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Abstract 

Injury is a major health problem worldwide, yet the distribution weighs heavily towards 

LMICs, where over 70% of all deaths due to injury occur. Systematizing trauma care has 

been used for decades to address the complex organizational problem of injury on the 

local, regional, and national scale. Trauma registries, which are databases that 

document information related to the injury event, process of care, and outcome of injured 

patients, are a critical first step in the development of these trauma systems and vital to 

informed decision-making across the entire continuum of trauma care. However, the 

implementation and operation of trauma registries requires a substantial investment of 

time, money, and effort that many hospitals in LMICs or other resource-constrained 

areas do not have. Those that were able to develop trauma registries despite resource 

limitations have often found the process challenging, riddled not only with barriers during 

the process of establishment, but also during registry operation and data analysis and 

dissemination. The research presented in this dissertation aims to do address three 

overarching objectives: 1) to better understand where and how trauma registries are 

being operated in LMICs, 2) to identify and propose solutions to the challenges that 

inhibit their full functionality, and 3) to identify the different barriers and facilitators to 

trauma registry implementation and operation and investigate how these affect long-term 

sustainability. Four papers contribute to the makeup of this dissertation. In the first 

paper, a scoping review of trauma registry implementation and operation in LMICs is 

carried out to determine the geographical distribution of trauma registries and improve 

our understanding of the variation in operation across contexts. In the second paper, an 

overview is presented of the challenges that stand in the way to maximizing the full 

potential of trauma registries in LMICs. The third and fourth papers examine barriers and 

facilitators to trauma registry implementation and operation in resource-constrained 

settings through a questionnaire and case study research. Overall, this dissertation 

contributes to an improved understanding of trauma registries in both LMICs and 

similarly resource-constrained settings, and² even more critically²the factors that 

impede or encourage trauma registry sustainability.  

 

Keywords:  injury; trauma registry; LMICs; global health  
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Chapter 1. Introduction 

1.1. Overview 

In 2015, the United Nations adopted the Sustainable Development Goals (SDGs) 

as a global call to action to achieve a more balanced and equitable future for the well-

being of all. The SDGs pose a range of 17 interdependent goals and 169 targets that all 

UN member states have agreed to work towards achieving by 2030 (Sustainable 

Development Goals, 2021). These include such goals as combating climate change, 

insuring inclusive and equitable education for all, ending poverty, and promoting good 

health and well-being for all at all ages. Most relevant to this dissertation is target 3.6 

which falls under the scope of health and well-being and aims to halve the number of 

global deaths and injuries from road traffic accidents by 2020.   

The year 2020 has come and gone, and deaths from road traffic injuries remains 

high. From 2010 to 2019, the global mortality rate of road traffic injuries declined by only 

8.3% (United Nations Department of Economic and Social Affairs, 2021). Approximately 

1.3 million people continue to die from road traffic incidents each year (World Health 

Organization, 2018). Other causes of injury such as interpersonal violence or falls²not 

acknowledged outright by the SDGs² only add to this global health burden. According 

to the World Health Organization, injury (inclusive of all causes) results in 4.4 million 

deaths a year, and are responsible for an estimated 10% of all years lived with disability 

(Injuries and Violence, 2021).  

Although injury affects people of all socio-economic status, age, race, gender, 

and nationality, noticeable discrepancies exist, especially between rich and poor. Low- 

and middle-income countries (LMICs) in particular face a disproportionate burden of 

injury deaths compared to high-income countries (HICs). According to the 2018 Global 

Burden of Disease study, 70% of all deaths due to injury occur in a low, low-middle, or 

middle-income country (Global Burden of Disease Collaborative Network, 2018). Part of 

the issue stems from a greater burden of injury rates to begin with. Issues such as poor 

road infrastructure and a lack of road safety regulations, political instability and poverty 

are all contributors to higher rates of injury in LMICs (Heydari et al., 2019; Injuries and 

Violence, 2021). But the other part of the issue stems from the deficiency of readily 

accessible, high quality care post-injury (Tansley et al., 2015; Wong et al., 2015).   
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In this dissertation, I focus on the implementation and operation of trauma 

registries in LMICs and other resource-constrained settings. Trauma registries are 

databases of systematically recorded information on the injury event, process of care, 

and outcome of injured patients. They have predominantly been operated in resource-

wealthy, high-income countries, where their development coincided with the introduction 

of trauma centers and trauma systems in the 1970s (Nwomeh et al., 2006; Zehtabchi et 

al., 2011). Only later in the late 1980s and early 1990s did LMICs begin to develop 

trauma registries (Nwomeh et al., 2006). Here too, there remains a disparity in the 

number of trauma registries in HICs compared to LMICs²an issue deserving our 

attention considering their effectiveness in informing lifesaving injury prevention and 

TXDOLW\�LPSURYHPHQW�LQLWLDWLYHV��0RRUH�	�&ODUN��������2¶5HLOO\�HW�DO���������� 

Limited physical and human resources have made implementing and operating 

trauma registries in LMICs and other resource-constrained settings a challenging 

endeavor. The creation and upkeep of trauma registries require a significant investment 

of time, money, and dedication (Moore & Clark, 2008; Nwomeh et al., 2006). Yet in the 

last decade, new and innovative strategies to more sustainable trauma registry 

development have occurred (Bommakanti et al., 2018; Weeks et al., 2014; E. Zargaran 

et al., 2014; E. M. Zargaran et al., 2016). We are seeing a surge in trauma registry 

growth in these countries with tangible effects on both injury reduction and improved 

quality of care for the injured patient (Rosenkrantz et al., 2019a). But many countries 

remain without even a single trauma registry �2¶5HLOO\�HW�DO�������D��5RVHQNUDQW]�HW�DO���

2019a). As our slow progress on the SDGs reminds us, more work still needs to be 

done. Herein lies my interest for the research I have carried out over the last four years 

and the question that kept me returning to this topic: how can we encourage the 

sustainable development of trauma registries in LMICs and other resource-constrained 

settings to reduce the global burden of injury?   
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1.2. Situating my Research: Global Health and Health 
Geography 

This dissertation bridges two interrelated fields: global health and the sub-

disciplines of health and medical geography. Below, I discuss how the dissertation is 

informed by and contributes to each of these fields, highlighting the history, theoretical 

and methodological approaches that have helped shape and guide my research.   

1.2.1. Global Health  

The field of global health emerged in the 1990s as a successor to international 

health. The change in name was meant to distance the field from the questionable 

sociopolitical functions of international health, including the historical role it played in 

colonialism and the political rivalries of the Cold War (Birn, 2009). Over the past three 

decades, many have struggled to agree on a definition for global health, have 

interrogated whether it differs substantially from International Health, and have 

questioned if it should even be considered a discipline. Though debates of these issues 

have quieted in recent years, I delve into some of the nuances in these deliberations and 

how they have shaped my research.  

One of the most commonly accepted definitions of global health today comes 

from a �����SDSHU�E\�.RSODQ�HW�DO��WKDW�GHILQHV�JOREDO�KHDOWK�DV�³DQ�DUHD�IRU�VWXG\��

research, and practice that places a priority on improving health and achieving equity in 

KHDOWK�IRU�DOO�SHRSOH�ZRUOGZLGH´��.RSODQ�HW�DO����������7KH\�DOVR�VXJJHVW�WKDW�JOREDO�

health centers transnational health issues, determinants, and solutions; is both multi- 

and inter-GLVFLSOLQDU\��DQG�LV�³D�V\QWKHVLV�RI�SRSXODWLRQ-based prevention with individual-

OHYHO�FOLQLFDO�FDUH´��.RSODQ�HW�DO����������:KLOH�VRPH�KDYH�SRVLWHG�WKDW�WKLV�Iocus on 

health equity and issues that transcend national borders is what distinguishes global 

health from international health, Abimbola (2018) contends it is a false distinction. 

International Health, she argues, went beyond bilateral relations (e.g., the eradication of 

smallpox required transnational cooperation), focused on health equity (e.g., the Alma 

$WD�GHFODUDWLRQ¶V�JRDO�RI�XQLYHUVDO�SULPDU\�KHDOWK�FDUH���DQG�ZDV�PXOWL-disciplinary (e.g., 

as evidenced by the make-up of many academic international health departments) 

(Abimbola, 2018). Abimbola instead suggests that the distinction between global health 

and international health can be found in the question of where: international health 
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focuses on achieving health equity in LMICs; global health focuses on achieving health 

equity everywhere²that is, including HICs. I would also add that where international 

KHDOWK�DSSOLHV�D�µWRS-GRZQ¶�DSSURDFK�WR�LPSOHPHQWLQJ�QHZ�SURJUDPV�DQG�LQLWLDWLYHV��

JOREDO�KHDOWK�LV�D�µWZR-ZD\�VWUHHW¶��ZLWK�NQRZOHGJH�WUDQVIHU�RFFXUUing between LMICs 

and HICs before, during, and after new programs and initiatives have been 

implemented.  

This idea that global health helps not only LMICs but also HICs has been an 

important consideration of my research on trauma registries. In one of my first meetings 

with Dr. Hameed, both a member of my committee and a trauma surgeon with 

experience on trauma registries in both HICs and LMICs, he suggested that the 

innovations coming out of trauma registry development in LMICs were in many ways 

leap-frogging the progress of trauma registries in HICs, who were often stuck years 

behind in their analysis and dissemination of data due to their collection of an 

overwhelming number of variables. The idea that trauma registries in LMICs with limited 

resources were excelling in ways that trauma registries in HICs had not fascinated me 

and set me on my path to examining what these innovative solutions were and how they 

were being implemented across different contexts.  

Another consideration I had on this topic came from a meeting I had two years 

into my PhD with Dr. Arenas, a Chilean surgeon doing a fellowship at a local hospital in 

Vancouver. Chile is considered by the UN Development Programme as a high-income 

country, yet as Dr. Arenas shared with me, there is a major gap in health outcomes for 

people in her country, depending on their socioeconomic status. Like several other high-

income countries, Chile has a two-tier medical system, with the public system being 

underfunded and ill-equipped to provide care for most of the population (Crispi et al., 

2020). This prompted me to consider in my latest two papers any trauma registry 

operating in a resource-constrained setting²regardless of whether they are high-income 

or not. While this is harder to define neatly, consideration of resource-constrained 

situations outside of LMICs has helped expand our knowledge of trauma registry 

implementation, including new solutions to challenges. It has also helped break the mold 

of thinking that only LMICs face such problems.    

In the many papers that have been written about global health since the 1990s, a 

common point of discussion is whether global health is even a discipline. The field is, in 
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its very nature, multidisciplinary, and borrows frequently from other disciplines both 

theoretically and methodologically²not unlike the field of health geography that I will 

GLVFXVV�QH[W��7KHUH�LV�DOVR�D�VHQVH�WKDW�JOREDO�KHDOWK�LV�³QRW�>DQ�DFDGHPLF@�GLVFLSOLQH��

EXW�D�FROOHFWLRQ�RI�SUREOHPV�>WKDW@«DOO�WXUQ�RQ�WKH�TXHVW�IRU�HTXLW\´��)DUPHU�HW�al., 2013). 

As Farmer et al. elaborate, these problems range from epidemics and the development 

of new technology to the effective delivery of these technologies to those most in need 

�)DUPHU�HW�DO����������$ELPEROD�FKDUDFWHUL]HV�WKHVH�ILUVW�H[DPSOHV�DV�µSroblems of 

GLVFRYHU\¶��ZKLFK�EHORQJ�WR�WKH�EDVLF�VFLHQFHV��DQG�WKH�ODWWHU�DV�µSUREOHPV�RI�GHOLYHU\¶��

which require the social sciences to both understand and address the barriers to 

effective delivery (Abimbola, 2018). She suggests that it is these µSUREOHPV�RI�GHOLYHU\¶�

that differentiate and help define global health as its own field. Though Abimbola is 

hesitant to claim that global health has achieved status as its own discipline, she seems 

to think it is possible with more encouragement of researchers to focus on these 

problems of delivery and specifically, deeper thinking with respect to social theories that 

have been used to explain similar phenomenon across other disciplines.  

Whether or not global health is a discipline, it is undoubtedly an area of practice. 

As researchers, governments, and other non-state global actors work toward achieving 

health equity for all, a common issue in addressing problems of delivery is a persistent 

data divide between resource-constrained settings²most typically LMICs² and 

resource-rich settings (AbouZahr & Boerma, 2005; Cinnamon & Schuurman, 2013; 

World Health Organization, 2007). A lack of data not only hinders where delivery of 

solutions is most necessary, but it also can impede whether funds are available to 

implement the solution. According to Ashraf (2005), some of the major players in 

providing developmental aid are only disbursing funds to countries that provide reliable 

data on how the money is spent and the outcome (Ashraf, 2005). But, without 

information systems in place to track this, these countries cannot meet these demands 

which only furthers to widen the health equity gap.  

 In my research on trauma registries in LMICs and other resource-constrained 

settings, I have focused on a specific problem of delivery (the implementation of trauma 

registries) that in its very nature, helps to tackle the issue of closing the data divide. As 

Abimbola suggests, I have also chosen to focus part of my research on connecting my 

findings with respect to social theories that have been used in other disciplines. Namely, 

I draw from the sub-disciplines of health and medical geography, in addition to actor-
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network theory, to inform my methodological choices and explain the key barriers and 

successes to trauma registry implementation and operation in resource-constrained 

settings.  

1.2.2. Health and Medical Geography 

While much of my research centers on trauma registries in resource-constrained 

areas, I spent a great deal of time learning about the field of injury and trauma more 

broadly. In this area of study, an understanding of both health and medical geographies 

helped me to comprehend the geographical scope of the injury epidemic and the role of 

place as a common determinant of injury.  

Health geography emerged as its own area of study in the early 1990s through a 

series of debate articles published by Robin Kearns, Graham Moon, and Alun Joseph 

that advocated for the reformation of medical geography to incorporate a more 

qualitative health geography (Kearns, 1993, 1995; Kearns & Joseph, 1993; Moon, 1995). 

Instead of analyzing health through a narrow and purely geographical conceptualization 

of space, as medical geographers were wont to do, Kearns and others suggested a 

broadening of our understanding of space as place² that is, either a physical or 

conceptual space where social meanings, constructions, and relations are ascribed and 

experienced. At the heart of this debate was a critique of medical geography suggesting 

that the sub-GLVFLSOLQH¶V�SRVLWLYLVW��PHGLFR-centric leanings failed to address new 

perspectives in health philosophy (e.g., the social model of health), justice-oriented 

critiques of ill health, or contemporary social theories (Brown & Duncan, 2002; Dyck, 

1999; Harvey, 1973; Kearns, 1993, p. 199, 1995, p. 199; Townsend & Davidson, 1982). 

The most prominent criticism of this line of thinking came from Mayer and Meade (1994), 

who maintained that what Kearns and others argue for in their push for a place-centric, 

post-medical health geography is already represented by the disease ecology approach 

of medical geography (Mayer & Meade, 1994). Though an interesting argument, their 

paper and other similar criticisms failed to stop health geography from branching off on 

its own.  

Since the debate, health geographers have worked to reconceptualize the sub-

discipline through more explicit theorization, frequently borrowing theoretical frameworks 

from the social sciences to explain the relationship between health and place (Litva & 
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Eyles, 1995), although sometimes developing their own (Gesler, 1992). These include, 

to name but a few: idealist theory, critical theory, feminist theory, and as I will touch on 

below, actor-network theory. And, while each of these theories differ in their own ways, 

they share in the fact that they stray far from the positivist underpinnings of medical 

geography.  

Aside from the theoretical divide that characterizes the health/medical geography 

dichotomy, the two sub-disciplines also are divided methodologically. Health geography 

studies often adopt qualitative methods that consider contextual effects of health. 

Contextual effects are an examination of how the social and physical environment where 

people live can affect individual level health (Curtis & Jones, 1998). Research focused 

on contextual effects are grounded in the underlying idea that health is primarily 

determined by social, environmental, political, and economic determinants of health, 

suggesting that people with similar traits may experience different health states because 

of where they live (Curtis & Jones, 1998). Thus, a health geographer may use a 

contextual lens to determine the impact of place on caring for people with serious 

injuries (Keeves et al., 2021), or the effects of state-level resources and supports on 

long-term outcomes from traumatic brain injury (Corrigan et al., 2021). Studies like these 

typically adopt an intensive approach, with study designs typically smaller in scope and 

greater in depth��³SURYLGLQJ�DQ�µLQVLGHU¶�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�KHDOWK�LQ�WKH�

KROLVWLF�FRQWH[W�RI�LQGLYLGXDO�H[SHULHQFH´�(Curtis & Jones, 1998).  

Compositional effects on the other hand are characteristics of a population that 

are either a measurement or category such as age, sex, ethnicity, or socioeconomic 

status. These may comprise individual (e.g., personal medical data) or aggregate (e.g., 

neighbourhood level) data. Studies adopting a compositional approach might examine 

the effects of neighbourhood socioeconomic status on injury mortality or severity 

(Cubbin, 2000; Goldman et al., 2018; Hazlitt et al., 2014), or whether certain 

demographic risk factors are predictive of variation in injury outcomes across census 

tracts (Rewers et al., 2005). Studies like these typically adopt an extensive approach, 

with study designs usually involving a larger sample size that tend to focus on attributes 

that are easily measurable or quantifiable (Curtis & Jones, 1998). 

On paper, these contextual vs. compositional approaches seem sharply 

juxtaposed; in reality, they are often difficult to disentangle from one another (Curtis & 
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Jones, 1998). For instance, is the high risk of injury in a neighbourhood due to the large 

concentration of older adults (i.e., the spatial clustering of individuals with a high risk of 

injuries due to falls) or is it due to some social, economic, or political factor of their 

environment such as poor road infrastructure, which exacerbates falls among this older 

population (i.e., the elevation of injury risk due to structural influences in a 

neighbourhood)? While multi-level modelling is a good way to investigate these effects 

quantitatively, it is understood that they still leave gaps in our knowledge which can only 

be filled through intensive, qualitative methodologies.  

Though much of this section has focused on the emergence of health geography 

as a sub-GLVFLSOLQH��PHGLFDO�JHRJUDSK\�LV�QR�OHVV�LPSRUWDQW��,W¶V�SRVLWLYLVW��TXDQWLWDWLYH�

approaches have been critical for advancing the field of spatial epidemiology and 

improving our understanding of access to health care. In the field of injury, both health 

and medical geography have played important roles in uncovering facets of the current 

global health crisis. On the one hand, health geography research has provided a more 

intimate understanding of the role of place in aggravating or mitigating injury risk or 

recovery. For example, one study of patients with cervical spinal cord injuries found that 

the process of adjustment post-injury for patients living in Japan differed from that 

reported by studies conducted in Western countries, due to sociocultural differences in 

family expectations on the patient and caregiving duties (Ide-Okochi et al., 2013). On the 

other hand, medical geography has allowed us the ability to track hotspots of injury and 

identify environmental factors that either protect or expose people to injury risk, like 

Schuurman et al. does in their paper looking at pedestrian injury in Vancouver 

(Schuurman et al., 2009).  

Actor-Network Theory  

As I mentioned above, health geography often borrows theoretical concepts from 

other disciplines. In my research on trauma registries, I implicitly draw on the actor-

network theory (ANT) approach that originated from the field of science and technology 

studies (Latour, 1987; J. E. (John E. Law, 1986; J. Law & Hassard, 1999). ANT attempts 

to explain what happens in the world by exploring the myriad connections of actants² 

that is, according to Latour��³VRPHWKLQJ�WKDW�DFWV�RU�WR�ZKLFK�DFWLYLW\�LV�JUDQWHG�E\�RWKHUV´�

² in networks of associations (Aitken & Valentine, 2006; Latour, 1996). Latour defines 

network not in its common technical meaning as say a subway or telephone network but 
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rather as a mode of inquiry WKDW�VHHNV�WR�GLVFRYHU�WKH�³XQH[SHFWHG�EHLQJV�QHFHVVDUy for 

DQ\�HQWLW\�WR�H[LVW´�(Latour, 2011). ANT also provides a useful way of thinking about how 

spatial relations come to be wrapped up into complex networks (Murdoch, 1998). 

Though ANT is not exclusively a geographic theory given its origins outside of the field, 

many geographers have argued ANT is inherently related to a spatiality (and 

temporality) that is embedded in the actor networks and cannot be separated from or 

conceptualized outside of these networks (Aitken & Valentine, 2006). As Murdoch (1997) 

ZULWHV��³WKH�FRQVWDQW�UHIUDLQ�µJHRJUDSK\�PDWWHUV¶«�PLJKW�QRZ�EH�WDNHQ�DV�VRPHWKLQJ�RI�D�

given; space is obviously a crucial element in the mobilization of both humans and 

QRQKXPDQV�DQG�PXVW�EH�FHQWUDO�WR�DQ\�VWXG\�RI�DVVRFLDWLRQV�RU�QHWZRUNV´�(Murdoch, 

1997). Since the late 1990s, ANT has informed the research of many health 

geographers (Hall, 2004; Ivanova et al., 2016; Timpka et al., 2009) and has quickly 

HVWDEOLVKHG�D�SUHVHQFH�LQ�WKH�ILHOG�DV�³DQ�DFFHSWHG�DQG�YDOXDEOH�DSSURDFK�WR�KXPDQ�

JHRJUDSK\´�(Aitken & Valentine, 2006).  

My research in chapter 8 attempts to discern the intricate network of trauma 

registries across a variety of geographical contexts. In conducting multiple case studies 

RI�WUDXPD�UHJLVWULHV��,�VRXJKW�WR�RSHQ�WKH�µEODFN�ER[¶�RI�KRZ�WKHVH databases are 

implemented and operated. By teasing out the networks of actants responsible for each 

case, I was able to better understand the co-emergence of humans, environment, and 

technology in each case.  

1.3. Review of the Literature 

1.3.1. The Global Burden of Injury 

Though often overlooked, injury is a major global health issue claiming more than 

4.48 million lives a year��DQG�DFFRXQWLQJ�IRU�����RI�WKH�ZRUOG¶V�GHDWKV (Roth et al., 

2018). Injury morbidity affects an even greater number of people; it is estimated that 

another 973 million people sustain injuries that require some form of healthcare 

(Haagsma et al., 2016). The consequences of injuries are both emotional and financial, 

with impacts extending from the injured to their families, friends, community, and 

country. Although the emotional toll of pain and suffering due to injury is unquantifiable, 

the financial burden can be more easily measured, encompassing the cost of treatment, 

non-medical expenditures, and loss of productivity (as representative of both the injured 
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and their family members who are required to take off work to provide care). And, 

because trauma affects a younger segment of the population than most other public 

health issues, there is an additive cost burden of years of life lost (K. A. Davis et al., 

2017). All tallied up, these costs can be massive²a paper on the global macroeconomic 

burden of road injuries estimates that from 2015-2030, road injuries alone will cost the 

world economy an estimated US $1.8 trillion (constant 2010 US$) (Chen et al., 2019).  

