Equation Model Development 
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 Conceptual Model Development 

Figure A1:  Initial measurement (CFA) model showing the latent variables and 
their respective indicators and errors. 
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Figure A2:  Full hybrid SEM, including the CFA and deleted paths. In this 
version Disclosure Worry is shown as a latent variable, however, it 
is changed to a continuous measured variables for the men’s model. 
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Figure A3:  Theoretical model of the role of psychosocial variables on ART 
adherence. All paths are specified and only subject to removal from 
the model in step 2. Adherence Self-Efficacy Expectations is treated 
as a measured variable after CFA in both men’s and women’s 
models, as is Disclosure Worry for the men’s model. 
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Women’s Model Development 

Table A1: Regression weights in the CFA of latent variables Disclosure Worry, 
Personalized Stigma, Public Attitudes, Negative Self-Image, and Self 
Efficacy for women (n=202; Chi-square=171.411; DF=109; p<0.001). 

Unstandardized 
Regression Weight 

SE CR p-value

People Tell ! Disclosure Worry 1.000 
Careful ! Disclosure Worry 0.687 0.112 6.118 <0.001 
Stop Social ! Personalized Stigma 1.000 
Reactions Hurt ! Personalized Stigma 0.987 0.060 16.486 <0.001 
Lost Friends ! Personalized Stigma 0.871 0.067 13.049 <0.001 
Rejected ! Public Attitudes 1.000 
Disgust ! Public Attitudes 0.935 0.126 7.413 <0.001 
Feel Unclean ! Negative Self-Image 1.000 
Not as Good ! Negative Self-Image 1.192 0.094 12.641 <0.001 
Bad Person ! Negative Self-Image 0.965 0.084 11.443 <0.001 
Man Side Effects ! Self Efficacy 1.000 
No Help ! Self Efficacy 0.727 0.208 3.497 <0.001 
As Direct ! Self Efficacy 1.116 0.220 5.064 <0.001 
P/U Refills ! Self Efficacy 0.770 0.174 4.429 <0.001 
Obtain Food ! Self Efficacy 1.199 0.237 5.060 <0.001 
How Many ! Self Efficacy 0.734 0.149 4.931 <0.001 
On Time ! Self-Efficacy 1.160 0.219 5.295 <0.001 

Table A2: Correlations between latent constructs for women (n=202). 

Latent Constructs Estimate 
Personalized Stigma !" Public Attitudes 0.505 
Personalized Stigma !" Negative Self-Image 0.292 
Disclosure Worry !" Negative Self-Image 0.480 
Disclosure Worry !" Public Attitudes  0.415 
Public Attitudes !" Negative Self-Image 0.507 
Disclosure Worry !" Personalized Stigma 0.413 
Self Efficacy !" Disclosure Worry -0.147
Self Efficacy !" Personalized Stigma -0.185
Self Efficacy !" Public Attitudes -0.158
Self Efficacy !" Negative Self-Image -0.384
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Table A3: Squared multiple correlations for indicators in the women CFA 
(n=202). 

Indicator Squared Multiple Correlation 
Adherence Self-Efficacy Expectation: 
On Time  0.496 
How Many  0.347 
Obtain Food  0.390 
P/U Refills 0.233 
As Directed 0.393 
No Help 0.113 
Man Side Effects 0.209 
Negative Self-Image: 
Bad Person 0.611 
Not as Good 0.812 
Feel Unclean 0.611 
Public Attitudes: 
Disgust 0.533 
Rejected 0.673 
Personalized Stigma 
Lost Friends 0.575 
Reactions Hurt 0.815 
Disclosure Worries: 
Stop Social 0.809 
Careful 0.436 
People Tell 0.774 

Table A4: Model characteristics and fit for women, with the final model shown 
in Step 3 (n=202). 

Step 1 Step 2 Step 3 
Chi-Square 61.278 64.111 67.986 
Degrees of Freedom 47 50 57 
Probability level 0.079 0.087 0.151 
CFI 0.986 0.986 0.989 
RMSEA (90% CI) 0.039 (<0.001 to 0.064) 0.037 (<0.001 to 0.062) 0.031 (<0.001 to 0.056) 
PCLOSE 0.742 0.775 0.884 
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Men’s Model Development 

Table A5: Regression weights of latent variables on indicators for men in CFA 
(n=561; Chi-square=166.43; degrees of freedom=109; Probability 
level <0.001). 

Unstandardized 
Regression Weight 

SE CR p-value

People Tell ! Disclosure Worry 1.000 
Careful ! Disclosure Worry 0.430 0.068 6.314 <0.001 
Stop Social ! Personalized Stigma 1.000 
Reactions Hurt ! Personalized Stigma 0.926 0.044 21.092 <0.001 
Lost Friends ! Personalized Stigma 0.906 0.044 20.620 <0.001 
Rejected ! Public Attitudes 1.000 
Disgust ! Public Attitudes 1.037 0.078 13.311 <0.001 
Feel Unclean ! Negative Self-Image 1.000 
Not as Good ! Negative Self-Image 1.175 0.055 21.495 <0.001 
Bad Person ! Negative Self-Image 0.971 0.047 20.679 <0.001 
Man Side Effects ! Self Efficacy 1.000 
No Help ! Self Efficacy 0.313 0.064 4.893 <0.001 
As Direct ! Self Efficacy 0.744 0.074 10.023 <0.001 
P/U Refills ! Self Efficacy 0.642 0.066 9.680 <0.001 
Obtain Food ! Self Efficacy 1.010 0.097 10.442 <0.001 
How Many ! Self Efficacy 0.439 0.056 7.789 <0.001 
On Time ! Self-Efficacy 0.876 0.086 10.174 <0.001 

Table A6: Correlations between latent constructs in the CFA for men (n=561). 

Latent Constructs Estimate 
Personalized Stigma !" Public Attitudes 0.589 
Personalized Stigma !" Negative Self-Image 0.411 
Disclosure Worry !" Negative Self-Image 0.442 
Disclosure Worry !" Public Attitudes  0.402 
Public Attitudes !" Negative Self-Image 0.516 
Disclosure Worry !" Personalized Stigma 0.412 
Self Efficacy !" Disclosure Worry -0.175
Self Efficacy !" Personalized Stigma -0.283
Self Efficacy !" Public Attitudes -0.169
Self Efficacy !" Negative Self-Image -0.278
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Table A7: Squared multiple correlations for indicators in the men only CFA 
(n=561). 

Indicator Squared Multiple Correlation 
Adherence Self-Efficacy Expectation: 
On Time 0.368 
How Many 0.178 
Obtain Food 0.403 
P/U Refills 0.318 
As Directed 0.352 
No Help 0.062 
Man Side Effects 0.353 
Negative Self-Image: 
Bad Person 0.702 
Not as Good 0.812 
Feel Unclean 0.786 
Public Attitudes 
Disgust 0.581 
Rejected 0.633 
Personalized Stigma: 
Lost Friends 0.617 
Reactions Hurt 0.643 
Disclosure Worries: 
Stop Social 0.767 
Careful 0.217 
People Tell 1.178 

Table A8: Model characteristics and fit for men’s adherence (n=561). 

Step 1 Step 2 Step 3 
Chi-Square 255.441 259.643 57.938 
Degrees of Freedom 40 45 40 
Probability level <0.001 <0.001 0.033 
CFI 0.918 0.918 0.993 
RMSEA (90% CI) 0.098 (0.087 to 0.110) 0.092 (0.082 to 0.103) 0.028 (0.008 to 0.043) 
PCLOSE <0.001 <0.001 0.993 