The magnitude and impact of injuries is staggering. Yet, global priorities seem to 

remain focussed largely on tackling communicable diseases, such as HIV, malaria, and 

Tuberculosis, and non-communicable diseases, such as cancer, diabetes, and heart 

disease (10 Global Health Issues to Track in 2021, n.d.). In the wake of the COVID-19 

pandemic, injury has fallen even lower on the global priorities list, continuing its legacy in 

being known DV�D�³QHJOHFWHG�GLVHDVH´��3DUW�RI�WKH�UHDVRQ�IRU�LQMXU\¶V�QHJOHFWHG�VWDWXV�

stems from the language we use to describe it. µAccidental¶ or µinevitable¶ are common 

adjectives that we attribute to injury events like car crashes or drownings; they imply a 

FKDQFH�RFFXUUHQFH�RU�DQ�µDFW�RI�*RG¶. However, injuries are largely preventable and 

XVLQJ�ZRUGV�OLNH�µDFFLGHQW¶�FDQ�OHDG�SHRSOH�WR�EHOLHYH�RWKHUZLVH��Despite calls from 

doctors and researchers in the 1990s and early 2000s to ban the word ³DFFLGHQW´�IURP�

our collective vocabulary (An Injury Is No Accident | NEJM, 1978; R. M. Davis & Pless, 

2001; Doege, 1999; Loimer & Guarnieri, 1996; L. S. Williams, 1994), more than twenty 

years later the word is commonly relied on to describe injuries, as evidenced by 

headlines in many major news publications (Lowen, 2021; The Associated Press, 2021; 

Waszak Jr., 2021) and academic literature alike (Hollingworth et al., 2015; Khanzode et 

al., 2012). This has led to a collective sense of apathy towards the injury burden, which 

is similarly reflected in many countries meagre funding towards trauma research (K. A. 

Davis et al., 2017; Nicholl, 2007).  

To get away from this mindset, injury should be considered as a disease similar 

to an LQIHFWLRQ��UDWKHU�WKDQ�DQ�µDFFLGHQW¶�RU�µDFW�RI�*RG¶��)URP�WKLV�SHUVSHFWLYH� one can 

deduce that reducing predisposing factors may also reduce the chance of injury. In the 

1970s and 80s, William Haddon Jr., a pioneer of injury prevention, developed a two-

dimensional model (now known as the Haddon Matrix) for considering injury and its 

causes (W. Haddon, 1980; W. J. Haddon, 1970; A. F. Williams, 2000). The Haddon 

Matrix (figure 1) combines the concepts of host-agent-environment from the field of 

health alongside the concepts of primary, secondary, and tertiary prevention to 
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determine the interacting factors that contribute to the injury process. One can then use 

this matrix to evaluate the relative importance of different factors and design 

interventions to address the factors accordingly.  

Figure 1.  The Haddon Matrix 

 

1.3.2. Injury and Socio-Economic Status  

$QRWKHU�UHDVRQ�IRU�LQMXU\¶V�QHJOHFWHG�VWDWXV�KDV�WR�GR�ZLWK�LW�EHLQJ�D�GLVHDVH�RI�

poverty (Roberts, 2012; Sakran et al., 2012; Shanthakumar et al., 2021). The burden of 

injury is inversely proportional to income, whether measured at the individual, 

neighbourhood, or national level (Dissanaike et al., 2017; Merrill, 2019; Morency et al., 

2012; Phillips et al., 2018). This means that even in HICs, disadvantaged populations 

and neighbourhoods experience a greater burden of injury compared to their wealthier 

counterparts. Yet, when evaluated on a global scale, it is LMICs that bear the 

disproportionate burden of injury morbidity and mortality overall and 70% of all death due 

to injury occur in LMICs (Wu et al., 2018).  

There are several reasons for this disparity between the wealthy and poor. If we 

consider income at the individual level or neighbourhood level, whether in HICs or 

LMICs, individuals with a lower socioeconomic status (SES) or living in a lower SES 

neighbourhood are typically hospitalized at a greater rate, present with more severe 

injuries, and face an increased odds of mortality than individuals of higher SES 

(Camilloni et al., 2013; Huang et al., 2021; Karb et al., 2016).  7KLV�µ6(6�HIIHFW¶�LV�

presumed to be mediated by more proximal individual or community-wide risk factors 

associated with injury such as alcohol consumption, employment in hazardous jobs, 
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household heating from unsafe sources, neighbourhood crime levels, or poor road safety 

infrastructure, among other factors (Cubbin & Smith, 2002; Steenland et al., 2003).  

For individuals living in low SES neighbourhoods, access to care might also be 

an issue, especially for those in rural and remote areas with either no specialized trauma 

hospital nearby or no hospital period. In both HICs and LMICs, this can mean a delay in 

receiving definitive care, which can result in worse health outcomes. In LMICs, the 

problem is often heightened by a lack of availability of transportation and organized 

emergency medical services. In a study comparing prehospital mortality, 59% of trauma 

deaths occurred in the field in HICs, compared to 72% in middle-income countries and 

81% in low-income countries (C. N. Mock et al., 1998). One of the reasons for this 

discrepancy is that in LMICs, the injured are often required to transport themselves to 

the hospital or pay for a private ambulance, further contributing to a delay in accessing 

care. In a study of 48 hospital in Kenya, only 52% of injured patients arrived at the 

hospital within 30 minutes, and only 72% arrived within one hour (Macharia et al., 2009). 

These delays can have serious impacts on both morbidity and mortality, in which the first 

���PLQXWHV�DIWHU�D�WUDXPDWLF�LQMXU\��L�H���WKH�µJROGHQ�KRXU¶��LV�FRQVLGHUHG�in many cases to 

be WKH�PRVW�FULWLFDO�SHULRG�LQ�GHWHUPLQLQJ�D�SDWLHQW¶V�RXWFRPH�� 

Other discrepancies between HICs and LMICs also exists²LMICs face a host of 

other issues that lead to a greater number of injuries that HICs are not likely to face. For 

example, in countries with rapid economic growth, access to motorized vehicles may 

exceed implementation of traffic calming measures, road safety regulations (e.g., 

helmet-wearing, seatbelt-use), or in turn, the enforcement of these regulations (Bacchieri 

& Barros, 2011; Fallahzadeh & Dehgani, 2011; Shanthakumar et al., 2021). War and 

conflict are yet another example, contributing not only to direct traumatic injury but also 

to injury that is more difficult to categorize, such as landmine injuries post-conflict 

(Bilukha et al., 2011).   

Poorer outcomes for injured patients are also a greater issue in LMICs than they 

are in HICs. As discussed earlier, a lack of timely access to care is one way in which 

those injured in LMICs might succumb to poorer outcomes. Other reasons include a 

shortage of healthcare workers in LMICs, a lack of medical resources such as  functional 

diagnostic equipment and medicines, and a lack of organizational infrastructure and 

trauma systems (Sakran et al., 2012). These issues and others are several of the key 
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barriers I discuss to trauma registry implementation and operation in LMICs and other 

resource-constrained settings.  

1.3.3. The History of Trauma Registries 

In the 1950s, hospital-based disease registries developed from the idea that data 

aggregation across similar cases may reveal patterns in illness and care that could 

better the understanding of that disease and ultimately how it should be treated (Mann et 

al., 2006). These registries developed out of the Quality Assurance (QA) movement, 

which itself was derived from the Continuous Quality Improvement (CQI) and Total 

Quality Management programs (TQM) of industrial models in the 1930s (Rutledge, 

1995). Disease registries allowed for the continuous monitoring of hospital care through 

the analysis of a timely, accurate, and comprehensive database (Nwomeh et al., 2006).  

Injury at this time was a largely ignored problem, and it was only in 1966, that the 

United States National Academy of Sciences published a landmark report titled, 

Accidental Death and Disability: The Neglected Disease of Modern Society calling 

attention to the rising epidemic of injury in the U.S. and recommending a series of 

changes to improve trauma care in the country. One of these recommendations was for 

the development of trauma registries (Trauma & Shock, 1966).  

Trauma registries are databases that are designed to document the injury event, 

hospital care, and outcomes of injured patients. Patients are included in the registry 

according to specific inclusion or exclusion criteria. Data variables typically encompass 

patient demographics, conditions surrounding the injury event, transportation to hospital, 

pre-hospital care, treatment received, anatomic injury description, physiological 

measurements, injury severity, outcomes, and patient disposition (Zehtabchi et al., 

2011). The data are typically abstracted from the patient file retrospectively, by trained 

individuals and cleaned for analysis. Trauma registry data can be used for several 

purposes, including but not limited to assessing and improving patient care, identifying 

areas for injury prevention, testing research hypotheses, and cost-analysis breakdowns.  

Three years after the report on Accidental Death and Disability came out, the first 

trauma registry was established at Cook County Hospital in Chicago, Illinois, and was 

later expanded to become the first state-wide trauma registry in 1971 (Goldberg et al., 
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1980). Numerous other hospitals and states began to follow suit. In 1990, the American 

College of Surgeons Committee on Trauma (ACS-COT) published the Major Trauma 

Outcome Study (MTOS), which collected trauma data from 139 hospitals and more than 

80,000 injured patients over five years with the aim of developing a national reference 

standard that hospitals could use for quality assurance programs (Champion et al., 

1990). Importantly, the study also illustrated the value of trauma data and provided the 

momentum to launch other trauma registries, and eventually the National Trauma Data 

Bank (NTDB) in 1994 (Rutledge, 1995).  

Today, most states have legislation that mandates hospitals to report their data 

to statewide trauma registries, which in turn voluntarily report to the NTDB (Zehtabchi et 

al., 2011). Internationally, many countries have also adopted similar trauma registry 

systems, including several other national trauma registries, such as Canada (National 

Trauma Registry), Australia and New Zealand (National Trauma Registry Consortium), 

the UK (Trauma Audit and Research Network), Israel (Israel National Trauma Registry), 

and Germany (Trauma Registry of the German Society for Trauma Surgery).  

1.3.4. Trauma Registry Development in Low- and Middle-Income 
Countries  

Since the advent of the quality assurance movement of the late 1960s in the 

United States, trauma registries have spread to numerous other HICs where they are 

used to better inform injury prevention and improve quality of care and patient outcome 

(Cameron et al., 2008; Maxson et al., 2017; C. Mock et al., 2004; Moore & Clark, 2008). 

Their use has proven highly effective, reducing rates of injury morbidity and mortality 

significantly in areas where they have been implemented (Maxson et al., 2017). 

However, in LMICs, trauma registries are significantly more difficult to implement, and 

consequently have developed slowly and heterogeneousO\��$������VWXG\�E\�2¶5HLOO\�HW�

al. reported that 82% of all trauma registries globally came from the most highly 

GHYHORSHG�FRXQWULHV��ZLWK�RQO\����FRPLQJ�IURP�WKH�OHDVW�GHYHORSHG�FRXQWULHV��2¶5HLOO\�

et al., 2012). Though trauma registries in LMICs remain scarce overall, the literature 

indicates that they have been growing in number. In recent years, trauma registries have 

been implemented in regions all over the world, from the Caribbean to South Asia 

(Rosenkrantz et al., 2019a). These are most often single-institution trauma registries, 

although some do span multiple hospitals.  
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On the barriers and facilitators to trauma registry development:  

Some of the first trauma registries to develop in LMICs began in the late 1980s 

and early 1990s in places like Thailand, Nigeria, and Uganda. These trauma registries, 

and those that have followed have had to contend with a multitude of challenges. 

Barriers like a lack of funding, healthcare worker shortages, stakeholder buy-in, or 

appropriate infrastructure like reliable electricity or internet can impede registries from 

getting off the ground in the first place (Cassidy et al., 2016; Nwomeh et al., 2006; 

O¶5HLOO\�HW�DO���������5D]]DN�HW�DO��������. Barriers like poor data quality or difficulty 

disseminating findings can affect a registries ability to continue operating long-term 

(Cassidy et al., 2016; Chichom-0HILUH�HW�DO���������2¶5HLOO\�HW�DO����������6RPe trauma 

registries have been successful, creating or implementing solutions to adapt their trauma 

registry to overcome these barriers or work around them. These include, but are not 

limited to: the use of the Kampala Trauma Score, the use of a minimum data set, and 

the use of electronic data collection (O. C. Kobusingye & Lett, 2000; E. Zargaran et al., 

2014).  

An understanding of both barriers and facilitators are critical to informing trauma 

registry development in lower resource contexts. Yet, research exploring exactly what 

these barriers are and how they have been overcome is scarce.  Most papers 

documenting the implementation of a new trauma registry in an LMIC outline several of 

the barriers faced and identify some of the solutions adopted, however most are not 

comprehensive. To date, there have only been three papers which broach this subject 

more inclusively. The first, is a paper by Bommakanti (2018), which collated the barriers 

to trauma registry implementation in LMICs through a structured review of the literature 

(Bommakanti et al., 2018). While this paper provides an excellent summary of these 

barriers, it is secondary research only, relying only on what has been published in the 

literature. The second is a paper by Sawe et al. (2020) which uses focus groups to 

explore the barriers and facilitators to the development of a national trauma registry in 

Tanzania (Sawe et al., 2020). The third is a paper by 2¶5HLOO\�HW�DO����������ZKLFK�

explores the lessons learnt of trauma registry implementation in both HICs and LMICs 

through interviews with trauma registry custodians from a sampling of these countries 

�2¶5HLOO\�HW�DO����������+RZHYHU��JLYHQ�WKH�ZLGH�VFRSH�RI�WKLV�SDSHU�LQ�FRYHULQJ�ERWK�+,&�

and LMIC trauma registries, the paper lacks an in-depth analysis of the challenges these 

registries faced and the strategies that were used to overcome them.  
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In all three studies, context (as related to the political, economic, or social setting 

of the registry) is given little consideration as to how it might influence these barriers or 

facilitators. And, aVLGH�IURP�2¶5HLOO\�HW�DO�¶V������� DQG�6DZH�HW�DO�¶V�(2020) studies, no 

other published study to date has ever conducted primary research into the barriers and 

facilitators of trauma registry research.  

Another critical gap in the literature is the lack of documentation of failed trauma 

registries. What differentiates success from failure remains largely unknown. Only a 

handful of papers have written about the process of developing and implementing a 

trauma registry in an LMIC, and those that have documented these experiences rarely 

give detail on the full range of barriers and facilitators that shaped the development and 

implementation process. Moreover, no study has ever documented their experience of 

failure. This is a major roadblock to the development of future trauma registries, and 

consequently, inhibits efforts at injury prevention and improved quality of care.  

On developing heterogeneously:  

In many LMICs, a lack of governmental funding to trauma care or interest in 

establishing trauma registries have meant that many trauma registries have arisen from 

a bottom-up, grassroots initiative. They are typically spearheaded by a local champion or 

local-foreign research collaboration. In contrast, trauma registries in HICs are typically 

mandated by hospital and federal policies, and receive a reliable source of funding to be 

maintained (Nwomeh et al., 2006). Despite the challenges associated with a bottom-up 

approach, such as securing funding and buy-in from different stakeholders, this method 

has served as a critical component to the development of sustainable registries by 

allowing local champions and their teams the ability to adapt to resource constraints 

more easily.  

One effect of this evolution is that no two trauma registries are the same. While 

this heterogeneity is ultimately a necessary facet of trauma registries in LMICs, it can 

complicate the decision-making of others looking to establish a trauma registry in a 

similar setting. This is further exacerbated by the paucity of context-appropriate 

resources available to help guide decision-making around trauma registry 

implementation and operation in lower resource settings (and may be another reason for 

the heterogenous nature of trauma registries in LMICs).  While the World Health 
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2UJDQL]DWLRQ¶V��:+2��,QMXU\�6XUYHLOODQFH�*XLGHOLQHV�GRHV�RIIHU�VRPH�LQVWUXFWLRQ��LWV�

focus is primarily on injury surveillance and not on trauma registries (Holder et al., 2004). 

The key difference here being that these guidelines only focus on how to collect data 

related to the injury event, and not on pre-hospital or hospital care or injury outcome. 

Though some papers have documented the implementation of a specific trauma registry 

in an LMIC, and a few others have covered certain aspects of implementation, they are 

often missing key details for someone looking to obtain full insight into the process 

�(VTXLYHO�HW�DO���������0HKPRRG�HW�DO���������1ZRPHK�HW�DO���������2¶5HLOO\�HW�DO���

2013a, 2016).  

As an increasing number of people in LMICs contemplate developing trauma 

registries, the time is right for a more concerted effort to understand the operational 

decisions made by existing registries in other low resource contexts. A scoping review 

E\�2¶5HLOO\�HW�DO���������RQ�WUDXPD�UHJLVWULHV�LQ�GHYHORSLQJ�FRXQWULHV�WDNHV�D�VWHS�LQ�WKLV�

GLUHFWLRQ��2¶5HLOO\�HW�DO�������D���+RZHYHU��WKH�SDSHU�UHTXLUHV�XSGDWLQJ�WR�DFFRXQW�IRU�D�

surge of new registries in recent years, and to better reflect the economic changes we 

have seen occur. Moreover, there are still large gaps in the literature with regards to the 

key operational choices of the most productive of these registries (i.e., those that publish 

PRVW�IUHTXHQWO\���ZKLFK�QHLWKHU�2¶5HLOO\�HW�DO�¶V��������Vcoping review nor other major 

papers in the field account for. 

1.4. Research Questions 

The literature review above has described several major knowledge gaps 

regarding sustainable trauma registry development in LMICs and other similarly 

resource-constrained settings. To begin to address these issues, the following three 

research questions were developed. These questions served as important guideposts 

for this dissertation and were continually referred to throughout the development of study 

designs and analysis.   

1. Where and how are trauma registries implemented and operated in LMICs?  

2. What barriers are encountered in the implementation, operation, and effective 

functioning of trauma registries in LMICs and other resource-constrained settings 

and how are these barriers being addressed?  
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3. How do these barriers and facilitators present in situ? In other words, what does the 

overall experience of sustainable or unsustainable trauma registry implementation 

and operation look like across a variety of resource-constrained contexts?  

1.5. Dissertation Objectives 

Collectively, this dissertation seeks to respond to each of these research 

questions through the following objectives:  

1. To bring up to date previous estimates of the number and location of trauma 

registries in LMICs and to identify the key operational choices of these trauma 

registries. 

2. To identify challenges that inhibit the full functionality of trauma registries in 

LMICs and assess potential solutions.  

3. To identify and examine the numerous barriers that stand in the way of 

sustainable trauma registry implementation in LMICs and other resource-

constrained settings, and the different approaches that have been used to 

overcome these barriers. 

Together, these objectives aim to develop a deeper understanding of trauma 

registry implementation and operation in resource-constrained settings, identifying 

critical roadblocks that stand in the way to sustainable operation and acting as a 

resource for those looking to develop their own trauma registries or those who are 

already on this path to learn from. What exactly does sustainability mean? In the case of 

trauma registries, I interpret it as encasing two characteristics: longevity and efficacy 

(high quality data that is applied to address injury prevention, quality of care, and more). 

I include efficacy here because longevity alone is not enough to emulate if it does 

nothing to address the burden of injury in LMICs. However, the two often go hand in 

hand, given the funding for a trauma registry generally is dependent on showing its 

value.  

Drawing on a scoping review of the literature, and both survey and case study 

methodology, this research provides an in-depth understanding of the implementation 

and operation of sustainable trauma registries in LMICs. 
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1.6. Dissertation Structure 

This dissertation is structured according to the paper-based model. It is 

composed of four different papers, which include a scoping review (chapter 2), a 

commentary (chapter 4), a survey (chapter 6), and a multi-case study (chapter 7). Three 

of the four papers have been published in academic journals. The final paper (chapter 7) 

was submitted for review in January 2022. I have written a short bridging chapter 

between chapters 2 and 4, and between chapters 4 and 6 to situate them within the 

broader objectives of the dissertation and illustrate the connections between them. A 

brief overview of the four main chapters is provided below.  

Chapter 2:  Trauma Registry Implementation and Operation in Low- and Middle-Income 

Countries: A Scoping Review 

Chapter 2 details a scoping review of 128 peer-reviewed, English language 

studies that either used or were about a trauma registry in an LMIC. The objective of the 

review was to bring up to date previous estimates of both the number and location of 

trauma registries in LMICs. The review also sought to identify from these studies the key 

operational choices of the trauma registries, including injury severity scoring, data 

collection practices, and the fields collected and abstracted for research purposes.  

The scoping review identified a total of 65 trauma registries in LMICs, indicating a 

doubling of trauma registries in middle-income countries and a quadrupling of trauma 

registries in low-income countries based on rates previously reported in 2013. 

Fundamental operational choices were also identified such as the common use of paper-

based data collection methods, the popularity of various injury severity scores, and the 

types of variables most frequently collected by trauma registries with the greatest 

number of publications. The review also found that just over one-third of the 65 trauma 

registries were fixed-trial or failed registries. 4 

As part of the dissertation, this chapter provides an important assessment of the 

field of trauma registries in LMICs, laying the foundation for subsequent analyses to 

build on. In particular, understanding what the scope of trauma registries looks like in 

LMICs and reading through each of the papers that were a part of this review led me to 

consider the types of challenges that are standing in the way to using trauma registries 

more effectively to inform injury prevention and mitigation initiatives. Additionally, the 
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finding that just over one-third of trauma registries in LMICs are short-term or failed was 

a critical discovery and helped focus my dissertation on working to improve this ratio. 

While the research produced by these short-term registries is important, their potential to 

assess trends over time is limited. Identifying approaches to facilitate and prioritise the 

development of more sustainable registries, as I do in chapters 6 and 7, serves as an 

important step forward for the field.  

Chapter 4: Maximizing the potential of trauma registries in low- income and middle-

income countries 

Chapter 4 presents a paper that asserts the following: even though a trauma 

registry movement has taken hold in LMICs, emerging trauma systems have not 

benefitted as greatly from trauma registries compared with trauma systems in HICs. This 

commentary argues that numerous developmental and operational challenges have so 

far inhibited trauma registries in LMICs from reaching their full potential, most especially 

informing injury prevention and mitigation initiatives, and improving the quality of trauma 

care. The paper seeks to identify the most troubling of these challenges and explore 

potential solutions to address them. Research for this paper came largely from the 

review of the literature conducted for chapter 2.  

Four major challenges are outlined in the paper. These include the superficial 

characterization of injury epidemiology in the data collected, missing or incomplete 

fields, the lack of local dissemination of trauma registry results, and finally, the difficulty 

in conducting external benchmarking with other local or international trauma registries. 

Solutions include the use of geospatial technologies to provide a more nuanced 

understanding of local injury epidemiology, improved dissemination of findings to local 

community-based organizations, the use of electronic data collection to improve patient 

tracking and reduce rates of missing or incomplete data, and finally, the standardization 

of patient eligibility criteria and collected variables to allow for increased external 

benchmarking of outcomes. 

This chapter provides a critical look at the state of trauma registries in LMICs and 

suggests several ways to address key challenges that stand in the way of maximizing 

potential, and thus minimize both the rate and poor outcomes of injury. The paper was 

the first of its kind in the field to identify the major difficulties trauma registries in LMICs 
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face, and how these have directly or indirectly limited or inhibited their ability to inform 

injury prevention and mitigation strategies or improve the quality of trauma care.   

Chapter 6: Understanding the barriers and facilitators to trauma registry development in 

resource-constrained settings: A survey of trauma registry stewards and researchers  

Chapter 6 presents a survey of trauma registry stewards and researchers with 

the goal to identify and better understand the most common barriers that stand in the 

way of sustainable trauma registry implementation, and the types of strategies that have 

proven successful in overcoming these barriers. This is the first of two chapters in this 

dissertation that draws from data collected from trauma stewards and researchers who 

have played a role in the development or current operation of a trauma registry. This is 

also the first of two chapters that expands its scope beyond LMICs to include other 

similarly resource-constrained settings. Given the nature of the scoping review and 

commentary that preceded these chapters, I chose to focus on LMICs only. While I was 

interested in situations of trauma registry development in any resource-constrained 

setting, it made the most sense to filter search results by country income level as few 

papers were being returned otherwise when more specific terms were used (e.g., 

µUHVRXUFH-FRQVWUDLQHG�VHWWLQJ¶�RU�µUHVRXUFH-limited VHWWLQJ¶���However, with chapter 6 and 

8 focused on connecting with people, not papers, we were able to expand our scope to 

both LMICs and similarly resource-constrained settings allowing for a more complete 

understanding of possible barriers and facilitators. 

Overall, 22 individuals responded to the survey, representing a total of 13 

different countries. One individual responded based on their experience with two 

separate registries; consequently, the survey represents the experience of 23 trauma 

registries in total. Major findings of the study indicate that the most common barriers to 

trauma registry implementation include issues of staffing, funding, and stakeholder 

engagement. Respondents identified numerous strategies for addressing these barriers. 

Those mentioned by multiple respondents included the need for a trauma registry 

champion, fostering strong stakeholder relationships, and improving efficiency of data 

collection such as using a minimal data set.  

This chapter builds on research done by others in the field to identify barriers to 

trauma registry development. However, our analysis goes further than other studies 
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have by seeking the full range of experiences directly from trauma registry stewards and 

researchers themselves, as opposed to surmising these barriers from a review of the 

literature (Bommakanti et al., 2018). While some of the findings between the two papers 

overlap, there is much that is different, highlighting the importance of doing qualitative 

research. Results from this chapter also indicate a diversity of experiences in 

establishing a trauma registry in resource-constrained settings that echoes the previous 

chapters outlining the differences in operational choices of trauma registries in LMICs 

and the varying challenges many of these trauma registries face in maximizing their 

potential.  

Chapter 7:  Understanding the barriers and facilitators to trauma registry development in 

resource-constrained settings: A survey of trauma registry stewards and researchers 

Building directly on the work done in chapter 6, chapter 7 describes a multi-case 

study of trauma registry stewards that have worked to develop or operate a trauma 

registry in a resource-limited setting. The study sought to use these cases to conduct a 

more in-depth exploration of the major barriers and facilitators to trauma registry 

operation in these settings with a specific focus on stakeholder relationships, securing 

funding, methods of data collection, and the use and dissemination of trauma registry 

data.  

Though this study similarly analyzes data from trauma registry stewards and 

researchers, the studies were carried out separately and a new set of participants were 

recruited. Nine cases were examined, representing a wide range of countries both 

geographically, economically, and culturally. Data was collected from interviews, journal 

articles, reports, and trauma registry documents, and subsequently analyzed both within- 

and across-cases. Ten themes regarding the sustainability of trauma registries were 

identified relating to the need for strong stakeholder relationships, stable and 

independent funding, efficient data collection, and the frequent use and dissemination of 

trauma registry data. 

This chapter adds to the findings from chapter 6 but goes deeper into 

understanding the contextual and interpersonal relationships that can either help or 

hinder trauma registry sustainability. ,Q�SDUWLFXODU��WKH�VWXG\¶V�H[SORUDWLRQ�RI�FDVHV�WKDW�

have failed has never before been examined and critically adds to our understanding of 
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the factors necessary to establish sustainable trauma registries. Overall, the study adds 

to the knowledge shared in the other three papers of this dissertation, and like the 

others, serves as a critical resource for those looking to establish their own trauma 

registries or who are in the process of navigating these barriers themselves.  

Chapter 8: Conclusion 

In this final chapter, I revisit my research questions objectives and provide a 

discussion of how each paper in this dissertation addresses these objectives.  
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Chapter 2. Trauma Registry Implementation and 
Operation in Low- and Middle-Income Countries: A 
Scoping Review 

Adapted from Leah Rosenkrantz, Nadine Schuurman & Morad Hameed (2019): Trauma 

registry implementation and operation in low- and middle-income countries: A scoping 

review, Global Public Health, DOI: 10.1080/17441692.2019.1622761 

2.1. Abstract 

Injury is a major public health crisis contributing to more than 4.48 million deaths 

annually. Trauma registries have proven highly effective in reducing injury morbidity and 

mortality rates in high income countries. They are a critical source of information for 

injury prevention, benchmarking care, quality improvement, and resource allocation. 

Historically, low- and middle-income countries (LMICs) have largely been excluded from 

trauma registry development due to limited resources. Recently, this has begun to 

change with low-resource hospitals adopting innovative strategies to implement trauma 

registries. Nonetheless, dissemination of these strategies remains fragmented. Hospitals 

looking to develop their own trauma registries have no current, comprehensive resource 

that summarises the implementation decisions of other registries in similar contexts. This 

scoping review aims to identify where trauma registries are located in LMICs, bringing up 

to date previous estimates, and to identify the most common approaches to registry 

implementation and operation in these settings.  

2.2. Introduction 

Injury claims more than 4·48 million lives per year ± a mortality rate greater than 

HIV, malaria, and tuberculosis combined (Roth et al., 2018). However, injury mortality 

represents only part of this global health crisis ± injury morbidity is arguably an even 

greater issue. In fact, the Global Burden of Disease 2017 study estimated that injuries 

accounted for 252 million disability adjusted life years (DALYs) (Roth et al., 2018). 

Though the magnitude of this statistic alone is staggering, it fails to capture the true 

impact of injury morbidity. For example, both short- and long-term sequelae are com- 

mon in trauma patients, often significantly affecting health-related quality of life (Alves et 
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al., 2009; Marasco et al., 2015; Polinder et al., 2010; Schneeberg et al., 2016; Scholten 

et al., 2015), and increasing the risk of certain psychiatric disorders like anxiety, 

depression, and post-traumatic stress disorder �2¶'RQQHOO�HW�DO���������2UORYVND�HW�DO���

2014). Furthermore, patients and their families often face heavy financial burdens 

following an injury, including the possibility of expensive hospital bills and follow-up care, 

as well as loss of income in patients suffering from disability (Gosselin, 2009; Nguyen et 

al., 2016; World Health Organization, 2014).   

While both injury morbidity and mortality are truly global issues, they 

disproportionately affect those in low- and middle-income countries (LMICs). More 

specifically, 70% of all deaths due to injury occur in countries ranked as being low, low-

middle, or middle in terms of their development (Global Burden of Disease Collaborative 

Network, 2018). This disparity between LMICs and their high- income counterparts can 

be largely attributed to two different factors: the first is that injury occurs more frequently 

in LMICs than it does in high income countries (HICs), and the second is that access to 

quality trauma care for injured patients in LMICs is much less common than for those in 

HICs. Both frequency and outcome of injury however can be improved by adopting a 

systematic approach to injury control and trauma care (Gabbe et al., 2011, 2012; Moore 

et al., 2015). Such approaches have even been shown to reduce mortality by 14% 

(Maxson et al., 2017). 

This systematic approach is based on the surveillance of injuries and trauma 

care through hospital-based trauma registries. Trauma registries are the on-going 

collection, assessment, and analysis of data collected on injured patients presenting to a 

hospital or clinic for the purposes of injury prevention, quality improvement, and internal 

and external benchmarking. Such registries have been commonly used by HICs and 

have proven to be critical for informing both mortality and morbidity reduction efforts 

(Cameron et al., 2008; Maxson et al., 2017; C. Mock et al., 2004; Moore et al., 2017; 

World Health Organization et al., 2009). However, due to financial and human resource 

constraints, hospitals in LMICs have largely been systematically excluded from 

developing their own trauma registries (Bommakanti et al., 2018; C. Mock et al., 2006; 

C. N. Mock et al., 1993). Furthermore, for hospitals looking to embark on this process, 

few context-DSSURSULDWH��UHVRXUFHV�DUH�DYDLODEOH��7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ¶V�,QMXU\�

Surveillance Guidelines is perhaps the most instructive of these resources, however it is 

not comprehensive for those wishing to establish a trauma registry as it only pertains to 
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collecting data on the injury event ± not on pre-hospital or hospital care or outcome. 

Other resources documenting certain aspects of the experience of trauma registry 

implementation in LMICs are relatively few �%RPPDNDQWL�HW�DO���������2¶5HLOO\�HW�DO���

2012, 2013a, 2016).  

In recent years however, an increasing number of hospitals in LMICs have 

demonstrated that it is possible to overcome these barriers. Reports of trauma registry 

development in low-resource settings have begun to appear more frequently in the 

academic literature, with hospitals and change-makers using new and efficient ways to 

address the financial and human resource limitations imposed by their setting �2¶5HLOO\�

et al., 2012, 2013a). Innovative strategies like more stream-lined data sets, simplified 

injury severity scoring methods, and even electronic data collection at the point of care 

have released these hospitals from the cost and effort constraints of traditional registries 

(Bommakanti et al., 2018). 

Grassroots efforts to develop registries are inspiring. As an increasing number of 

hospitals in LMICs develop their own trauma registries, the time is right for more 

concerted action to agree upon the common data fields collected and extracted by these 

trauma registries and ways to integrate this data across all of them. A scoping review by 

2¶5HLOO\�HW�DO���������RQ�WUDXPD�UHJLVWULHV�LQ�GHYHORSLQJ�FRXQWULHV�PDGH�SURJUHVV�LQ this 

direction and concluded with a call for further research collating the experience of those 

trauma registries that have proven to be most active in these low-resource settings 

�2¶5HLOO\�HW�DO�������D�. The review, however, requires updating to better reflect the 

economic changes and new surge of trauma registries in the last five years. 

Furthermore, the paper only examines the fields collected by hospital trauma registries 

in LMICs, and not those extracted for research purposes. Without the latter, we cannot 

gain a full picture of the fields deemed most critical for inclusion to address the research 

agendas of these hospitals. This scoping review seeks to build on the important work of 

2¶5HLOO\�et al. and bring up to date previous estimates of the number and location of 

trauma registries in LMICs. Additionally, the review aims to identify key operational 

choices of these registries ± including their permanency, an assessment of injury 

severity scores used, data collection practices, and the most common fields collected 

and extracted ± to provide other hospitals looking to develop their own registries critical 

information on current, functional approaches. 
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2.3. Methods 

The methodology for this scoping review was founded in the five-stage 

framework proposed by AUNVH\�DQG�2¶0DOOH\��DQG�IXUWKHU�UHILQHG�WKURXJK�WKH�

recommendations proposed by Levac et al. to best clarify and enhance the rigour and 

transparency of each of these stages �$UNVH\�	�2¶0DOOH\��������/HYDF�HW�DO��������. The 

following five stages were adopted in the conduct of this scoping review on trauma 

registries in low-and middle-income countries: (1) Identifying the research question; (2) 

Identifying relevant studies; (3) study selection; (4) charting the data; and (5) collating, 

summarising, and reporting the results. 

Identifying the research question 

The primary purpose of this scoping review was to quantify and explore spatially 

where trauma registries in LMICs are located, bringing up to date previous estimates, 

and to identify commonalities in the key implementation and operational choices of these 

registries. To address this objective and subsequently guide our search strategy, the 

following research questions were developed: 

� In which LMICs have trauma registries been implemented, and are they fixed-
trial or on-going? 

� How is data being collected? 

� What method of injury severity scoring is used? 

� What fields are most commonly collected and extracted from the most 
productive trauma registries? 

After developing these questions, parameters were set to clarify any ambiguity 

surrounding the concepts of LMICs, trauma registries, and fixed trial vs. on-going trauma 

registries. We defined an LMIC as any country that was classified as being either low or 

medium human development based on the 2016 Human Development Index as 

developed by the United Nations (United Nations Development Programme, 2017). The 

index evaluates countries based on human health, education, and standard of living. We 

chose to use this index as it places a larger focus on the lives human beings are able to 

lead in these countries, which differs from other such indices that focus on economic 

welfare alone. Trauma registries and injury surveillance systems are two terms often 
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used interchangeably; however, it should be noted that in our study we make a very 

clear distinction between the two. We define trauma registries as databases that 

document information related to the injury event, demographics, process of care, and 

outcome of injured patients presenting to a health care facility. This goes beyond injury 

surveillance, which typically only produces data that describe the injury event, 

demographics, and simple measures of patient outcome such as mortality. Finally, fixed- 

trial registries were defined as studies that collected common trauma registry variables 

for only a specified period of time, while on-going trauma registries were defined as 

established and continuous trauma registries with no predefined end-date. 

Identifying relevant studies 

Electronic databases were searched for academic literature only, given time 

restrictions to this study. To ensure a comprehensive search of this literature, a broad 

range of key words were used to identify studies that used or were about a trauma 

registry in an LMIC. No restrictions were placed on time of publication, however due to 

financial restraints, only studies published in English were searched for.  

An abstract search was performed on 29 March 2018 for the following key words 

describing trauma registries in the Global Health, CINAHL, and MEDLINE databases: 

µWUDXPD�UHJLVWU¶�25�µWUDXPD�GDWDED¶�25�µLQMXU\�UHJLVWU¶�25�µLQMXU\�GDWDED¶��$�WRSLF�

search using these same key words was also performed in the Web of Science 

GDWDEDVH��$Q�DGGLWLRQDO�VXEMHFW�KHDGLQJ�VHDUFK�XVLQJ�µWUDXPD¶�$1'�µGDWDEDVHV¶�LQ�

GlREDO�+HDOWK��µ5HJLVWULHV��WUDXPD¶�LQ�&,1$+/��DQG�µ:RXQGV�DQG�,QMXULHV¶�$1'�

µ5HJLVWULHV¶�LQ�0('/,1(�ZDV�DOVR�FRQGXFWHG��1R�VXEMHFW�VHDUFK�DFFRPSDQLHG�WKH�:HE�

of Science database. 

This search was then combined with an abstract search for the Global Health, 

CINAHL, and MEDLINE databases and a topic search for the Web of Science database 

for key words describing LMICs followed by the list of countries identified by the 2016 

UN Human Development Report as being either medium human development or low 

human development (United Nations Development Programme, 2017). 



29 

Study selection 

The search of the four databases originally returned a total of 848 articles, of 

which 441 remained after duplicates were removed. The papers were then initially 

screened to exclude any paper that: 

� Was not peer-reviewed (n = 1) 

� Was a review-type article (n = 25) 

� Referred to a military trauma registry (n = 252) 

� Referred to a country not defined as an LMIC based on the definition set out in 
stage 1 of the framework (n = 26) 

Military trauma registries were excluded as mostly foreign resources are used in the 

development and operation of a trauma registry whereas trauma registries in LMICS are 

often constrained in their development and operation by local resources (Blackbourne et 

al., 2012; Galarneau et al., 2006; Smith et al., 2007). Furthermore, since these registries 

record injuries primarily related to conflict zones, rather than a spectrum of preventable 

injuries, we felt their inclusion was beyond the scope of the review. 

To determine potential for eligibility of the remaining articles (n = 137), abstracts 

and titles were independently assessed by three reviewers based upon the inclusion and 

H[FOXVLRQ�FULWHULD�GHWHUPLQHG�SRVW�KRF��ZKLFK�$UNVH\�DQG�2¶0DOOH\��������DFNQRZOHGJe 

DV�DOORZLQJ�IRU�µLQFUHDVHG�IDPLOLDULW\�ZLWK�WKH�OLWHUDWXUH¶�WR�DLG�LQ�GHWHUPLQLQJ�UHOHYDQFH�

�7DEOH�����$UNVH\�	�2¶0DOOH\���������,I�DQ\�XQFHUWDLQW\�H[LVWHG�IRU�WKH�UHYLHZHU�DERXW�WKH�

abstract, they were instructed to flag it for inclusion. While reviewer agreement was quite 

high (81%), any disagreements between the reviewers that did arise was settled by the 

majority (if two of the three reviewers deemed an abstract should be excluded, it was 

and the same was applied for inclusion). Reviewers were not blind to the name of the 

author or the journal in which the article was published. 111 of the 137 articles qualified 

for inclusion.  

While review type articles were removed in the preliminary screening from the 

final list of articles, their reference lists were hand searched by title to determine any 

other potentially eligible study. 42 titles were identified as being potentially relevant. The 

abstracts for these titles were then obtained, and independently assessed by two 
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reviewers using the same criteria described above (Table 1). 38 of these 42 papers 

qualified for inclusion, resulting in a grand total of 149 papers qualifying for inclusion.  

Table 1.  Inclusion and exclusion criteria for abstract screening 

Criterion Inclusion Exclusion 
Time period No time limitation specified, therefore all articles 

included.  
N/A  

Language English Non-English studies 
Type of article Peer-reviewed; original research   Studies that were not peer-

reviewed; calls to action, 
literature reviews, scoping 
reviews, systematic reviews. 

Availability Full-text version available Full-text version not available 
(this will be determined after 
abstract screening) 

Geographical 
place of study 

Studies that concerned countries listed as either 
low or medium human development as identified 
E\�WKH�81¶V������+XPDQ�'HYHORSPHQW�5HSRUW��
Abstracts that do not explicitly name the country 
but refer to LMICs were left in and inclusion will 
be later determined by the full-text version of 
article.  

Studies that concerned countries 
not listed as either low or 
medium human development as 
identified by the 2016 UN Human 
Development Report.  

Focus of study Any study referring to a trauma registry whose 
definition of a trauma registry is consistent with 
the one provided by Moore in his paper titled, 
³7KH�YDOXH�RI�WUDXPD�UHJLVWULHV´��³7UDXPD�
registries are databases that document acute 
care delivered to patients hospitalized with 
injuries. They are designed to provide 
information that can be used to improve the 
HIILFLHQF\�DQG�TXDOLW\�RI�WUDXPD�FDUH´� 

Any study referring to a trauma 
registry whose definition is 
inconsistent with the one 
provided by Moore.  

Type of trauma 
registry 

Any study referring to a trauma registry inclusive 
of general injury and injury sub-types 

Military trauma registries.  

Injury 
surveillance 
articles  

Injury surveillance is often encapsulated in the 
data recorded for trauma registries according to 
Moore. Articles that mention the use of trauma 
registry data primarily for the purposes of injury 
surveillance should therefore still be included.  
 

Injury surveillance without the 
presence of a trauma registry 
should be excluded since it does 
not align with the primary aim of 
this scoping review.  

 

Full text versions were then obtained and read for all 149 papers, and 

subsequently deemed eligible for final inclusion by a reviewer. Papers were deemed 

ineligible for the following reasons: (1) the paper did not align with the definition of 

trauma registries as outlined by Moore (n = 16); in these cases, data on trauma was 

abstracted from medical records or case notes but not for the purpose of populating and 
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maintaining a trauma registry, (2) the paper provided too little information about the 

location or details of the TR being used (n = 4); in these cases, mention of the trauma 

registry or its data was often limited to a single sentence, and (3) the paper described an 

injury surveillance system not affiliated with a trauma registry (n = 1). Figure 2 illustrates 

the above process.  

Figure 2.  PRISMA flowchart of study identification and selection 

 

Charting the data 

The full articles were then assessed, and data was abstracted using a pre-

determined form. Extracted variables included: year paper was published, whether the 

paper was about a trauma registry or whether the paper used a trauma registry, the 

country, jurisdiction, name, and subtype of the trauma registry if applicable, whether the 

registry was fixed trial vs. on-going, the primary purpose of the paper, the injury severity 

scores used, and whether the registry collected their data electronically. The top ten 

most productive trauma registries from LMICs were then identified based on number of 

publications; data was then charted on the fields most commonly collected or extracted 

from these trauma registries for clinical purposes. We decided to use a subset of the 

registries here to better identify which fields are best facilitating research from these 
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trauma registries. Productivity in terms of publication record was used as a proxy for 

measuring research output in this way. 

Collating, summarizing, and reporting the results 

This final stage involved collating, summarising, and reporting on the results of 

the collected data.  

2.4. Results  

This scoping review yielded 128 eligible papers after the screening and review 

process. Figure 3 shows the number of journal articles by year. Twenty-one of these 

papers primarily described a trauma registry, while the remaining 107 used data 

extracted from a registry to answer a clinical question. Fifty-eight papers extracted the 

registry data to answer a clinical question or used it to examine the epidemiology of 

injury. Eighteen papers used the data for internal comparison studies (e.g., comparing 

mortality between direct and indirect trauma patient transfers), and another 18 for 

external comparison studies (e.g., benchmarking in-hospital mortality with results from 

another trauma registry). Five papers used trauma registry data to assess quality 

improvement initiatives (e.g., evaluating the effect of a general surgery training 

programme), and six for assessment of injury severity scoring measures (e.g., 

investigating the applicability of a number of trauma scoring systems). Just two papers 

used the data for cost analysis purposes (e.g., estimating the current cost of traumatic 

brain injury to the hospital services). 
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Figure 3.  Number of journal article publications per year that either describe 
or use data from a trauma registry located in an LMIC 

 

Of the 128 papers assessed, 65 distinct trauma registries were identified as 

having been implemented in a LMIC. Only seven of these were multi-hospital registries, 

with one of these being a regional trauma registry and another being an international 

trauma registry. Hospitals that operated both their own trauma registry and were also a 

part of a multi-hospital trauma registry in a different study were recorded as having two 

distinct trauma registries. Furthermore, two hospitals (Groote Schuur Hospital in South 

Africa, and Komfo Anokye Teaching Hospital in Ghana) had an initial registry that was 

later replaced by a different trauma registry. For the purposes of this study, they were 

considered as distinct trauma registries. One registry, run by the Pietermaritzburg 

Metropolitan Trauma Service, has also recently expanded to become an information 

system with the dual functionality of both a registry and a hospital medical record. Forty-

three of the 65 trauma registries were on-going registries. The remaining 22 were 

identified as short- term registries as they only operated for a fixed period.  

Regarding location, 27 of the 65 trauma registries had been implemented in a 

low-income country, compared to 38 in a middle-income country. Figure 4 shows the 

number of trauma registries by country, with India, followed by South Africa and Kenya 

having the highest number of registries compared to all other LMICs. No publications 
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reported trauma registries in 29 of the 40 middle income countries and in 33 of the 40 

low-income countries.  
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Figure 4.  Map of low and middle income countries with one or more trauma registries as identified by our search of the 
academic literature 
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Ten of the 43 on-going trauma registries were deemed to be the most productive, 

having 5 or more papers published on either the development and implementation of 

that registry or on data extracted from that registry to answer a clinical question (Figure 

5). Primarily, the most productive registries are in East and South Africa, as well as in 

South Asia. Eight of the ten most productive registries are in a middle-income country. 

Figure 6 shows a map of these regions illustrating the locations of the most productive 

trauma registries.  

Figure 5.  Number of publications of the top ten most active trauma registries 
in LMICs 
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Figure 6.  Map of top ten most active trauma registries in the Global South 
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An assessment of the data collected and extracted from the most productive 

registries revealed the most common fields for either purpose (Figures 7 and 8). Twenty 

variables had collection rates of 50% or more, with the fields describing age and sex 

being collected by 100% of the registries. Eighteen variables had extraction rates of 15% 

or more. Given the diversity of clinical questions posed, we deemed fields with over a 

15% extraction rate as those most common. All 18 variables deemed most commonly 

extracted can also be found on the most commonly collected list. The two variables that 

were collected 50% or more of the time but were extracted less than 15% of the time 

were length of stay (LOS) and complications.  



39 

Figure 7.  Most common fields collected from papers published on the top ten most active trauma registries 
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Figure 8.  Most common fields extracted from papers published on the top ten most active trauma registries 
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Publications on or about 40 of the 65 trauma registries indicate use of some form 

of injury severity score ± the remaining 25 had no recorded use of an injury severity 

score in the publications identified. Sixteen of the 40 trauma registries reported using 

more than one type of injury severity score. The most common score used by trauma 

registries in LMICs was the ISS (26 registries), followed by RTS (15 registries), KTS (14 

registries) and TRISS (5 registries) (Figure 9).  

Figure 9.  Frequency of injury severity scores used by most active trauma 
registries 

 

Furthermore, when examining how the trauma registries collected their data, nine 

reported using an electronic data collection method, and 40 reported using paper-based 

data collection. Publications on the remaining 16 registries did not report on their data 

collection methods.  

2.5. Discussion 

This review has brought up to date previous estimates of trauma registries in 

LMIC and has synthesised their key implementation and operational choices. Findings 

from our study show that the number of overall trauma registries in LMICs have doubled 

for middle income countries and more than quadrupled for low-income countries based 

on rates previously reported by a study published in 2012 �2¶5HLOO\�et al., 2012). While 

trauma registries in LMICs have evidently grown in number, our maps show that they are 
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largely concentrated in a select few countries, indicating many countries have yet to 

establish even a single trauma registry. Spatial visualisation helped to identify these 

areas where there remains a paucity of trauma registries, highlighting a significant need 

that requires global attention. However, spatial visualisation has also helped to identify 

areas where trauma registries are flourishing ± South Asia, and the East and South 

Africa regions all have a relatively high number of trauma registries, as does the 

Caribbean. Several countries in particular are buoying these numbers, with multiple 

trauma registries in each. This rapid growth in trauma registry development in LMICs 

demonstrates a need for their continued documentation. The development of an 

inventory of trauma registries ± or a registry of registries ± to record the progress and 

experiences of trauma registries would better facilitate knowledge dissemination of key 

barriers and the strategies used to overcome them.  

In examining the status of trauma registries in LMICs, the majority identified were 

found to be on-going, however, just over one-third were reported as fixed-trial registries 

meaning they only operated for a set period. A lack of sustainable funding is arguably 

the most common impediment to developing long-term trauma registries (Mehmood & 

Razzak, 2009; Moore & Clark, 2008; Nwomeh et al., 2006; Rutledge, 1995). While the 

research produced by these short-term registries can play a vital role in identifying local 

patterns of injury and serve as an important tool for benchmarking, their potential to 

assess these trends over time is limited by their very nature. Identifying approaches to 

facilitate and prioritise the development of more sustainable registries would serve as an 

important step forward. 

The most predominant method of data collection was a paper-based trauma 

admissions form, used by 40 of the registries. Only nine registries reported using some 

form of electronic software coupled with tablets or mobile devices to collect the data, 

despite studies that have shown their use is more accurate, efficient and complete 

compared to paper-based methods (Odero et al., 2007; E. Zargaran et al., 2014, 2018). 

Although cost of implementing such an electronic system is more than the paper-based 

method, studies have illustrated that it is still an economically feasible option. In fact, a 

recent study in Pakistan showed that it was possible to develop and implement a new 

trauma registry software for under $10,000 USD (Mehmood et al., 2013). The 

development of open-source software alternatives continues to drive this cost down 

further (Mehmood et al., 2013). However, even if costs are reduced, it is possible that 
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lack of infrastructure ± including frequent electricity outages ± has prohibited more 

registries from adopting this approach (Fraser et al., 2005; Holder et al., 2004). 

0HDVXUHPHQW�DQG�GRFXPHQWDWLRQ�RI�D�SDWLHQW¶V�LQMXU\�VHYHULW\�LV�a critical 

component of most trauma registries, helping to describe severity for purposes of 

emergency and subsequent care but also serving as a key element in both internal and 

external benchmarking across injury types (S. Baker, 1971; S. P. Baker et al., 1974). In 

������2¶5HLOO\�HW�DO��UHSRUWHG�WKH�,QMXU\�6HYHULW\�6FRUH��,66��DV�WKH�most used score 

among registries in LMICs, followed by the Revised Trauma Score (RTS), Trauma and 

Injury Severity Score (TRISS), and the Kampala Trauma Score (KTS), respectively 

�2¶5HLOO\�HW�DO�������D�. In our current analysis of all trauma registries in LMICs, the ISS 

and RTS remain the most common scores reported by all trauma registries in LMICs, but 

the KTS has since become the third most frequently used score, switching rank with the 

TRISS. 

Developed in 1996 in Kampala, Uganda, the KTS is a simplified composite of the 

ISS and RTS and was the one of the first iterations of a trauma severity score developed 

for low-resource contexts (Haac et al., 2015; O. C. Kobusingye & Lett, 2000; MacLeod et 

al., 2003). In the recent rise of trauma registries in LMICs, use of the KTS has become a 

PRUH�SRSXODU�RSWLRQ�DV�LW�LV�HDVLHU�WR�FDOFXODWH�DQG�GRHVQ¶W�UHTXLUH�H[SHQVLYH�GLDJQRVWLF�

tools such as CT scans or x-ray machines. As of 2013, the KTS was reportedly used by 

only 6 trauma registries in LMICs �2¶5HLOO\�HW�DO�������D�, but our findings indicate use of 

the KTS (and its second iteration, the KTS II) has since doubled to 12 trauma registries 

(19 publications) in just five years. 

Since the creation of the KTS, the Mechanism, GCS, Age and Pressure (MGAP) 

score, and GCS, Age and Pressure (GAP) score have also been developed as simplified 

tools for calculating injury severity and are thus well-suited for low-resource contexts 

(Kondo et al., 2011; Laytin et al., 2017; Sartorius et al., 2010). Use of these scores is 

minute compared to the KTS ± our study found not a single trauma registry using the 

MGAP score, and only one in India using the GAP score. 

As for the use of the ISS and RTS among trauma registries in LMICs, such high 

frequency is somewhat surprising given the availability of something like the KTS. 

Nonetheless, given the wide use of both the ISS and RTS across trauma registries in 
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high income countries (Champion et al., 1990; )UDQNO\Q�	�/HH��������2¶5HLOO\�HW�DO���

2012), the potential to benchmark to more hospitals at the international level has likely 

influenced their adoption in LMICs. 

This review also considered the fields collected and used for research purposes 

by the most productive trauma registries in LMICs. Our findings regarding the most 

collected and extracted fields indicate a group of 20 collected and 18 extracted variables 

that the top publishing registries have deemed most important, giving insight into the 

information hospitals themselves deem highly important for research purposes. 

However, to begin outlining what this common minimum dataset might look like, a 

concerted effort is needed to properly define what these fields mean exactly, and how 

they should be collected. Without these guiding definitions, proper bench- marking 

cannot be achieved. Further research into how to best establish and implement these 

guidelines broadly will be imperative to trauma registry research moving forward. 

Nonetheless, identification of these fields as we have done in this study serves 

as an important resource for hospitals looking to establish their own trauma registries in 

similar contexts, and provides the basis for a new common minimum dataset that can be 

used worldwide. By suggesting we adopt a common minimum dataset as the basis for a 

global trauma registry, we by no means suggest that this becomes the only set of fields 

the registry collects ± effective functioning of a trauma registry after all is heavily steeped 

LQ�WKH�FRQWH[W�RI�ERWK�WKH�KRVSLWDO¶V�UHVRXUFHV�DQG�WKH�FRPPXQLWLHV�LW�VHUYHV�(Holder et 

al., 2004; Nwomeh et al., 2006). Nevertheless, a common minimum dataset serves the 

important purpose of equipping all trauma registries with the data they need to answer 

key critical research questions about injury patterns and trauma care. If variables are 

consistently defined, it can further lend itself to benchmarking across hospital, regional, 

national, and even international lines to assess the quality of care they are currently 

providing and give key indicators for which areas need significant improvement. By 

linking trauma registries in this way, a global trauma registry allows for the study of 

larger trends in injury across all countries and can help us widen our knowledge base of 

the field. 
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Limitations 

Limitations of this scoping review are primarily rooted in the study identification 

stage of the methodology. Foremost, this study only identified and screened English-

language publications in peer-reviewed journals and used such publication as a proxy 

for identifying trauma registries in LMICs. This potentially misses any relevant study 

published in a different language and may omit the identification of trauma registries who 

did not publish their data in this manner. Given the international scope of this paper, 

such a limitation is unfortunate. However, English-language papers comprise much of 

the scientific literature and as such, missed potential is expected to be minimal. 

Our definition of which couQWULHV�FODVVLI\�DV�µORZ�RU�PLGGOH-LQFRPH¶�DOVR�DIIHFWV�

our results. In choosing to use the HDI to define these countries, we may have missed 

identifying trauma registries being implemented and operated in other low resource 

contexts. We recognise that there are many cases of trauma registries operating in 

remote or poorly funded areas of higher income countries as well that would be 

important to consider in future studies of trauma registry development in resource-poor 

settings. 

Furthermore, while it is not a necessity of a trauma registry to publish their 

findings in the scientific literature, we expected most trauma registries would do so and 

judged this to be the best method for efficiently and objectively identifying as many 

trauma registries as possible. In a similar vein, our study also may have missed those 

papers that were published in journals not represented by the databases we searched. 

Although we strived to choose as comprehensive of databases as possible, there is 

potential that these databases missed articles published in journals more readily found in 

regional or globally minded databases. To minimise this effect, we opted to conduct an 

additional hand-search of the citations of any review type article related to our original 

search to identify as many of these articles as possible. 

Finally, other limitations outside of the study identification stage also exist. In 

particular, underlying foreign-ORFDO�FROODERUDWLRQV�PD\�EH�VNHZLQJ�UHJLVWULHV¶�SXEOLFDWLRQ�

records. As this was not explicitly examined in our study, it is possible that the registries 

we identified as being the top ten most productive may be influenced by this factor. 
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Further research into the underlying collaborations that influence the development of 

trauma registries in LMICs is required to understand this relationship more fully. 

Opportunities for further research 

This review, and the others that have preceded it, form the basis for better 

understanding trauma registry implementation and operation in LMICs. As trauma 

registries in these settings grow, continued research is required to more fully understand 

and disseminate the experiences of these registries so others can follow in their 

footsteps. In particular, research that focusses on what makes certain trauma registries 

more productive or more sustainable long-term will serve as an important resource for 

encouraging their steady growth, in spite of the resource limitations they may face. 

A renewed focus on efforts to standardize trauma registries in these contexts, 

particularly in the fields they collect and the trauma severity scoring measures they use, 

will also be critical if we are to maximize the potential usefulness of these registries for 

benchmarking purposes. Further research is required to better understand how such 

standardization efforts can best be achieved, especially given the wide range of contexts 

and resource constraints of these settings. 
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Chapter 3. Connecting challenges to opportunities  

The scoping review in chapter 2 forms the basis for the other three major papers 

to come in this dissertation. 7KH�UHYLHZ¶V�findings are suggestive of a quickly growing 

grassroots movement of trauma registry implementation in LMICs. Despite this growth, 

the papers being published from trauma registry data seem to be largely concentrated 

on categorizing superficial epidemiological characteristics such as age and sex, with few 

studies conducting internal or external benchmarking or documenting improvements to 

quality of care. While these epidemiological studies are important, they do little in the 

way of informing injury prevention or mitigation strategies which require a more nuanced 

understanding of risk. In addition, the lack of internal or external benchmarking studies 

or evaluations of quality improvement initiatives suggest this area is similarly untapped, 

despite its potential to improve hospital processes and save more lives.  

Reading through each of the papers included in the scoping review led me to a 

greater understanding of the difficulties that trauma registries in these settings are 

facing. These difficulties are hindering the ability of trauma registry findings to inform 

injury prevention, mitigation, or quality improvement initiatives. Though a few trauma 

registries have found innovative ways to avoid or overcome several of these pitfalls, 

there was little being done to highlight the issue at a macro level, or to describe the ways 

in which certain problems can be remedied.  

This next paper aims to connect challenge to opportunity to promote the more 

effective use of trauma registries in LMICs for injury prevention and mitigation purposes 

and to improve quality of trauma care. In several cases, we looked at the solutions that 

other trauma registries in similar settings had implemented. In other cases, we looked 

beyond the field of injury and trauma to brainstorm opportunities to address these 

challenges. Research coming out of spatial epidemiology and GIScience, and the field of 

global health more broadly, were critical sources of inspiration for some of the solutions 

we offer.  
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Chapter 4. Maximizing the Potential of Trauma 
Registries in Low-Income and Middle-Income 
Countries 

Adapted from Leah Rosenkrantz, Nadine Schuurman, Claudia Arenas, Andrew Nichol & 

Morad Hameed (2020): Maximizing the Potential of Trauma Registries in Low-Income 

and Middle-Income Countries, Trauma Surgery & Acute Care Open, DOI: 

10.1136/tsaco-2020-000469. 

4.1. Abstract 

Injury is a major global health issue, resulting in millions of deaths every year. 

For decades, trauma registries have been used in wealthier countries for injury 

surveillance and clinical governance, but their adoption has lagged in low-income and 

middle-income countries (LMICs). Paradoxically, LMICs face a disproportionately high 

burden of injury with few resources available to address this pandemic. Despite these 

resource constraints, several hospitals and regions in LMICs have managed to develop 

trauma registries to collect information related to the injury event, process of care, and 

outcome of the injured patient. While the implementation of these trauma registries is a 

positive step forward in addressing the injury burden in LMICs, numerous challenges still 

stand in the way of maximizing the potential of trauma registries to inform injury 

prevention, mitigation, and improve quality of trauma care. This paper outlines several of 

these challenges and identifies potential solutions that can be adopted to improve the 

functionality of trauma registries in resource-poor contexts. Increased recognition and 

support for trauma registry development and improvement in LMICs is critical to 

reducing the burden of injury in these settings. 
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4.2. Background 

Injuries kill approximately 4.8 million people a year, and account for 10% of 

deaths worldwide² 32% more than the number of deaths from tuberculosis, malaria, 

and HIV/AIDS combined (Haagsma et al., 2016; Norton et al., 2006). It is estimated that 

another 973 million people sustain injuries that require some form of health care 

(Haagsma et al., 2016), many of whom come from low- and middle- income countries 

where the burden of injury is highest.  

These numbers signal a global health crisis with devastating consequences, but 

LW�GRHVQ¶W�KDYH�WR�EH�WKLV�ZD\��7KH�PDMRULW\�RI�WKHVH�LQMXULHV�DUH�SUHYHQWDEOH��DQG�WKH�

strategies that aid in this regard are relatively inexpensive to implement and have been 

backed by rigorous scientific evidence. Dollar for dollar, injury prevention and mitigation 

have been shown to be the most effective way to address injury (Christoffel & Gallagher, 

2006; Haddix et al., 2003; Miller et al., 2000), and efforts to improve trauma care through 

quality assurance (QA) and quality improvement (QI) programs1 have also played a 

critical role in this regard (Hashmi et al., 2013; Hemingway et al., 2015; Quality 

Assurance, Health Care - MeSH - NCBI, n.d.).  

The establishment of trauma systems in high-income countries (HICs) tackles 

injury through both of these avenues. Trauma systems address the complex 

organizational problem of injury on the local, regional and national scale through the 

coordination of numerous resources and services required for effective trauma 

management (Nathens et al., 2004). They represent a coordinated public health 

response to injury control through prevention and treatment and have proven highly 

effective in reducing rates of injury morbidity and mortality in HICs (Gabbe et al., 2012; 

Moore et al., 2015, 2017; Shackford et al., 1986). 

 
1 4XDOLW\�DVVXUDQFH�DQG�TXDOLW\�LPSURYHPHQW�UHIHU�WR�³activities and programs intended to assure 
or improve the quality of care in either a defined medical setting or a program. The concept 
includes the assessment or evaluation of the quality of care; identification of problems or 
shortcomings in the delivery of care; designing activities to overcome these deficiencies; and 
follow-up monitoring to ensure effectiveness of corrective steps´�(Quality Assurance, Health Care - 
MeSH - NCBI, n.d.). 
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A critical first step in the development of these trauma systems is the collection 

and analysis of injury data in the form of a trauma registry (E. M. Zargaran et al., 2016). 

Trauma registries record information related to the injury event, process of care, and 

outcome of the injured patient (Moore & Clark, 2008; Nathens et al., 2004). This data is 

vital to informed decision-making across the entire continuum of trauma care from injury 

prevention and mitigation to pre-hospital and hospital care, and finally rehabilitation and 

community care.  

While HICs have built their trauma systems upon the foundation of trauma 

registry data, LMIC countries have struggled to do the same (E. M. Zargaran et al., 

2016). One of the major reasons why is that implementing and operating a trauma 

registry is costly. Many hospitals in LMICs simply do not have the human or financial 

resources necessary to implement trauma registries in the same capacity as HICs. 

Consequently, the number of trauma registries in LMICs remain few, although this is 

slowly starting to change �2¶5HLOO\�HW�DO��������. Traditional resource challenges to 

trauma registry implementation in LMICs have recently begun to be answered with 

novel, cost-effective solutions that are, in many ways, leap-frogging some of the 

inefficiencies of trauma registries in HICs (O. Kobusingye & Lett, 2000; Rosenkrantz et 

al., 2019b; Schuurman et al., 2011; The Electronic Trauma Health Record (ETHR), n.d.). 

As a result, trauma registry development in these countries has begun to grow 

(Rosenkrantz et al., 2019b). A 2019 scoping review of trauma registries in low resource 

settings estimates that there are 27 trauma registries operating in low-income countries 

and 38 in middle-income countries (Rosenkrantz et al., 2019b). In just seven years, 

these numbers have more than quadrupled for low-income countries and have doubled 

for middle-income countries �2¶5HLOO\�HW�DO��������. 

Although a trauma registry movement has undoubtedly begun to take hold in 

LMICs, emerging trauma systems have not benefitted as greatly from trauma registries 

compared to HICs. We argue that numerous developmental and operational challenges 

such as missing or incomplete data, poor dissemination of registry findings, and large 

variations in what, how, and on who the data is collected have inhibited trauma registries 

in LMICs from reaching their full potential.  Overcoming these barriers may represent 

one of the biggest opportunities in global public health given the magnitude of this injury 

crisis. The purpose of this paper is to therefore identify the most salient of these 

challenges and explore potential solutions to address them. We start with a brief history 



51 

of trauma registry development in LMICs, then discuss the major barriers and 

opportunities for their use in informing injury prevention and mitigation efforts in the pre-

injury phase, as well as improving quality of trauma care in the post-injury phase (Figure 

10).  

Figure 10.  Injury timeline 

 
Injury timeline. This figure displays the three phases of injury (as informed by the Haddon Matrix). 
On the left side is the pre-injury phase, where a variety of interrelated factors can increase the 
risk of an injury event. Injury risk factors leading up to the injury event can be targeted and 
addressed through injury mitigation to reduce the magnitude of severity of the injury, or through 
injury prevention to stop it from happening altogether. On the right side is the post-injury phase. 
The typical process of care for an injured patient is shown. Measures to improve quality of trauma 
care (i.e., quality assurance, quality improvement) can be taken at every step during the process 
of care to improve injury outcome. Data from trauma registries help to inform these above efforts 
to tackle injuries both before and after they occur.  

However, before we begin, we must acknowledge our biases as researchers 

hailing from mostly HICs writing about the healthcare systems of LMICs. While our 

arguments are built from the foundation of research coming out of LMICs on trauma 

registries, we recognize that we cannot possibly have all the answers to this pressing 

problem without involving the voices of experts from each of these LMICs. Nor can we 

fully know and account for the nuances of such diverse systems. Instead, we hope that 

this paper can serve as a jumping off point for additional research and funding of trauma 

registries in LMICs by synthesizing and critically assessing the body of knowledge that 

has emerged from this field so far. 
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Trauma registry development in LMICs  

In the early 1990s, several fixed-trial studies began to explore injury 

HSLGHPLRORJ\��SDWLHQW�FDUH��DQG�RXWFRPH�LQ�VHYHUDO�/0,&V�LQ�$IULFD��+RZHYHU��LW�ZDVQ¶W�

until 1999 that the first on-going trauma registry was developed at Mulago hospital and 

Kawolo hospital in Uganda as part of an effort to establish a national injury surveillance 

system (Andrews et al., 1999; O. Kobusingye & Lett, 2000).  This registry differed from 

its high-income counterparts in two key ways. First, the registry only collected the 

minimum number of variables it deemed necessary to meet its objectives. Given that 

many hospitals in LMICs are understaffed, this innovation has since proven to be an 

essential time-saving strategy for prospectively kept registries, helping to reduce the 

time and energy clinicians or other health professionals would spend collecting data. 

Second, the registry adopted a new, validated injury severity scoring tool, called the 

Kampala Trauma Score (KTS), which differs from more commonly used scores like the 

Injury Severity Score (ISS) or Revised Trauma Score (RTS). The ISS and the RTS have 

important limitations in lower resource settings such as complex calculations and age 

specifications. The KTS on the other hand is much simpler to calculate and is also 

applicable to all ages² both of which are particularly well suited for LMIC environments 

where healthcare worker time is at a premium and pediatric hospitals are uncommon (O. 

Kobusingye & Lett, 2000). 

Together, these adaptations have allowed the registry to flourish in an 

environment where both financial and human resources are limited and has paved the 

way for other registries to follow suit. In the years since, a grassroots movement has 

evolved, with more hospitals in LMICs looking to develop their own trauma registries in 

ways that confront the unique barriers inherent to these countries. Yet, several facets of 

these registries have limited their full potential.  

In the following sections, we explore two principal outcomes of trauma 

registries² 1) injury prevention and mitigation, and 2) quality of trauma care²and the 

challenges and opportunities associated with them (Table 2). While we recognize that 

trauma registry development and implementation in LMICs has numerous barriers, we 

have chosen to focus our discussion on those roadblocks that are common across many 

contexts and specifically inhibit the potential of trauma registries to develop effective 

injury mitigation and prevention strategies.  
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Table 2.  Challenges and opportunities to maximizing trauma registry 
potential 

Injury prevention & mitigation 

Challenges: Opportunities: 
Often, data collected on the pre-injury phase only 
superficially characterizes the injury epidemiology 
in a region.  

'DWD�FROOHFWLRQ�QHHGV�WR�µGLJ-GHHSHU¶�WR�EHWWHU�
understand the injury epidemiology including major 
social, economic, behavioral, and environmental 
risk factors. Fields (e.g., injury location or activity at 
the time of injury) and technologies (GPS, 
Geographic Information Systems (GIS) software) 
that can address this gap should be considered.  

Current dissemination strategies often do not 
target local stakeholders.  

Improved dissemination of findings to government 
and relevant community-based organizations as 
opposed to just academic audiences; improved 
visualization of findings to ease communication to 
stakeholders (e.g., PDSV��JUDSKV«HWF���� 

Quality of trauma care 

Challenges: Opportunities: 
Missing or incomplete data fields  The use of electronic data collection to improve 

patient tracking and reduce rates of missing or 
incomplete data.  

Variation in trauma registries across LMICs (e.g., 
lack of consistency between patient inclusion 
FULWHULD��YDULDEOH�GHILQLWLRQV��VHYHULW\�VFRULQJ«HWF���� 

Standardization of trauma registries through the 
development of a standardized minimum dataset 
would allow for increased external benchmarking of 
outcomes, and consequently provide more data to 
inform QA efforts; could also serve as an important 
resource to guide development of new trauma 
registries.  

4.3. Injury Prevention and Mitigation 

Several challenges exist to improving the potential of trauma registries with 

regards to informing injury prevention and mitigation. Two major issues include the type 

of data being collected and the ways in which the findings from the trauma registry are 

disseminated. This section outlines these challenges and proposes several solutions to 

address these issues. 

Challenges  

A survey of the literature on trauma registries in LMICs indicates that over half of 

all papers published that use data extracted from a LMIC trauma registry focused on the 
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injury epidemiology of incoming trauma patients �2¶5HLOO\�HW�DO���������5RVHQNUDQW]�HW�

al., 2019b). Such information forms the basis for injury prevention and mitigation. 

+RZHYHU��LQ�PDQ\�FDVHV�WKH�GDWD�EHLQJ�FROOHFWHG��H�J��DJH��VH[��RFFXSDWLRQ«HWF���RQO\�

superficially characterizes the burden of injury in a region (Rosenkrantz et al., 2019b). 

Other information such as where the injury occurred or the type of activity the individual 

was engaged in at the time of the injury are collected much less frequently. However, 

these are the questions that provide the type of information needed for a much more 

nuanced understanding of injury risk and, subsequently, the injury prevention and 

mitigation measures that can target these risks in the pre-injury phase.  

Furthermore, injury prevention and mitigation initiatives targeting the pre-injury 

phase require that such knowledge be translated and disseminated to the right 

stakeholders. Arguably, publishing results of injury epidemiology in the scientific 

literature is one way to disseminate these findings. However, more often than not, the 

divide between evidence and policy in LMICs remains large (Hawkes et al., 2016; 

Liverani et al., 2018; Sutcliffe & Court, n.d.). For some trauma registries, government 

instability and a rotating cast of stakeholders within the respective Ministry of Health 

have made it challenging to disseminate their findings, especially if the value of injury 

surveillance research needs to be recultivated amongst the new cohort or if authorities 

only want results that confirm their administrative or political performance (Morris et al., 

2013; Quinsey et al., 2018; Wolffers & Adjei, 1998). For other registries, especially those 

strongly driven by foreign collaborators, there is a possibility that publication in the 

scientific literature is given higher priority than efforts to disseminate results more locally 

(Chu et al., 2014; Wolffers & Adjei, 1998). 7KH�³SXEOLVK�RU�SHULVK´�SDUDGLJP�UHWDLQV�D�

strong hold over many academic researchers that may, in some cases, overshadow 

efforts to disseminate the data with local stakeholders.  Regardless of reason, failure to 

translate or disseminate findings from the trauma registry to a receptive audience 

represents a large, missed potential for developing evidence-based preventative 

strategies in these settings.   

Opportunities 

Injury epidemiology has been a foremost focus of trauma registries in LMICs as 

evidenced by the high percentage of research articles published on the subject �2¶5HLOO\�

et al., 2012; Rosenkrantz et al., 2019b). Characterizing the burden of trauma on a local 
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scale is vital for improving resource allocation and preparedness in hospitals (Moore & 

Clark, 2008). It is also the first step in identifying vulnerable groups of individuals who 

are at a higher risk for injury, the types of injury most prevalent amongst these groups, 

and the environments that are most conducive to injury. However, to inform injury 

prevention and mitigation strategies, research on injury epidemiology needs to dig 

deeper than traditional statistical foci. Questions regarding where injuries most 

frequently occur, what the major risks (behavioral, socio-HFRQRPLF��FXOWXUDO«HWF���

associated with injury are, and how these risks differ between groups are essential. This 

type of information can allow us to go beyond simple characterization of the trauma 

burden to a more nuanced understanding of the injury epidemic, helping to form the 

basis of evidence-based prevention and mitigation initiatives.   

While the use of minimal data is expected in resource constrained settings, the 

inclusion of a few additional fields regarding the injury event could allow for a more in-

depth analysis, and subsequently, prove more useful for informing injury prevention and 

mitigation strategies. In particular, the use of spatial data to identify injury hotspots within 

the context of the built environment has potential to be especially beneficial for informing 

prevention efforts (Odero et al., 2007; Schuurman et al., 2015; E. Zargaran et al., 2018). 

For example, in rural Kenya, a health center-based injury surveillance system that 

incorporated GPS data was able to identify environmental correlates at the locations of 

injuries through geographic information systems (GIS) software and analyses (Odero et 

al., 2007). Distance to major roads proved to be a major determinant of injury in this 

area. Another study used spatial data to identify and map the main hotspots of injury for 

patients reporting to Groote Schuur Hospital in Cape Town, South Africa (Schuurman et 

al., 2011). The analysis identified the informal townships surrounding the city as the 

areas where injury most frequently occurs, suggesting a strong link between injury rates 

and poverty.  

While GIS is a powerful way to analyze data, software can be costly ± as are the 

backend requirements including server space, processing power and human resources 

to perform the analyses. However, cheaper²and sometimes even free²options are 

increasing in popularity, helping resource-constrained trauma registries to capitalize on 

such tools. A pilot study at Groote Schuur Hospital in Cape Town, South Africa sought to 

show the utility and feasibility of free alternative methods using GeoWeb applications, 

which run similar injury focused analyses. In particular, the study showed how hotspot 
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mapping using these free applications can be used to explore patterns in the spatial 

distribution of injury at multiple scales, as well as visualize patterns of patient referral 

from surrounding health care facilities (Figure 11) (Cinnamon & Schuurman, 2010). 

Figure 11.  Hotspot Mapping 

 
This map identifies injury hotspots from data collected by the Groote Schuur Trauma Registry in 
Cape Town, South Africa. This map was adapted and simplified from the original (Cinnamon & 
Schuurman, 2010), which was created using BatchGeo²an inexpensive GeoWeb application. 
Open-source report generators that incorporate aspects of spatial analysis can also be used to 
create similar maps reducing both the time and expertise needed for such efforts.  

Equally important in shaping prevention efforts is the responsibility of trauma 

registries to disseminate these findings to receptive stakeholders. Peer-reviewed 

publication is an important form of communication. However, if findings are to be applied 

locally, reports to government and select community-based organizations should also be 

prioritized. Regular reporting on the trauma registry data is a means of building 
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relationships with potential policy makers and administrators. Identifying and establishing 

relationships with the right stakeholders (i.e., those that have the power to effect change 

and institute preventative action) is just as important. The Ministry of Health or other 

regional forms of government may be natural partners for the dissemination of registry 

results. However, trauma registry stewards should also consider community-based 

organizations (CBOs) or civil service organizations (CSOs), especially in areas where 

politics and governance are turbulent and prone to change. Prior research in Uganda 

has highlighted these organizations as key stakeholders in knowledge translation efforts, 

as they are well-situated to represent and advocate for the communities they serve 

(Nabyonga Orem et al., 2013). Moreover, because of their position in these 

communities, CSOs and CBOs often have a unique understanding of how prevention 

and mitigation initiatives would most effectively be implemented given the social, 

economic, and cultural context of their communities and mobilize resources accordingly 

(Kothari & Armstrong, 2011; Nabyonga Orem et al., 2013). Finally, reports and analyses 

should be communicated to these stakeholders in a manner that can be easily 

understood and acted upon. Tools like GIS software or GeoWeb applications mentioned 

above can serve alongside graphs and other visuals as an important way to 

communicate injury data in an easily interpreted format, helping to bridge the gap 

between researchers and stakeholders more effectively (Cinnamon & Schuurman, 

2010). Development of an open-source report generator that works with any of the 

standard databases being used would also help facilitate this, greatly reducing the time 

and energy needed to create the maps and graphs included in each report.   

4.4. Quality of Trauma Care 

Aside from challenges affecting the potential of trauma registries to inform injury 

prevention and mitigation strategies, there also exists barriers impeding the potential of 

trauma registries in LMICs for use in improving quality of trauma care. Two such 

examples are missing or incomplete data and lack of trauma registry standardization. 

This section discusses these challenges and proposes several solutions to address 

these issues. 
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Challenges  

Regardless of context, missing or incomplete data seems to be among the most 

commonly reported challenges of trauma registry operation in LMICs (Cassidy et al., 

2016; Chichom-Mefire et al., 2017; Chokotho et al., 2019; Macleod et al., 2007; 

0HKPRRG�HW�DO���������2¶5HLOO\�HW�DO���������2]RLOR�HW�DO���������6FKXXUPDQ�HW�DO���������

Sonshine et al., 2013). Moreover, it seems to be most problematic for data collected on 

the process of care and outcome of the injured patient in the post-injury phase, and least 

problematic for data collected on demographics and the pre-injury phase (Chichom-

Mefire et al., 2017; Chokotho et al., 2019; Macleod et al., 2007; Sonshine et al., 2013). 

For example, in the implementation of a femur fracture registry at Komfo Anokye 

Teaching Hospital in Ghana, the percentage of completed data was highest (>77%) for 

those fields collected soon after patient admission (i.e. pre-injury phase data), such as 

gender, home region, date of injury, and mechanism of injury. However, for data fields 

related to treatment and discharge, collection rates dropped substantially (<50%); data 

fields related to outcome were not collected at all despite being present on the form 

(Sonshine et al., 2013). In another study that examined the descriptive statistics of 

patient data collected by the Ugandan Trauma Registry, the percentage of missing data 

was consistently higher for all diagnostic, and outcome-related fields compared to 

demographic or injury event-related fields (Macleod et al., 2007). In one extreme 

LQVWDQFH�IRU�WKLV�WUDXPD�UHJLVWU\��WKH�ILHOG�³VXUJLFDO�SURFHGXUH�SHUIRUPHG´�ZDV�UHFRUGHG�

less than 32% of the time (Macleod et al., 2007). 

While data can be missing for several reasons, research has shown that certain 

fields fare worse than others. Fields with free text options or long checklists are less 

likely to be completed in time pressed situations compared to binary data fields (Groves 

et al., 2004; Vicente & Reis, 2010). Furthermore, fields that are collected closer to the 

end of a patients stay compared to the beginning often show reduced rates of 

completion given the challenges some settings face in tracking patient flow through the 

hospital²an issue clearly demonstrated in the examples above (Juillard et al., 2014; 

Morris et al., 2013; Sonshine et al., 2013; Stevens et al., 2013). Finally, fields that 

require the data collector to possess a certain level of training or education to answer 

also fare poorly compared to more basic fields (Chokotho et al., 2019; Quinsey et al., 

2018; Sonshine et al., 2013). Interestingly, fields related to the care and outcome of the 

injured patient, which are W\SLFDOO\�FROOHFWHG�IXUWKHU�DORQJ�LQ�D�SDWLHQW¶V�VWD\�DQG�RIWHQ�
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rely on medical knowledge for accurate collection, are most often omitted (Macleod et 

al., 2007; Sonshine et al., 2013). That is, fields that would help inform QA/QI efforts are 

those that are the least consistently collected.  

One of the consequences of missing data is reflected in the publishing record of 

many of these trauma registries. In a 2019 scoping review on trauma registry 

implementation and operation in LMICs, it was found that of the 107 papers published 

that used the data extracted from a LMIC trauma registry, 58 papers used the data for 

injury epidemiology studies, 18 used the data for internal comparison studies, another 18 

used the data for external comparison studies (i.e. benchmarking), and just five used the 

data for quality improvement studies (Rosenkrantz et al., 2019b). Similar ratios of 

SXEOLFDWLRQ�FRQWHQW�ZHUH�IRXQG�LQ�DQ�HDUOLHU�VWXG\�E\�2¶5HLOO\�HW�DO��LQ����� �2¶5HLOO\�HW�

al., 2013b). While a focus on injury epidemiology is certainly important, the paucity of 

research on benchmarking trauma care, and to an even greater extent, evaluating the 

quality of trauma care indicates an overwhelming potential for refining trauma care 

efforts that is being left untapped.  

Missing data is only partly to blame for this research gap. Another key 

consideration has to do with the heterogeneity of trauma registries being developed in 

LMICs. As trauma registry development in these contexts is largely the result of 

grassroots efforts that are not monitored nationally or internationally (as opposed to the 

typical government mandated nature of HIC trauma registries), there have been no 

standards or best practices in place for the collection of data in these settings. Patient 

eligibility criteria for the registry, how fields are defined, and the injury severity scoring 

measures used all vary widely �2¶5HLOO\�HW�DO�������E��5RVHQNUDQW]�HW�DO�������E�. When 

these decisions are kept consistent within the registry, internal benchmarking and quality 

improvement analyses are unaffected. However, when these differ between trauma 

registries, valid external benchmarking becomes challenging, and thereby limits an 

important source of information on the quality of trauma care being provided.  

Furthermore, the choices surrounding what fields a trauma registry collects and 

the quality indicators they measure are also highly variable, and often context driven. 

Use of a minimal dataset has proven to be an advantageous adaptation of trauma 

registries in LMICs, greatly reducing the time needed for data collection. However, 

PLQLPDO�GDWD�FROOHFWLRQ�QHFHVVLWDWHV�FDUHIXO�FRQVLGHUDWLRQ�RI�ZKLFK�ILHOGV�µPDNH�WKH�FXW¶��
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Surprisingly, no public resource is readily available to help fully navigate these choices. 

:KLOH�WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ¶V�,QMXU\�6XUYHLOODQFH�*XLGHOLQHV�KDYH�UHSRUWHGO\�

been used by many trauma registries in LMICs, it only guides choices on the fields that 

should be collected to assess injury epidemiology, with little information on the fields that 

should be collected to assess pre-hospital and hospital care or patient outcome (Holder, 

Yvette and World Health Organisation Staff, 2002). Some papers have tried to fill this 

gap by documenting the fields being collected by other existing trauma registries in 

these contexts, however no consensus has been reached to define which fields should 

comprise this dataset, and how such fields should be defined �2¶5HLOO\�HW�DO�������E��

Rosenkrantz et al., 2019b).  

Opportunities 

Recently, the collection of data electronically through iPads or tablet devices for 

trauma registry purposes in LMICs has increased. Amongst numerous other benefits, 

this new method of electronic charting has been shown to improve compliance with data 

entry and facilitate better patient tracking as they move throughout the hospital (Laing et 

al., 2014; E. Zargaran et al., 2018). In one case, missing data was reduced by 25% on 

average from a previous paper-based charting system (E. Zargaran et al., 2018). Data 

collectors have found that the apps developed for these purposes are easier and quicker 

to populate compared to paper-based methods, often making use of convenient drop-

down menus or prompts that remind the user of a blank field (Laing et al., 2014; E. 

Zargaran et al., 2014, 2018). Furthermore, the capability for a system administrator to 

view data entry in real time has improved quality control efforts and consequently, data 

compliance (Laing et al., 2014). Likewise, since the data collected is already in a digital 

format (and not handwritten), it eliminates the need for someone to manually enter the 

data into the trauma database, greatly improving efficiency.  

In 2013, Groote Schuur Hospital in Cape Town, South Africa implemented the 

electronic Trauma Health Record (eTHR)² an app that allows clinicians to collect and 

securely upload data to a concurrent trauma database. In addition to improving data 

capture and being a timelier means of data collection, the eTHR has allowed Groote 

Schuur Hospital to capture a much greater number of fields in the same amount of time, 

where previously only a minimum dataset was collected (The Electronic Trauma Health 

Record (ETHR), n.d.; E. Zargaran et al., 2018). While obviously of benefit to trauma 
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quality improvement initiatives, such a capability can also be of help in going beyond the 

superficial characterization of the injury burden that was discussed previously with 

reference to injury prevention and mitigation challenges.  

Though benefits are many, implementing electronic charting is a costlier 

alternative than paper-based methods. However, a rapidly developing technology sector 

has driven down prices significantly from only a short time ago, and open-source 

software systems have also helped minimize costs, making electronic charting a much 

more financially feasible option than ever before (Fraser et al., 2005). In Pakistan, 

development and implementation of an electronic charting system for the Karachi 

Trauma Registry cost US $9,600, and was achieved using local resources only 

(Mehmood et al., 2013). Another electronic charting system in Pietermaritzburg, South 

Africa, reported the upfront cost of implementation at US $15,720 (Laing et al., 2014). 

Typically, hardware and software costs are what often come to mind when implementing 

electronic data collection, however other expenses like technician salaries, security, and 

the cost of operating a temperature-controlled server room also drive up costs and must 

be factored in. Though these costs are relatively low in the world of health-care budgets, 

we recognize that they still may be out of reach for some lower-resource settings with 

competing healthcare priorities.  

 In addition to cost, there exist many other considerations for the effective 

implementation of electronic data collection, including the need for reliable electricity and 

internet access. Since trauma registries contain sensitive and confidential patient 

information, a secure network and a secure platform for the tablets is also essential. The 

use of a non-US based cloud server should especially be considered to protect patient 

information given the newly enacted US CLOUD (Clarifying Lawful Overseas Use of 

Data) Act, which allows the US government to compel any US-owned technology 

company to provide them with data stored on their servers (regardless of where those 

servers are located). In spite of these stipulations, electronic charting still remains a 

viable option for many LMIC trauma registries looking to improve efficiency and quality of 

data collection.   

Standardization of trauma registry fields is another opportunity to improve quality 

of care efforts. While the inclusion of context-driven fields is arguably a very important 

aspect of conducting nuanced trauma research²and we acknowledge the value that 
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this variability allows for²we recognize that for trauma registries to effectively 

benchmark results against other registries regionally, nationally, or even internationally, 

standardization of patient eligibility criteria and the variables collected is of utmost 

importance. A standardized minimum dataset, with the ability to add on more variables 

when appropriate would allow for increased external benchmarking of outcomes, and 

consequently provide more data to inform QA efforts. Such a dataset can also function 

as a resource for new trauma registries, identifying fields that are absolutely essential for 

collection in low- and middle-income contexts. As not all trauma registries have the 

resource capacity to prioritize external benchmarking, this additional outcome of 

standardization is especially important and highlights how trauma registries in LMICs at 

both ends of the resource capacity spectrum can benefit by developing this standardized 

minimum dataset.  

So, how can we address issues of standardization? And what fields necessitate 

collection? The answers are not so simple. While a top-down approach by the World 

Health Organization or another leading global body could force harmonization of such an 

initiative, and indeed incentivize collection of trauma registry data in the first place, the 

value of mobilizing a consortium of trauma registry advocates from LMICs to address 

issues of standardization and establish a minimal dataset should not be ignored. Such a 

grassroots approach aligns with the development of trauma registries in LMICs so far, 

and more importantly is better positioned to identify and address the context-specific 

needs and challenges in developing these standards. There thus exists a tension 

between these two approaches that would ideally be addressed by a partnership of both 

a top-down and grassroots development structure. More can also be learned by looking 

to how other similar fields are handling these issues. A recent review in 2019 by an 

international, multidisciplinary working group examining emergency care registries in 

LMICs proposes a simple yet effective organizational framework to develop a more 

parsimonious list of variables for registry collection²a framework which could possibly 

be adapted to define what a minimum trauma registry dataset might look like (Mowafi et 

al., 2019).  

4.5. Conclusion 

Trauma registries in LMICs represent a largely untapped opportunity to better 

understand and address the injury epidemic on a global scale. However, numerous 
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barriers have so far hindered the potential of injury prevention, mitigation, and quality of 

trauma care improvement efforts, including missing data, lack of standardization, and 

poor dissemination of findings. Based on the current literature, we strongly believe that 

to improve the global uptake and sustainability of trauma registries, the following should 

be prioritized. First, there needs to be a collective effort from both the WHO and local 

trauma registry activists to address issues of standardization and the creation of a true 

minimum trauma registry dataset that is modular, dynamic, and scalable. This will help to 

accommodate a large spectrum of settings and allow for continued growth. Digital 

technologies can also help in making this objective more feasible. For new trauma 

registries or registries with low resource capacity, a minimum dataset will serve as an 

invaluable steppingstone for sustainable registry operation, as no resource like this 

currently exists. For registries with greater resource capacity, the adoption of this 

standardized minimum dataset will allow for increased external benchmarking of their 

findings, allowing them to identify areas where improvements in quality of care can be 

made. Second, the issue of poor data quality must be addressed. Missing or incomplete 

data greatly hinders the capacity for high-level research that can effectively inform injury 

prevention and mitigation programs. The introduction of inexpensive and innovative 

technologies into this sector has the power to drastically improve data collection. Use of 

these technologies in more settings should be further explored. Third, there needs to be 

greater dissemination of trauma registry findings to key stakeholders. CSOs and CBOs 

are uniquely positioned to affect change in their communities and should not be 

neglected in the large network of potential stakeholders that registry findings are 

disseminated to. Lastly, there must be a change in the global health landscape as a 

whole²one that more fully recognizes the injury crisis that is occurring, and the 

profound effect injury prevention can have on injury prevalence. Increased support for 

the development and improvement of trauma registries in LMICs is absolutely necessary 

if we are to address this injury epidemic. 
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Chapter 5. Exploring firsthand experiences of 
trauma registry development  

The previous chapter outlines several of the key challenges that stand in the way 

to the efficient use of trauma registries in LMICs. But there are numerous other barriers 

that can hinder a trauma registry from even getting off the ground to start. Operational 

challenges may also stymie trauma registry staff, causing hiccups in data collection that 

may eventually cause the trauma registry to be terminated. However, these barriers to 

implementation and operation are not frequently discussed in the literature. Because of 

this, we decided to turn to the firsthand experiences of trauma registry stewards and 

researchers who have had the experience of implementing or operating a trauma 

registry in a resource-constrained setting. The following two chapters examine these 

barriers and several of the solutions they have used to address them. Chapter 6 details 

the results of a survey, and Chapter 7 details the findings of in-depth interviews for a 

multi-case study. For the most part, respondents who took part in the survey were 

different than those who participated in the interviews.   

One of the key findings of the scoping review²and later from the survey in 

Chapter 6²is that there is no one right way to establish a trauma registry. There are 

multiple methods, and some have proven sustainable while others less so. How can we 

determine what enables a sustainable trauma registry? Since there is so much variation 

across different LMICs and other resource-constrained settings, it is difficult, and 

perhaps not very useful, to generalize across contexts. In Chapter 7, we adopt an 

idiographic approach that considers the relationships and resources of trauma registries 

in situ. Context is key to our exploration of the multiple cases, including both our 

examination of the types of challenges trauma registry stewards and researchers 

encounter, as well as the solutions implemented to address these issues. 
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Chapter 6. Understanding the Barriers and 
Facilitators to Trauma Registry Development in 
Resource-Constrained Settings: A Survey of Trauma 
Registry Stewards and Researchers  

Adapted from Leah Rosenkrantz, Nadine Schuurman, Claudia Arenas, Maria Jimenez & 

Morad Hameed (2021): Understanding the Barriers and Facilitators to Trauma Registry 

Development in Resource-Constrained Settings: A Survey of Trauma Registry Stewards 

and Researchers, DOI: 10.1016/2021.03.034 

6.1. Abstract  

The implementation of trauma registries has proven a highly effective means of 

injury control. However, many low and middle-income countries lack trauma registries. 

Those that have trauma registries vary widely in terms of both implementation and 

structure. We sought to identify the most common barriers that stand in the way of 

sustainable trauma registry implementation, and the types of strategies that have proven 

successful in overcoming these barriers. We conducted a questionnaire of trauma 

registry stewards and researchers in LMICs. Twenty-two individuals responded to the 

questionnaire representing trauma registry experiences across thirteen LMICs. The most 

common barriers to trauma registry implementation identified included staffing, funding, 

and stakeholder engagement. Many different strategies for addressing these barriers 

were discussed. Those mentioned by multiple respondents included the need for a 

trauma registry champion, fostering strong stakeholder relationships, and improving 

efficiency of data collection. Though trauma registry implementation and structure may 

differ from place to place, there are many shared barriers and facilitators that can be 

learned from. Identifying these common experiences can help create a repository of 

knowledge that can better serve those looking to implement their own trauma registries 

in similar settings.  
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6.2. Introduction 

,QMXU\�LV�RQH�RI�WKH�ZRUOG¶V�PRVW�SHUYDVLYH�JOREDO�KHDOWK�SUREOHPV��NLOOLQJ�RYHU���

million people a year, and leaving no country unaffected (World Health Organization, 

2014). The morbidity rate is even greater; for every injury death, it is estimated that there 

are 20-50 additional non-fatal injuries that result in disability (Debas et al., 2015). This 

impacts not only quality of life, but also productivity, leaving many individuals and their 

families in precarious financial situations (Wesson et al., 2014). To combat injury, well-

organized trauma care systems have proven highly effective in reducing patient mortality 

rates (Gabbe et al., 2012; C. Mock et al., 2012; Moore et al., 2015, 2017; Reynolds et 

al., 2017)2. However, such systems are often lacking in low-and middle- income 

countries (LMICs) or similarly resource-constrained settings, where the burden of injury 

is highest (Reynolds et al., 2017). The effects of this disparity in trauma care are 

profound. Estimates from one study suggest that nearly 2 million lives could be saved 

annually if case fatality rates of seriously injured patients in LMICs paralleled those 

achieved in high-income countries (C. Mock et al., 2012)3. This number would be many 

times greater if one were to include the lives saved from injury prevention efforts 

informed by organized trauma systems as well. 

A central component of organized trauma systems is the operation and 

maintenance of a trauma registry. Trauma registries are data surveillance systems that 

record information related to the injury event, care, and outcome of an injured patient. 

They play an integral part in reducing injury morbidity and mortality by providing the 

evidence necessary to inform injury control initiatives. For example, trauma registries 

RIWHQ�FROOHFW�LQIRUPDWLRQ�RQ�WKH�ORFDWLRQ�RI�D�SDWLHQWV¶�LQMXULHV��7KLV�GDWD�FDQ�WKHQ�EH�

used to identify high-risk areas (e.g., dangerous traffic intersections) that appear in the 

data over and over again as sites of injury, and aid policy makers in decision making 

around necessary prevention initiatives (e.g., addition of a cross walk to encourage safe 

crossing). Alternatively, other data in the trauma registry can be used to improve the 

 
2 There are multiple definitions for trauma systems; some of these definitions are based on 
rigorous international standards, while others are formed more loosely. We define it here as an 
organized, multidisciplinary response to injury at a regional level. 
3 The nearly two million statistic arrived at in this study has several limitations, namely that the 
data used was collected from three urban sites only and may there- fore not be representative of 
all low, middle, or high-income countries (or the rural areas within these countries). See study for 
full limitations. 
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quality of trauma care a patient receives. Hospital administration can use arrival and wait 

time information to assess how quickly patients are being treated, and work to improve 

these times in situations where the delay proves detrimental to the care of the patient. 

Over the past 40 years, trauma registries have become commonplace in high 

income countries (HIC); yet, in LMICs, trauma registries have remained scarce due to 

significant financial and human resource constraints that have limited their ability to be 

implemented and operated in a sustainable way (Bommakanti et al., 2018; Nwomeh et 

al., 2006). Such a divide is important to address if health systems in LMICs are to be 

strengthened. As former director general of the World Health Organization, Margaret 

&KDQ��RQFH�VDLG��³WKH�UHDO�QHHG�LV�WR�FORVH�GDWD�JDSV��HVSHFLDOO\�LQ�ORZ-income and 

middle-LQFRPH�FRXQWULHV´�(Chan, 2012). 

Encouragingly, we are beginning to close the data gap with regard to injury. The 

development of innovative solutions in recent years to some of the most prominent 

barriers to trauma registry implementation has caused a marked increase in the number 

of sustainable registries in LMICs �2¶5HLOO\�HW�DO�������������E��5RVHQNUDQW]�HW�DO���
2019a). Globally, the experiences of implementing and operating these trauma registries 

serve as an important educational resource for other hospitals looking to do the same. 

However, it appears that there is no one right way to implement and operate a trauma 

registry in a LMIC. For example, in 2013, a study which sought to examine the published 

experience of trauma registries in LMICs concluded that approaches to trauma registry 

development and operation were far from uniform �2¶5HLOO\�HW�DO�������D�. More recently 

in 2019, another study indicated similar findings with regard to data collection processes 

(Rosenkrantz et al., 2019a). Given the highly varied contexts and challenges of these 

low-resource settings, such non-uniformity is seemingly essential for creating trauma 

registries that are adapted to local contexts. Yet, it also complicates the process for 

those looking to develop their own registries to know which path is best to follow. To 

make matters more challenging, few resources currently exist that focus specifically on 

summarizing the experiences of successful and sustainable trauma registry 

development in LMICs (BommakanWL�HW�DO���������2¶5HLOO\�HW�DO���������6W-Louis et al., 

2018; World Health Organization et al., 2009). 

The objective of this paper is to address this problem. Our aim is to identify the 

most common barriers that stand in the way of sustainable trauma registry 
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implementation, and the types of strategies that have proven successful time and again 

in overcoming these barriers. By setting aside the differences between trauma registries 

in LMICs and acknowledging the many shared experiences that cut across them, we can 

create a repository of knowledge that can better serve those looking to implement their 

own trauma registries in similar settings. 

6.3. Methods 

Study Design 

The design of this study was based on a cross-sectional questionnaire. 

Study Population 

The study population consisted of a sample of trauma registry stewards from 

LMICs and researchers. Stewards include both trauma registry initiators and those who 

oversee ongoing registry operations. Researchers who helped establish the registry and 

publish using this data were also included in the survey population. 

A structured review of the literature was conducted to identify all papers 

published on the experience of implementing or operating a trauma registry in a LMIC. 

Web of Science, CINAHL, Medline (Ovid) and Global Health databases were searched 

on November 15, 2018 for the terms relating to trauma registries in LMICs and key 

words that denote the experience of development, implementation, operation and long-

term sustainability (Appendix A). 

The search identified a list of 347 papers (with duplicates removed), which were 

screened for inclusion and exclusion based on criteria set a priori (Appendix B). 

This left a total of 47 papers. The email address of the corresponding author or 

authors for each of these papers was identified (with the exception of corresponding 

authors on review type articles) and a request to participate in our study sent out to 

these individuals. If other emails for other authors were available, these were used too. 

Snowball sampling was also used in addition to this method. Snowball sampling is a type 

of non-probability sampling technique in which study subjects are asked to recruit other 

subjects from their networks (Naderifar et al., 2017). It is particularly helpful to use when 
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a complete sampling frame is unavailable (Gray et al., 2007), as is the case here. For 

the purposes of our study, if the person emailed felt that one of their coauthors could 

provide a more comprehensive response for the questionnaire or knew of others in the 

field that fit the criteria for the study, they were asked to forward our request to that 

individual. This provided an opportunity to talk to trauma registry stewards and 

researchers who might not have been identified by our literature search yet who still 

have relevant experience in LMIC trauma registry development. In total, 67 people were 

contacted. 

Data Collection 

Questionnaire development was informed largely by the literature review 

described above. Barriers and facilitators described by these papers were collated and 

assessed for major themes and patterns, which were subsequently used to inform 

several questions of the survey and provide concrete examples to help respondents 

better interpret the question being asked. After initial development of the questionnaire, it 

was pre-tested for validity by three people. Two of the three had experience with 

developing and implementing a trauma registry; the other individual was a trauma 

surgeon with in-depth knowledge of trauma registries. Feedback from this pre-test was 

taken into consideration and modifications to the questionnaire made where necessary. 

Trauma registry stewards and researchers who agreed to participate after being 

contacted were sent a link to access the online questionnaire hosted on the 

SurveyMonkey platform. The questionnaire consisted of 10 questions total and included 

a variety of both closed and open-ended questions. Questions ranged from the basic 

details of the trauma registry to more considered questions pertaining to the types of 

barriers that were encountered in developing, implementing, or operating the trauma 

registry and how these were overcome (if they were overcome at all) (Table 3). The 

questionnaire was self-administered, and respondents were given three weeks to fill out 

the survey. 
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Table 3.  Questionnaire 

No. Question 
1 Please state your first and last name. 
2 In which country do you work or train? 
3 Is the hospital publicly or privately funded?  

 
4 Is the trauma registry still active (i.e. still collecting and analyzing the data?) 

Yes 
No 
,�GRQ¶W�NQRZ 

5 If yes, how long has the trauma registry been operating for?  
Less than 2 years 
2-5 years 
6-10 years 
More than 10 years 
,�GRQ¶W�NQRZ 

6 Which of the following barriers did you experience in implementing the trauma registry? Check all 
that apply.  
Issues of funding 
,VVXHV�RI�VWDNHKROGHU�HQJDJHPHQW��KRVSLWDO�VWDII��KRVSLWDO�DGPLQLVWUDWLRQ��SROLWLFLDQV«HWF�� 
Issues of infrastructure (e.g. hardware, software, electricity, data storage, internet, 
HTXLSPHQW«HWF���� 
Issues of staffing 
Issues of data quality or completeness 
Issues of data dissemination 

7 Please elaborate on the barriers you checked above. Specifically, how did these issues act as 
EDUULHUV�WR�LPSOHPHQWLQJ�WKH�WUDXPD�UHJLVWU\"��H�J��)RU�LVVXHV�RI�VWDIILQJ��ZH�GLGQ¶W�KDYH�HQRXJK�
trained staff to collect data for the trauma registry 24/7 or the trauma registry software was too 
expensive).  

8 Which do you think was the greatest barrier you faced?  
9 How did you overcome these barriers? Please tell us about specific strategies, tools or people that 

helped to overcome them. If you did not overcome them, please share more about this as well.  
10 Finally, what advice would you give to someone thinking about developing a trauma registry in a 

resource-poor setting? 

Data Analysis 

Data were analyzed qualitatively, using both content and thematic analysis. 

Content analysis is a partially quantitative method that involves coding data into 

measurable categories or themes for further interpretation (Joffe & Yardley, 2004; 

Vaismoradi et al., 2013). Thematic analysis on the other hand pays greater attention to 

the qualitative aspects of the data and involves identifying common patterned responses 

RU�³WKHPHV´�RI�LQWHUHVW�ZLWKLQ�WKH�UHVSRQGHQWV¶�DQVZHUV (Joffe & Yardley, 2004; 



71 

Vaismoradi et al., 2013). Both types of analyses were conducted using NVivo 12. Trends 

were analyzed across context, including location (country), funding source (private vs. 

public hospital), and activity of the registry (on-going or no longer operating). 

6.4. Results  

Twenty-two individuals responded to the questionnaire, representing a total of 13 

countries. All twenty-two individuals were physicians, fourteen of which were based in-

country, and seven of which were based out of country. One respondent answered 

anonymously, and their role and location in-country or out-of-country could not be 

identified. Most respondents answered the questionnaire based on experience from a 

single trauma registry, however one respondent answered based on experience from 

two trauma registries (Haiti and Bolivia). Thirteen respondents reported their trauma 

registry as active, while the remaining nine reported their trauma registry as having 

ceased operations. Of those that remain active, three registries have been operating for 

less than 2 years, one registry has been operating between 2-5 years, seven registries 

have been operating between 6-10 years, and two registries have been operating for 

more than 10 years. Four of the registries were established at private hospitals, and the 

remainder at public hospitals; one respondent chose not to answer this question (Figure 

12). 
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Figure 12.  Number of respondents from each trauma registry by country, 
funding source and active status.  

 

Trauma Registry Barriers   

Respondents were asked to check each of the barriers they faced in developing 

or maintaining their trauma registry from a list of six broad categories. An option of 

µRWKHU¶�ZDV�DOVR�SURYLGHG��7DEOH�4 provides a summary of these answers. Issues of 

staffing was the number one most selected barrier, followed by issues of funding, issues 

of stakeholder engagement or motivation, issues of data quality or completeness, issues 

of infrastructure, and finally issues of data dissemination. Six respondents listed 

DGGLWLRQDO�µRWKHU¶�EDUULHUV��ZKLFK�LQFOXGHG�WKH�IROORZLQJ��H[WHUQDO�DQG�SROLWLFDO�IDFWRUV��

high attrition rate and loss of data, too few people to analyze and use the datasets that 

were being collected by the registry, the problem of maintaining personnel and capacity 

building, and lastly, buy-in from surrounding facilities to conduct a system-wide analysis. 
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Table 4.  Percentage of respondents identifying with the below list of barriers 

Barriers  % Respondents 
(out of 22) 

% Active trauma 
registries (out of 13) 

% Inactive trauma 
registries (out of 9) 

Issues of funding   72.7 61.5 88.9 
Issues of stakeholder 
engagement or motivation 
(stakeholders might include 
hospital staff, hospital 
DGPLQLVWUDWLRQ��SROLWLFLDQV«HWF�� 

65.2 69.2 
 

66.7 
 

Issues of infrastructure (e.g., 
hardware, software, electricity, 
data storage, internet, 
HTXLSPHQW«HWF��  

50.0 
 

38.5 
 

66.7 
 

Issues of staffing (e.g., not 
enough staff to run the trauma 
registry, staff do not have enough 
WLPH«HWF�� 

77.3 
 

61.5 
 

100.0 
 

Issues of data quality or 
completeness (e.g., data is 
missing or inaccurate)  

59.1 
 

61.5 
 

55.6 
 

Issues of data dissemination (e.g., 
no one to disseminate the results 
to, results are slow to be 
GLVVHPLQDWHG«HWF��  

22.7 
 

30.8 
 

11.1 
 

 

Respondents were also asked to elaborate on the above barriers that they had 

selected. Answers were coded according to six themes: issues of funding, issues of 

stakeholder engagement or motivation, issues of infrastructure, issues of staffing, issues 

of data quality or completeness, and issues of data dissemination. An additional 

FDWHJRU\�RI�µH[WHUQDO�EDUULHUV¶�ZDV�DOVR�DGGHG�WR�UHFRJQL]H�WKH�UHVSRQVH�RI�RQe 

participant whose answer did not fit cleanly into any of the six previously stated themes. 

Issues of Funding 

Issues of funding was the most commonly elaborated barrier with 14 respondents 

choosing to comment on it. It is also the barrier that almost all subsequent barriers seem 

to link back to, especially issues of staffing and issues of infrastructure. Respondents 

frequently discussed issues with securing funding in the first place, and several 

discussed challenges related to having a long-term funding plan. Notably three out of the 

four private hospitals reported experiencing issues of funding.  
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³,Q�WKH�DEVHQFH�of funding, it is difficult to acquire software and maintenance of our 
KDUGZDUH�LV�GLIILFXOW��%X\LQJ�VWDWLRQHU\�LV�D�FKDOOHQJH�´ 

³7KH� GDWD� FROOHFWLRQ� VWDII� �QXUVHV� DQG� GRFWRUV�� H[SHFWHG� UHPXQHUDWLRQ� IRU� WKHLU�
time. Hospital did not have funds to compensate them after the grant funding 
ILQLVKHG�´ 

³:H�SXUFKDVHG�KDUGZDUH�RXW�RI�SRFNHW��1R�IXQGLQJ�IRU�DQ\WKLQJ�DW�DOO�´ 

³/DFN�RI�IXQGLQJ���IRU�VXVWDLQDELOLW\�´ 

³1R� KRVSLWDO� IXQGV� WR� KLUH� GDWD-specific registry folks, really challenged staffing 
LVVXHV�´� 

Issues of Stakeholder Engagement or Motivation 

Ten respondents elaborated on issues related to engagement and/or motivation 

across a variety of stakeholder levels, including government, hospital administration, 

clinicians, and data collectors. Reasons for lack of engagement varied; a lack of a 

research or surveillance culture was cited by some, while others identified a lack of 

enthusiasm around the additional workload. One respondent struggled with having to 

compete amongst other health care priorities for resources to reimplement their 

improved, more streamlined trauma registry.  

³/DFN�RI�HQJDJHPHQW�RI�KRVSLWDO�DGPLQLVWUDWRUV�´� 

³6WDII�IHOW�LW�VLPSO\�DQ�DFDGHPLF�DQG�UHVHDUFK�H[HUFLVH�ZLWK�QR�LPSDFW�RQ�SDWLHQW�
FDUH�´� 

³:KLOH� WKHUH�ZDV� LQWHUHVW�DQG�H[FLWHPHQt about the registry, not much buy-in if 
LQYROYHG�UHJXODU�VWDII�FRPSOHWLQJ�DQ\�DGGLWLRQ�LQIR�RU�PDLQWDLQLQJ�GDWDEDVH�´� 

³5HVHDUFK�LV�QRW�D�FRPPRQ�FXOWXUDO�QRUP�DQG�WKH�XVH�RI�GDWD�WR�³GULYH´�LQLWLDWLYHV�
within the health care setting is uncommon so that trauma registry usefulness or 
LPSRUWDQFH�LV�QRW�UHFRJQL]HG�E\�WKRVH�ZKR�DUH�DVNHG�WR�³YROXQWDULO\´�FROOHFW�WKH�
GDWD�´� 

³7KH�ELJJHVW�LVVXH�ZH�KDG�ZDV�VWDII�PRWLYDWLRQ��7KHUH�ZDV�EX\- in for the project 
at the highest levels, however it did not trickle down to the frontline staff. Therefore, 
WKH�SURMHFW�ZDV�VHHQ�DV�DQ�H[WHUQDO�XQGHUWDNLQJ�DQG�QRW�D�SDUW�RI�WKH�V\VWHP�´� 

³6RPH�VWDNHKROGHUV��KRVSLWDO�GLUHFWRUV��KDYH�FUHDWHG�EDUULHUV�E\�SULRULWL]LQJ�RWKHU�
clinical issues (Dengue, lack of resources in the Emergency Department) and 
blocking the reimplementation of a better, more streamlined version of the trauma 
UHJLVWU\�´� 

³6WDNHKROGHUV�DUH�D�PDMRU�SUREOHP��,QLWLDOO\�QR�RQH�FDUHG�DERXW�GDWD�RU�UHVHDUFK��
Then when they saw how it translates into publications, they became very jealous. 
Despite engaging with them during development they suddenly felt they were 
being excluded. For example, the general surgeon now felt that their information 
DQG�GDWD�ZDV�LQ�WKH�KDQGV�RI�VRPHRQH�HOVH�DQG�EHJDQ�WR�IHHO�YHU\�WKUHDWHQHG�´ 
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Issues of Infrastructure 

Seven respondents elaborated on the issue of infrastructure. Several remarked 

on the limited availability of hardware and software required for running a trauma 

registry, or how their current setup was cumbersome to use. Poor internet connection 

was also a common issue.  

³+DUGZDUH� ZDV� YHU\� OLPLWHG�� WKHUH� ZDV� QR� GHGLFDWHG� RIILFH� WR� NHHS� UHJLVWU\�
materials, there was no institutional internet access and we had to pay for access 
out of pocket. Even then, the internet access was often low bandwidth and 
XQSUHGLFWDEOH�´� 

³7KH� SUHYLRXV� WUDXPD� UHJLVWU\� UDQ� IRU� �� \HDUV� EXW� WKHUH�ZHUH�PDQ\� FRPSODLQWV�
about the slowness of the online system, lack of computers or internet to upload 
WKH�LQIRUPDWLRQ�´� 

³7KH�L3DGV�ZHUH�VWROHQ�DQG�DV�D�UHVXOW�QHHGHG�WR be fixed to a desk. This affected 
WKH�PRELOLW\�RI�WKH�FROOHFWLRQ�´� 

Issues of Staffing 

Issues related to staffing was a commonly elaborated upon barrier, with 13 

different respondents remarking on it. Here, several key sub-themes emerged from 

UHVSRQGHQWV¶ answers. These included having limited finances to either remunerate 

health care workers for their efforts or otherwise hire dedicated trauma registry staff; the 

burden of having to conduct multiple rounds of training to account for high staff turnover; 

and the burden of extra work that is placed on health care workers in settings where no 

dedicated trauma registry staff are available.  

³1R�GHGLFDWHG�UHJLVWU\�VWDII��$YDLODEOH�VWDII�ZHUH�RIWHQ�WRR�EXV\�DQG�DGGLQJ�UHJLVWU\�
to their work was at time overwhelming and resulted in limited commitment and 
LQFRPSOHWH�GDWD�´� 

³7KH� GDWD� FROOHFWLRQ� VWDII� �QXUVHV� DQG� GRFWRUV�� H[SHFWHG� UHQXPHUDWLRQ� IRU� WKHLU�
WLPH����6WDII�WXUQRYHU�ZDV�D�PDMRU�LVVXH�LQ�FRQWLQXLQJ�WKH�HIIRUWV�´� 

³7KH�ELJJHVW�EDUULHU�LV�QRW�KDYLQJ�GHGLFDWHG trauma registry staff (as is the norm or 
common in North America) and hence the collection falling on surgery residents 
and interns - ZKR�LW�LV�YHU\�GLIILFXOW�WR�PRWLYDWH�WR�FRPSOHWH�WKLV�³H[WUD´�ZRUN�´� 

³%HFDXVH�RI�WKH�ORZ�UHVRXUFHV��LW�ZDV�GLIILFXOW�WR�DVN�ZRUNHUV�WR�DGG�WR�WKHLU�UHJXODU�
ZRUNORDG�HVSHFLDOO\�RQ�ZHHNHQGV�DQG�QLJKWV�ZKHQ�WKHUH�ZDV�OHVV�VWDII�´� 

³,Q� WKH� DEVHQFH� RI� IXQGLQJ� LW� LV� QRW� SRVVLEOH� WR� HQJDJH� GHGLFDWHG� VWDII� IRU� WKH�
registry. Data collectors are temporary as they are doctors on rotation through the 
unit. This makes training tedious as each new set of data collectors have to be 
WUDLQHG�RQ�WKH�SURFHVV�´� 
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Issues of Data Quality or Capture 

Eight respondents elaborated on the issue of data quality or capture. Missing or 

incomplete data was discussed by almost all respondents. To this end, several 

respondents also discussed the challenges of using paper-based data collection 

methods. Lastly, several respondents also discussed the challenges of collecting data 

on patients as they moved throughout the hospital during their stay.  

³3DSHU�FKDUWV�XVHG� DW� WKH�KRVSLWDO�ZHUH� RIWHQ�PLVVLQJ��PLVSODFHG��RXW�RI�RUGHU��
LQFRPSOHWH�´� 

³,W�LV�YHU\�GLIILFXOW�WR�JHW�GLVFKDUJH�GDWD��ZH�JHW�JRRG�GDWD�DW�DGPLVVLRQ�EXW�IROORZLQJ�
SDWLHQWV�RYHU�WKH�GXUDWLRQ�RI�WKHLU�YLVLW�LV�D�FKDOOHQJH�´� 

³3HUFHQWDJH�RI�PLVVLQJ�LQFRPSOHWH�GDWD�ZDV�VRPHWLPHV�XQDFFHSWDEO\�KLJK�´� 

³%HFDXVH�WKH�GDWD�FROOHFWRUV�DUH�few and temporary, data is often incomplete. Also, 
collectors often do not have time to follow up on patients and fill in information that 
is missing at initial entry. Some records are lost when patients are discharged with- 
out complete data gathering. Retrieving their medical records is often difficult, and 
some data are simply not in the files. There is no post discharge follow up to study 
ORQJ�WHUP�RXWFRPH�´� 

Issues of Data Dissemination 

With regards to data dissemination, five respondents answered in a variety of 

ways. Some discussed not having enough staff to mine all the data being collected, 

while others discussed a lack of motivation or interest from stakeholders to use data for 

policy. Finally, one other respondent discussed being limited by local ethics policy in that 

they were only allowed to use the data for approved research projects and not clinical 

policy development.  

³7KH�OLPLWHG�QXPEHU�RI�VXUJLFDO�WUDLQHHV�KDV�PHDQW�PHDQ�WKDW�PXFK�RI�WKH�GDWD�LV�
XQPLQHG�´� 

³7KHUH� LV� QRW� HQRXJK� EDQGZLGWK� DPRng the clinicians (who also manage the 
registry) ... a bunch of non-clinician PhD/Masters have addressed the statistical 
QHHGV��EXW�QRW�HQRXJK�´� 

³:H�KDYH�SXEOLVKHG�DURXQG����SDSHUV�RQ�YDULRXV�DVSHFWV�RI�WKH�UHJLVWU\�GDWD�WR�
date, mainly in the internationDO�OLWHUDWXUH�DV�WKH�ORFDOV�GR�QRW�VHHP�LQWHUHVWHG�´� 
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External Barriers 

Only one respondent proposed an additional barrier that did not fit into the 

themes listed above. This respondent wrote of how external/political challenges have 

impeded their ability to reimplement the registry.  

³:H� KDYH� UXQ� LQWR� PDQ\� ³H[WHUQDO�SROLWLFDO´� EDUULHUV� VXFK� DV� WKH� SXEOLF� KHDOWK�
department needing to prioritize focus on the fires that Bolivia experienced last 
August, then a medical doctor strike (in August/Sept/Oct), the general presidential 
election strike, then a Dengue crisis, and now the COVID-19 pandemic. Many 
EDUULHUV�KDYH�SUHYHQWHG�XV�IURP�EHLQJ�DEOH�WR�UHLPSOHPHQW�WKH�UHJLVWU\�´� 

After asking respondents to elaborate on each of the barriers they had checked, 

they were finally asked to identify in their own words the greatest of these barriers that 

they faced. While a range of barriers emerged, several stood out as most frequently 

referenced (Figure 13). Eight respondents mentioned financial issues as being the most 

challenging barrier to overcome, and a few connected this barrier to issues of staffing²

namely, having the funding required to hire and maintain a group of dedicated trauma 

registry staff. Three other respondents wrote of staffing issues (as independent from 

funding) as their most challenging barrier. Five respondents highlighted the issue of 

stakeholder engagement and buy-in. A common thread that connected several of these 

answers had to do specifically with a lack of surveillance culture; one respondent in 

particular lamented that hospital administration, despite being involved from the onset of 

WKH�SURMHFW��FRQVLGHUHG�WKH�WUDXPD�UHJLVWU\�³OHVV�LPSRUWDQW�IRU�LPSURYLQJ�WUDXPD�FDUH´��

ZKLOH�DQRWKHU�UHVSRQGHQW�QRWHG�D�³VR�ZKDW´�DWWLWXGH�DPRQJVW�VWDNHKROGHUV�IURP other 

nearby facilities. Three respondents identified missing or incomplete data as the source 

of their most significant barrier. A respondent referring to their experience implementing 

a trauma registry in a country with multiple official languages wrote of data quality being 

hampered by having to translate from the languages used to fill in patient charts. Two 

others wrote of external factors being their most challenging barrier; one of these 

respondents wrote of how maintaining a trauma registry in their city was exceptionally 

challenging given the sheer number of patients their Trauma Centre saw in a month, 

while the other respondent mentioned the challenges of implementing a trauma registry 

amidst the political turmoil of their country. Only one respondent identified slow 

dissemination of data as their greatest barrier. 
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Figure 13.  Greatest barriers to trauma registry implementation and operation 
according to respondents. 

 
7KLV�ILJXUH�LOOXVWUDWHV�UHVSRQGHQWV¶�DQVZHUV�WR�WKH�question about the greatest barrier they faced 
in the implementation or operation of the trauma registry. Each barrier identified is proportionally 
sized to the number of respondents who answered with a statement that emphasized that barrier. 

Trauma Registry Facilitators 

In response to how these challenges were overcome, survey respondents 

identified several strategies and tools that they used to facilitate successful 

implementation of the trauma registry² although some acknowledged that the barriers 

in the end were too great to overcome. Generally, the UHVSRQGHQWV¶ answers can be 

categorized into five major categories based on the types of challenges they address: 1) 

overcoming issues of funding, 2) overcoming issues of stakeholder engagement, 3) 

overcoming issues of staffing, 4) overcoming issues with data quality capture, and 5) 

overcoming issues of infrastructure. Notably, only one respondent discussed a strategy 

for dissemination though they elaborated little on what it entailed.  

With regard to overcoming issues of funding, several different strategies arose. 

One respondent suggested applying for multiple grants, and even broadening the scope 

of the registry to apply for additional grants. Another respondent echoed this tactic, 

writing that they supporteG�IXQGLQJ�³ZLWK�GLIIHUHQW�ORFDO�UHVRXUFHV�DYDLODEOH�IURP�RWKHU�

VRXUFHV�RI�IXQGLQJ�QRW�VSHFLILHG�IRU�WKH�UHJLVWU\´��6RPH�UHVSRQGHQWV�QRWHG�FXWWLQJ�FRVWV�
where possible, using free software and volunteer resources. Some found that appealing 

to stakeholders higher up in the Department of Health was a successful way to secure 

funding. One respondent even mentioned spending their own personal money to keep 

operations afloat.  
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With regard to overcoming issues of stakeholder engagement, many 

respondents discussed the benefit of having a trauma registry champion in overcoming 

barriers related to initial stakeholder resistance or a general lack of support. While most 

people identified this champion as a physician, one respondent identified the importance 

of also having a dedicated nurse coordinator in ensuring the success of the registry. 

Other respondents commented on the use of incentivization strategies to help secure 

buy-in, such as aiding publication efforts or illustrating the value of the registry in relation 

to patient care and quality improvement metrics.  

Respondents also identified several strategies that they had used to overcome 

issues of staffing. One strategy involved using a retrospective registry to collect data 

whenever the research assistant was available, while another involved ensuring that the 

data collection system was as efficient as possible to minimize the time spent collecting 

data by already busy clinicians. To this end, a respondent even suggested using a data 

collection tool that could also serve as a standardized patient chart. Numerous 

respondents mentioned making maximal use of resources that are in abundance (e.g. 

doctors, nurses, clerical staff, or even students).  

Only two respondents discussed tools and strategies that helped them with their 

infrastructure hurdles. Both respondents identified digital solutions to their respective 

problems. One respondent commented on how internet connection challenges had 

forced them to resort to paper-based collection when the internet was down; however, 

since REDCap² their data collection software² can now collect data offline, they are 

able to proceed with data collection as normal, and upload whenever the internet 

connection is strong again. The other respondent provided less detail on the 

WHFKQRORJLHV�XVHG�DQG�EDUULHUV�DGGUHVVHG��KRZHYHU�PDGH�QRWH�WKDW�³LQIUDVWUXFWXUDO�
GHILFLHQFLHV�ZHUH�RYHUFRPH�E\�XVLQJ�GLJLWDO�WHFKQRORJLHV´�� 

Lastly, in terms of overcoming issues with data capture and quality, numerous 

strategies were put forth. Most of these concerned how to improve data capture and 

ensure more complete records, with several respondents recommending altering the 

data collection process. For example, one respondent suggested minimizing information 

in the data collection form that required lengthy text responses, while another suggested 

using an abbreviated note for minimally injured patients (instead of full resuscitation 

data). In a similar vein, a respondent wrote of changing up the data collection process²
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instead of having a final diagnosis by a physician (which was often left incomplete), the 

WHDP�VZLWFKHG�WR�KDYLQJ�³D�SURYLVLRQDO�GLDJQRVLV�GRQH�E\�WKH�UHVHDUFK�DQG�WULDJH�WHDP´�

to improve data capture for this field. Others had a system in place for missing data. One 

respondent, referring to their retrospective trauma registry, wrote of having a pre-

HVWDEOLVKHG�PHWKRG�LI�FKDUWV�ZHUH�PLVVLQJ��VLQFH�WKH\�³GLG�QRW�QHHG�WR�FROOHFW�HYHU\�
VLQJOH�SDWLHQW´�DQG�FRXOG�VWLll analyze the results effectively as long as their overall 

sample size remained large enough. Another respondent mentioned personally chasing 

down missing data themselves²though it was noted that this was an often time- 

consuming endeavor. While only a few respondents wrote of addressing data quality, 

strategies put forth included frequent staff training, periodic checks of data quality, and 

regular meetings or workshops to discuss data quality.  

Advice for others 

Lastly, respondents were asked what piece of advice they would give to 

someone thinking about developing a trauma registry in a resource-constrained setting. 

Answers ranged widely, however eight common themes emerged: 

Have a Trauma Registry Champion 

The advice to have a trauma registry champion² that is, a person committed to 

seeing the process of registry development and implementation through² emerged 

again and again from respondents.  

³,GHQWLI\� D� SHUVRQ� ZLWK� SDVVLRQ� DQG� ]HDO� WR� GULYH� WKH� HIIRUW� DQG� JLYH� WKHP� WKH�
responsibility of making it work.´� 

³<RX�PXVW�KDYH�D�VWDII�FKDPSLRQ�LQ�WKH�KRVSLWDO�WKDW�FDQ�PRELOL]H�EX\-in. Without 
WKLV�IURQWOLQH�DFWLYH�SURMHFW�FKDPSLRQ��WKH�UHJLVWU\�ZRQ¶W�JR�DQ\ZKHUH�´� 

³,W�LV�XVHIXO�EXW�GLIILFXOW�DQG�LI�\RX�FDQ�ILQG�VRPHRQH�ZKR�LV�D�SHUPDQHQW��ORQJ�WHUP�
staff member and preferably in a position of leadership of some type, to be your 
WUDXPD� UHJLVWU\� FKDPSLRQ� LW� PD\� JHW� SXOOHG� RII�� HYHQ� LI� \RX� GRQ¶W� KDYH� GLUHFW�
funding. Any registries in Kenya that had external funding - the one with the 
Bloomberg fund - became immediately non-existent once the external funding for 
GHGLFDWHG�GDWD�FROOHFWRUV�DQG�VWDII�VWRSSHG�´� 
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Simplify, Simplify, Simplify! 

Several respondents gave the advice for others to keep the design of their 

registries simple. Standardization of variables was also frequently mentioned.  

³7KLQN�DERXW�HDVH�RI�XVH�DQG�VWDQGDUGL]HG�YDULDEOHV�´�³.HHS�LW�VLPSOH�´� 

³7U\�WR�NHHS�YROXPH�RI�GDWD�FROOHFWHG�SHU�SDWLHQW�ZLWKLQ�DFKLHYDEOH�OLPLWV�´� 

³'RQ¶W� LQYHQW� WKH�ZKHHO�� VWDQGDUGL]H� WKH� SDWLHQW� HQFRXQWHU� IRUP� WR� DFW� DV� GDWD�
FROOHFWLRQ�WRRO�´� 

³'LIIHUHQW�DPRXQWV�RI�GDWD�DUH�UHTXLUHG�GHSHQGLQJ�RQ�WKH�VHYHULW\�RI�WKH�LQMXU\�´� 

³0LQLPDOO\�LQMXUHG�SDWLHQts should have a fast-track system that allows for fewer 
GDWD�SRLQWV�´� 

Use What You Have 

The advice to use what is available, especially as related to staffing availability, 

was featured amongst the answers of a few respondents.  

³0DNH�PD[LPDO�XVH�RI�DQ\�resources that are in abundance e.g., doctors, nurses, 
FOHULFDO�VWDII��VWXGHQWV��:H�XVH�GRFWRUV�DV�ZH�KDYH�PDQ\�´� 

³:RUN�ZLWKLQ�WKH�OLPLWV�RI�DYDLODEOH�UHVRXUFHV�´� 

Get Designated Trauma Registry Staff, If Possible 

Other respondents however contested the above advice, urging people to hire 

designated trauma registry staff if possible.  

³5DLVH�IXQGLQJ�IRU�DQ�LQGHSHQGHQW�VHW�RI�GDWD�FROOHFWRUV�����DQG�UHVLVW�WKH�FRQVWDQW�
suggesting by the faculty to use overworked residents to collect trauma data. It 
VLPSO\�GRHV�QRW�ZRUN�´� 

³7U\� WR� KDYH� SHRSOH�ZKRVH� RQO\� MRE� IRU� WKH� SHULRG� �ZHHNO\� RU�PRQWKly) is data 
FROOHFWLRQ��,I�SRVVLEOH��KLUH�GHGLFDWHG�WUDXPD�UHJLVWU\�VWDII�DQG�WUDLQ�WKHP�´� 

Secure Funding 

Advice around funding was also readily given, with many respondents stressing 

this as one of the most fundamental components of developing a successful and 

sustainable trauma registry.  

³7KHUH�PXVW�EH�IXQGLQJ�WR�HQVXUH�VXVWDLQDELOLW\�DQG�TXDOLW\�´� 

³)LQG�D�ZD\�WR�JHW�IXQGLQJ�´� 
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³)LQG�IXQGLQJ�WR�JHW�LW�VWDUWHG�´� 

Work at Engaging Stakeholders and Creating Solid Partnerships 

Numerous respondents gave advice around cultivating solid relationships with 

stakeholders at all levels. One respondent in particular counselled that ensuring there is 

demand and support from stakeholders for the trauma registry from the beginning is of 

utmost importance, as this is what will eventually sustain the registry in the future.  

³'HYHORS�VNLOOV�DW�SROLWLFDO�OREE\LQJ�WR�LQGXFH�VXSSRUW�IURP�DGPLQLVWUDWLRQ��UHDOL]LQJ�
that support based on the defined need for a trauma registry may not be 
forthcoming�´� 

³$OORW� HQRXJK� WLPH� WR� HVWDEOLVK� D� JRRG� ZRUNLQJ� UHODWLRQVKLS� DQG� FRQYLQFH� NH\�
SOD\HUV�RI�LWV�LPSRUWDQFH�´� 

³,QVWLWXWLRQDO�DQG�VWDII buy-LQ�LV�FUXFLDO�´� 

³6HHN�SRWHQWLDO�FROODERUDWRUV�ZLWK�LQWHUHVW�DQG�XQGHUVWDQGLQJ�RI�WKH�EHQHILWV�RI�D�
WUDXPD�UHJLVWU\�´  

³+DYH� D� ORW� RI� SDWLHQFH�� %H� IOH[LEOH�� (QJDJH� VWDNHKROGHUV� ZKR� DUH� SDVVLRQDWH�
DERXW�WUDXPD�DQG�ZLOO�KHOS�\RX�DGYDQFH�WKH�GHYHORSPHQW�DQG�LPSOHPHQWDWLRQ�´� 

³)LUVW�PDNH�VXUH�WKDW�WKHUH�LV�GHPDQG�IRU�GDWD��TXDOLW\�LPSURYHPHQW�DQG�RZQHUVKLS�
of the registry right from the beginning. Intentions are always good, but 
VXVWDLQDELOLW\�EHFRPHV�D�PDMRU�LVVXH�RQFH�IXQGLQJ�RU�ORFDO�FKDPSLRQV�DUH�JRQH�´� 

Prove its Value 

$QRWKHU�FRPPRQ�WKHPH�VKDUHG�DPRQJVW�UHVSRQGHQWV¶�DQVZHUV�ZDV�WR�SURYH�WKH�

WUDXPD�UHJLVWU\¶V�µZRUWK¶² that is, use the data to show the utility of the trauma registry 

for injury prevention, quality improvement, and patient care. However, value for whom is 

only explicitly stated by one respondent, who suggests this would allow buy-in from 

hospital administration. Other stakeholders for which proving the value of the registry 

might be important include the health care workers or staff collecting the data, though 

neither of these were explicitly stated. In a slightly different vein, one respondent in 

particular gave the advice to think carefully about the value of the trauma registry itself, 

and whether a full registry is necessary to accomplish similar objectives.  

³6KRZ� UDSLG� JDLQV� IURP� WKH� GDWD� REWDLQHG� LQ� WHUPV� RI� ORZ-cost data driven 
improvements in trauma pUHYHQWLRQ�DQG�WUHDWPHQW�VWUDWHJLHV�´� 

³8VH�WKH�GDWD�WR�SURYLGH�IHHGEDFN��WKDW�VKRZV�WKH�YDOXH�RI�WKH�UHJLVWU\�DQG�JHWV�
EX\�LQ�IURP�KRVSLWDO�DGPLQLVWUDWLRQ�´� 
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³8VH�IXQGV�WR�PDLQWDLQ�WKH�GDWDEDVH�WR�SURYH�LWV�ORQJ-WHUP�XWLOLW\�´� 

³7KLQN�DERXW�ZKDW�\RXU�UHJLVWU\�ZLOO�DGG�WKDW�LVQ¶W�DOUHDG\�NQRZQ���DYDLODEOH�WKURXJK�
other registries. Cost benefit analysis ± is it worth it (what will it add to the hospital 
in terms of patient care). These cost a lot to run. Would that money be better spent 
on something else? Does the registry need to be continued forever or can you do 
D�VQDSVKRW"´� 

Keep at It! 

Lastly, several respondents gave advice in the vein of persevering through the 

challenges and seeing the process through.  

³6XSHUYLVH�WKH�SURFHVV�XQWLO�LW�EHFRPHV�HVWDEOLVKHG�´� 

³1HYHU�JLYH�XS�´� 

³/RQJ� WHUP�RXWFRPHV�PD\� EH�VORZ�DQG�GLIILFXOW� WR�DFKLHYH�EXW�ZLOO� GHILQLWHO\� EH�
SRVVLEOH�´� 

6.5. Discussion  

Results from this questionnaire indicate a diversity of experiences in establishing 

a trauma registry in under resourced areas. However, many respondents spoke of 

broader themes that could be commonly identified across these registries, no matter 

their locDWLRQ�RU�KRVSLWDO¶V�IXQGLQJ�VRXUFH��L�H���SXEOLF�YV��SULYDWH��� 

Barriers relating to both staffing and funding the trauma registry emerged as the 

first and second most common issues from respondents respectively and is supported 

readily by papers that have documented or reported on their individual experience of 

trauma registry implementation (Chokotho et al., 2019; Nottidge et al., 2014; Ozoilo et 

al., 2015; Quinsey et al., 2018; Razzak et al., 2012)��$�VWXG\�E\�2¶5HLOO\�HW�DO����������

which reported the lessons learned of trauma registry development in both HICs and 

LMICs similarly identified both funding and staffing challenges as key topics to surface in 

their interviews with trauma registry custodians �2¶5HLOO\�HW�DO��������. Here, they found 

WKDW�³UHIHUHQFH�WR�WKH�LPSRUWDQFH�RI�IXQGLQJ�ZDV�DOPRVW�XQLYHUVDO´�QR�PDWWer the income 

level of the country, although, they noted that there remains a stark division in the type of 

funding challenges encountered in LMICs vs. HICs. Our study did not look at HIC trauma 

registries, however we did find a similar parallel amongst public and private hospital 

trauma registries. Like HIC trauma registries, it might be expected that private hospital 

trauma registries would be less likely to encounter difficulties with funding, however 



84 

three out of four respondents answered that issues of funding were still a barrier for their 

private hospital registry. A perhaps more revealing question that future studies might ask 

is whether issues of funding threaten the existence of the trauma registry, or merely 

make it challenging to accomplish all of its initial objectives. Another interesting question 

that requires further exploration is where most trauma registries are receiving their 

funding from. There are multiple sources that have been written about previously, 

including funds from local, provincial, or national governments (Schrieff et al., 2013), 

NGOs, foreign grants (Botchey et al., 2017; Chalya et al., 2013; Petroze et al., 2020), 

and even private companies (Razzak et al., 2012). To understand this mix and where 

the money is coming from to support these registries would be a critical piece of 

information for those looking to establish their own trauma registries in the future and 

should be examined in a future study.  

2¶5HLOO\�HW�DO���������DOVR�IRXQG�WKDW�DGHTXDWH�VWDIILQJ��LQ�WHUPV�RI�QXPEHr, 

competency, commitment and training was mentioned by more interviewees than any 

other feature of the trauma registry and considered an essential component of a 

successful registry �2¶5HLOO\�HW�DO��������. Such experiences closely mirror our 

UHVSRQGHQWV¶ answers that pegged staffing challenges as a significant barrier to trauma 

registry development. Of particular note from our study is that all nine of the respondents 

of inactive trauma registries reported staffing as a barrier to implementation and 

operation, whereas only 61% (or 8 of 13) of the respondents of active trauma registries 

reported the same. Though many reasons exist for funding and staffing challenges, a 

critical consequence of both (and mentioned frequently by respondents) is that other 

clinical issues often get prioritized over data surveillance activities. This is especially 

common in many LMICs countries, which must grapple with what some have called a 

triple burden of disease²high rates of infectious diseases, injuries, and now, also, non-

communicable diseases ² with a severely depleted health care workforce (Bener et al., 

2013; Dhillon et al., 2012).  

A study by Bommakanti et al. (2018), which researched the challenges and 

opportunities to trauma registry implementation through a structured review of the 

literature also identified a lack of funding and human resources as challenges in the 

studies they reviewed (Bommakanti et al., 2018). However, in their study, both of these 

challenges were greatly surpassed by the number of studies reporting data quality 
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issues, which may be a consequence of the fact that these barriers were identified from 

a review of academic research publications, the focus of which center on data quality.  

The other major barrier we identified in our study was engaging stakeholders and 

securing their buy-in to the trauma registry. Interestingly, challenges regarding 

stakeholder engagement or buy-LQ�ZDV�QRW�LGHQWLILHG�DV�D�PDMRU�WKHPH�LQ�2¶5HLOO\�HW�DO�¶V�
VWXG\��DQG�RQO\�EULHIO\�PHQWLRQHG�LQ�%RPPDNDQWL�HW�DO�¶V�OLWHUDWXUe review. Yet, from 

UHVSRQGHQWV¶�DQVZHUV�LQ�RXU�VWXG\��LW�HPHUJHG�DV�D�VLJQLILFDQW�LVVXH�WKDW�FDPH�XS�WLPH�

and time again. One possible reason for this divergence of results is the kinds of trauma 

UHJLVWU\�H[SHULHQFHV�WKDW�2¶5HLOO\�HW�DO��DQG�%RPPDNDQWL�HW DO�¶V�VWXGLHV�GUDZ�RQ��,Q�ERWK�

studies, information (whether by interview or literature review) was only sought from 

active trauma registries. However, our study included the experiences of both active and 

failed trauma registries, potentially illuminating barriers such as stakeholder engagement 

that may have proved to be insurmountable, causing these registries to fold. 

Alternatively, it is possible that because these stakeholder relationships can be fragile, 

people are less willing to speak or write as openly about their experiences for fear of 

damaging these relationships.  

This study also identified several prominent themes related to facilitating registry 

development including overcoming issues of funding, overcoming issues of stakeholder 

engagement, overcoming issues of staffing, overcoming issues with data quality and 

capture, and overcoming issues of infrastructure. Despite these groupings, it is important 

to acknowledge that the individual efforts and strategies used to overcome the barriers 

discussed were often unique to each registry. For example, to tackle issues of staffing, 

one respondent reported having a research assistant collect trauma registry data 

retrospectively, to rid the need for real-time, clinician-led data collection. However, a 

different respondent reported the opposite, having clinicians collect trauma registry data 

prospectively, using an extremely efficient data collection system to minimize the time 

clinicians had to spend collecting data. In both cases, the issue of limited staffing is 

addressed but through entirely different means. Context is thus a clearly important 

determinant in what will work best for each registry and must be considered carefully in 

selecting a strategy.  

Interestingly, there were a few common facilitators put forth that are seemingly 

important regardless of context. In particular, having a local champion to push forward 



86 

the trauma registry and see it through was one of the most common answers from 

respondents. This sentiment has been echoed before in previous papers (Cassidy et al., 

������2¶5HLOO\�HW�DO���������6W-Louis et al., 2018). Such a champion seems fundamental 

for a variety of reasons including building strong stakeholder relationships, helping the 

registry secure and maintain funding, and boosting staff motivation. Another common 

facilitator identified across contexts was to use a minimal dataset that collected 

information on only what was necessary for the trauma registry. Such a dataset can 

reduce the amount of time collecting data, and thus requires fewer staff for both data 

collection and analysis. Like the strategy to have a trauma registry champion, evidence 

of a minimum dataset has been documented in previous publications as well, signaling 

that several other trauma registries have also made use of this strategy (Cassidy et al., 

2016; Ghodsi et al., 2017; Schuurman et al., 2011; Wainiqolo et al., 2013). Identifying 

such facilitators that work across contexts is a critical step in encouraging trauma 

registry growth in other settings and should be included in frameworks or trauma registry 

resources going forward.  

When respondents were asked to give advice to others looking to start their own 

trauma registry, several lines of counsel emerged. Simplification of the collection 

process, proving the value of the registry, and taking the time to form key stakeholder 

relationships were among the most common pieces of advice and indicate a strong 

consensus that these are important strategies for successful trauma registry 

implementation. Specifically, the latter two lines of counsel point to the necessity for a 

strong culture of engaged staff and stakeholders. At an organizational level, this 

ultimately means registry implementation should fit into a mission vision of continuous 

quality improvement, supported by shared purpose, culture change, and empowerment.  

Radical routes to solving problems across the trauma registry process were also 

offered. One respondent advised people to think critically about the purpose of their 

UHJLVWU\�DQG�DVN�RI�WKHPVHOYHV��³Does the registry need to be continued forever or can 

\RX�GR�D�VQDSVKRW"´��,Q�PDQ\�VWXGLHV��EXLOGLQJ�WUDXPD�UHJLVWULHV�DQG�HQVXULQJ�WKHLU�

sustainability is encouraged as a way to address the injury burden in LMICs an on-going, 

long-term registry is the norm. Yet, this advice to question whether sustainability is 

actually needed for the immediate purposes of the hospital is a critical question in 

contexts where registry participants simply do not have the resources to continuously 

maintain a full registry.  
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Finally, as with any study, there are limitations to our findings. First of all, 

questionnaires were administered in English, and thus only those in our target 

population who spoke English could participate. Second, the questionnaire had a 

response rate of 32.8%. While this is high for a population with the busy schedules of 

doctors and researchers and represented a variety of different countries, we are missing 

the experience of non-respondent LMIC trauma registries. Finally, in our call for 

respondents for this questionnaire, we reached out to people who are both local and 

foreign to the country where the trauma registry is located. In the case of the latter, 

respondents may have only been a part of the development phase of the registry given 

their residence outside of the country, and their responses of barriers and facilitators 

may therefore be biased towards the establishment of the registry rather than its on-

going operation.  

6.6. Conclusion 

This study supports efforts to build successful and sustainable trauma registries 

in LMICs by examining barriers and facilitators to registry development reported by 

trauma registry stewards and researchers. The results from this study are an important 

first step in creating resources and guidelines that can be used to develop and bolster 

the number of trauma registries in LMICs going forward. Key messages from the survey 

results include the importance of a registry champion, fostering strong stakeholder 

reODWLRQV��DQG��DPRQJ�RWKHU�WKLQJV��SURYLQJ�WKH�UHJLVWU\¶V�YDOXH�WR�NH\�VWDNHKROGHUV��

whether that be hospital administration, or the physicians, nurses, or other staff 

collecting the data.  

:KLOH�RXU�WKHPDWLF�DQDO\VLV�RI�UHVSRQGHQWV¶�DQVZHUV�KDV�KHOSHG�WR�Qeatly 

classify barriers and facilitators to trauma registry development in LMICs, it is important 

to acknowledge that the issues encountered here are in reality often interconnected in 

complex ways. Issues of data quality are fundamentally related to issues of staffing and 

issues of funding. As such, those looking to establish their own trauma registries in the 

future should be cognizant of the interconnectedness of these challenges and make 

choices based on the big picture of the trauma registry and not just a single aspect. It Is 

also critical to recognize that the successful establishment and operation of any trauma 

registry must be accompanied by data-driven changes to successfully reduce injuries 

and improve care for the injured. Data collection on its own achieves neither.  
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Looking to the future, it is essential that more research be conducted on the 

experiences of both successful and failed LMIC trauma registries. Others can learn from 

these stories and put this knowledge to use developing their own trauma registries and 

begin to successfully address injury through data-driven policy and informed decision-

making.  
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Chapter 7. What makes trauma registries 
sustainable? A multi-case study of trauma registries 
in resource-limited settings 

Rosenkrantz, L., Schuurman, N., Arenas, C., Hameed, S.M. Submitted for publication. 

7.1. Abstract  

Background: Trauma registries are an important tool for informing injury prevention and 

quality improvement initiatives. While they are commonplace in high-income countries, 

low- and middle-income countries have sometimes struggled with their implementation 

given resource constraints. The aim of this study is to investigate trauma registries that 

have been implemented in resource limited countries to identify the major barriers and 

facilitators to sustainable operation. Methods: A multi-case study approach was used to 

explore nine cases of trauma registry implementation and operation in resource-

constrained settings. Interviews were conducted with researchers and surgeons (n = 12) 

who were intimately involved with the establishment and operation of the trauma registry 

being studied. Data were also collected from journal articles, reports, and trauma registry 

documents. Data were then thematically analyzed both within- and across-cases. 

Results: Ten themes regarding the sustainability of trauma registries were identified 

relating to the need for strong stakeholder relationships, stable and independent funding, 

efficient data collection, and the frequent use and dissemination of trauma registry data. 

Conclusion: Though there are often challenges in establishing trauma registries in 

resource-constrained settings, several of the trauma registries studied here illustrate 

how such hurdles can be avoided or overcome. The experiences shared here are a 

critical resource for others looking to establish their own trauma registries or who are in 

the process of navigating these challenges themselves.   
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7.2. Introduction 

Traumatic injuries represent a growing proportion of the burden of years of 

healthy lives lost due to disability. In 2019, road injuries ranked 7th across all ages in a 

list ranking the global burden of disease from highest to lowest, superseding other 

common communicable and non-communicable diseases such as diabetes (ranked 8th) 

and HIV/AIDS (ranked 11th) (Vos et al., 2020). Injuries from falls and self-harm ranked 

21st and 22nd, respectively (Vos et al., 2020). While all countries are affected by 

traumatic injury, countries with limited resources often bear a disproportionate burden of 

injury morbidity and mortality. This, in turn, has contributed to a demand for skilled 

healthcare practitioners, infrastructure, and medical equipment in these countries that 

often exceeds an already short supply. Though it should follow that decisions on 

resource allocation, quality improvement, and prevention be made with the best 

available evidence to meet this on-going demand, there is often a dearth of standardized 

injury data in these countries partly due to the onerous human resources required to 

collect such data (St-Louis et al., 2017).  

Over the last three decades and in response to this lack of data, surgeons and 

researchers in resource limited settings have been establishing their own trauma 

registries. Trauma registries are databases that record information related to the injury 

event, process of care, and outcome for injured patients and are an important source of 

information for quality improvement and injury prevention. Previous research in this field 

has shown that trauma registry development in resource-constrained settings has largely 

stemmed from a grassroots movement, with surgeons and researchers adapting high-

income country models of data collection that better meet the physical, economic, and 

human resource constraints of their context (Rosenkrantz et al., 2019a). As a result, 

trauma registries in resource limited settings vary widely in operational processes, 

administration, and cost.  

Despite successful efforts by some to develop sustainable trauma registries in 

these settings, there have also been several unsuccessful attempts. Even those that 

were successful have reported encountering numerous challenges along the way 

(Rosenkrantz et al., 2021). The process of trauma registry development is clearly not an 

easy one. It is for this reason that we seek out the experiences of those who have been 
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closely involved in the development or operation of a trauma registry in resource limited 

settings, to share with others their valuable lessons.  

While there have been a few papers that seek to uncover common barriers and 

facilitators to trauma registry implementation in resource constrained settings 

(Bommakanti et al., 2018; Rosenkrantz et al., 2021), the literature overall remains very 

siloed and thin on the ground (Sawe et al., 2020). Research in this area has 

predominantly documented the experience of single trauma registries, with authors 

focusing on detailing the operational decisions involved in establishing the registry, 

rather than the challenges encountered or how they were overcome. Moreover, the 

question of what makes registries sustainable in the long term has not been pursued. 

There is a gap in the literature regarding trauma registries that failed or were 

unsustainable. What is it about these trauma registries that caused them to fail? We 

wanted to investigate this alternate narrative of trauma registry development as a way 

for surgeons and researchers looking to implement their own trauma registries to learn 

IURP�RWKHUV¶�H[SHULHQFHV�DQG�DYRLG�FRPPRQ�SLWIDOOV�� 

To achieve this, we conducted a multi-case study following the approach put 

forth by Robert Stake. Multi-case studies are a qualitative research method to explore a 

phenomenon (in this paper, the development and operation of a trauma registry in a 

resource-constrained setting) as experienced across cases (Miles & Huberman, 1994; 

Stake, 2013). According to Popay (2003), qualitative methods are typically employed for 

one of two reasons: to develop hypotheses for which quantitative methods can test or to 

investigate research questions that quantitative methods cannot answer. In this study, 

we have turned to qualitative methods to accomplish the latter. We believe our choice to 

use a multi-case study approach allows for a deeper, multi-faceted exploration of these 

cases and their contexts beyond what quantitative methods ever could (Popay, 2003).  

A previous paper we published that involved a survey of trauma registry stewards 

identifies stakeholder relationships, efficient data collection, funding, and the use and 

dissemination of data as essential factors to the implementation and operation of trauma 

registries in resource constrained settings. But what it is about these factors that cause 

some registries to succeed while others fail? How should teams manage stakeholder 

relationships to ensure trauma registry sustainability? What are the problems 



92 

encountered with securing funding? What methods of data collection are most effective? 

And lastly, what hinders the use and dissemination of trauma registry findings?  

This paper explores these research questions through a series of nine cases to 

better understand the implementation and operation of sustainable trauma registries in 

resource limited countries. Each trauma registry profiled here is unique. There are, 

however, shared features and combinations of features between them. In this paper, we 

worked to derive both specific and generalized profiles of trauma registry implementation 

and operation in under resourced settings. Studying these elements is key to 

understanding what makes certain trauma registries sustainable and others less so.  

7.3. Methods 

We used a constructivist multi-case study, to explore and document the 

implementation and operation of trauma registries in resource-constrained settings, 

including organizational decisions around the operation of the registry, interpersonal and 

political challenges, and dissemination and use of the data collected. Our approach 

FORVHO\�IROORZV�WKH�ZRUN�RI�5REHUW�6WDNH��ZKR�SURSRVHV�WKDW�D�³PXOWL-case study starts 

with recognizing what conFHSW�RU�LGHD�ELQGV�WKH�FDVHV�WRJHWKHU´�(Stake, 2013). It is this 

concept (or phenomenon, as we use here) that we then seek to understand through the 

individual cases.  

As we apply this to our study, the phenomenon we sought to understand is the 

implementation and operation of sustainable trauma registries in resource-constrained 

settings. Each trauma registry examined constituted a case. Our four research questions 

guided both data collection and analysis:  

1) How should stakeholder relationships be managed to ensure trauma registry 

sustainability?  

2) What are the issues encountered with securing funding?  

3) Which methods of data collection are the most effective? 

4) What hinders the use and dissemination of data for trauma registries? 
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Case selection and participant recruitment:  

We used purposive sampling to select the cases we would study, aiming for a  

sample size of between four and ten cases, consistent with qualitative research which 

seeks an in-depth understanding of a phenomenon (Stake, 2013).  Ethics approval was 

obtained prior to contacting participants. In deciding which cases to recruit for this study, 

we adhered to the following three criteria outlined by Stake: Is the case relevant to the 

concept we wish to study? Do the cases provide diversity across contexts? Do the cases 

provide a good opportunity to learn about complexity and contexts? With these criteria in 

mind, we sent emails to corresponding authors on papers published on the development 

and implementation a trauma registry in a resource constrained setting, asking those 

that were intimately involved with the trauma registry to participate in our study. We 

defined resource-constrained settings as countries listed by the United Nations 

'HYHORSPHQW�3URJUDPPH�XQGHU�µGHYHORSLQJ�UHJLRQ¶�(Developing Regions | Human 

Development Reports, n.d.). We also used snowball sampling, asking the contacted 

authors to identify others in their field that may be interested in participating. Those who 

expressed interest in participating and could schedule an interview between April to 

August 2021 were included in our study and the trauma registries they represented 

became our set of cases. Participants typically held the role of either doctor, graduate 

student, or lead researcher.  

Data collection and analysis:  

A case study often incorporates multiple methods of data gathering to capture 

the complexity of a case in its entirety (Aberdeen, 2013; Merriam, 1988; Stake, 2013). In 

our study, information was gathered through semi-structured interviews, journal articles, 

hospital websites, trauma registry reports and data collection documents. Written 

informed consent was sought prior to beginning the interviews. Member checking was 

also conducted, which involved sending the interviewees a draft of their case report and 

asking them to read for accuracy and possible misinterpretation.  

Interviews typically lasted 1-2 hours per participant and were conducted by the 

lead author in eight of the nine cases using a pre-established guide that the research 

team had developed for this project. The third author conducted the other interview, to 

accommodate a request for the interview to be done in Spanish. Interviews were audio-
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recorded and transcribed by the interviewers. Data collection forms for each trauma 

registry were requested at the end of the interviews to also be included in analysis. All 

other data sources (journal articles, reports, and hospital websites) were either provided 

by the interviewee or collated through a literature search. All interviewees have been 

assigned a pseudonym for the purpose of reporting results.  

Data analysis in a Stakian multi-case study requires shifting back and forth 

between the individual cases and the overarching phenomenon being studied. Stake 

provides limited direction on how to analyze data, allowing for the researcher to choose 

methods most suitable to their data and context. We thus decided on a structured 

approach to manage the large quantity of data we were dealing with, as suggested by 

Fearon et al. (Fearon et al., 2021). Data were analyzed at both the individual level 

(within-case analysis) and across multiple cases (cross-case analysis).  

With-in case analysis allows for a deeper understanding of the context of the 

individual case before seeking to understand the larger phenomenon shared across 

cases (Stake, 2013). We followed four steps for within-case analysis, as suggested by 

Stake (2013) and other Stakian methodologists:  

1) 5HWHOOLQJ�RI�HDFK�FDVH�XVLQJ�³WKLFN�GHVFULSWLRQV´�(Fearon et al., 2021; Stake, 2013). 

We used naUUDWLYH�GHVFULSWLRQV�WR�FUHDWH�ULFK�DFFRXQWV�RI�SDUWLFLSDQWV¶�H[SHULHQFH�

implementing and/or operating a trauma registry in a resource-constrained setting 

(Fearon et al., 2021);  

2) Thematic coding and analysis of the data (for each participant and each case (for 

cases with multiple participants)) (Braun & Clarke, 2019). Provisional 

themes/findings were inductively derived from the data within each case and then 

assessed and described through the lens of the research questions.  

3) Content analysis of the trauma registry forms regarding the operational choices of 

each trauma registry.  

4) Evaluation of the utility of each case in understanding the research questions. Stake 

suggests a three-point rating scale of utility which we used to assess each of the 

findings in relation to understanding the research questions (Stake, 2013).  



95 

The cross-case analysis sought to explore and understand the phenomenon² 

the experience of implementing and operating a trauma registry in a resource 

constrained setting. The analysis was primarily directed by the research questions and 

built on the findings from the within-case analyses, especially using step 4 to guide us. 

Throughout this process, the qualitative data was iteratively reassessed to achieve a 

deeper understanding of the emerging interpretations and patterns of the data.  

7.4. Results  

Twelve participants were interviewed in this study, representing a total of nine 

cases, which we reference from here on out by the letters A to I. Ten interviewees 

representing all cases except case D participated in the member checking process (all 

interviewees were given the opportunity to participate). 59 journal articles (cases B ± D 

and F ± I), two theses (case C and G) and one trauma registry report (case I) were also 

reviewed and analyzed to triangulate findings. Finally, data collection forms from all nine 

cases were also studied.  

Case descriptions:  

An overview of each case is presented in Table 5; operational choices are 

presented in Table 6. Narrative summaries of each case can be found in Appendix C.   
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Table 5.  Overview of cases  

Case Description Start 
Date  

Interviewee(s)* 
(Role at time of 
implementation) 

Case Features   

A A 4-week pilot of a 
single-hospital trauma 
registry in Kenya 

2017 Dr. Novak  
(North American 
medical student 
researcher) 

Public hospital  
Project was a Transnational Research 
Partnership (TRP) 
Project received grant funding  
Project team faced major challenges 
securing buy-in from clinicians and 
nurses 

B An unsuccessful 
trauma registry in Haiti  

2003 Dr. Marks 
(North American 
medical student 
researcher) 

Private, not-for-profit hospital 
Project was a TRP 
Project received grant funding (to 
cover travel expenses of foreign 
researchers only) 
Project team faced major challenges 
securing buy-in from the Chief of 
Surgery 

C A single-hospital 
trauma registry in 
Uganda  

2016 Dr. Rashid 
(North American 
principal 
investigator) 
 
Dr. Martin  
(North American 
researcher) 
 
Ms. Brown 
(North American 
research 
coordinator) 

Public hospital  
Project received grant funding  
Project is a TRP 
Team is working to develop a trauma 
registry alongside an electronic 
medical record for the hospital 
Current challenges include 
transferring ownership to the hospital 
and making data analysis more 
sustainable long-term 
To address the latter problem, the 
team is working to develop a global 
collaborative platform for trauma 
registries in LMICs to outsource their 
analytics 

D A multi-hospital trauma 
registry in Chile  

2017 Dr. Perez 
(Principal 
investigator) 

Public hospitals  
Project received grant funding from 
two private companies to run a pilot; 
the registry has now moved to being 
hospital funded 
The project started at a single 
hospital, and after it was working 
smoothly expanded to three other 
hospitals 

E A multi-hospital trauma 
registry in South Africa  

2004 Ms. Jansen 
(National trauma 
program manager) 

Private health care group  
Trauma registry across 41 hospitals  
Top-down approach to 
implementation  
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Case Description Start 
Date  

Interviewee(s)* 
(Role at time of 
implementation) 

Case Features   

All costs are covered by the health 
care group  
Ms. Jansen faced an initial challenge 
of getting nurses and clinicians using 
the data. It took several years (2011) 
before the value of the data was fully 
appreciated and more frequently used 

F An intensive-care, 
single-hospital trauma 
registry in South Africa  

2007 Dr. Fenwick  
(Surgeon) 

Public hospital  
The trauma registry receives no 
funding (it does not have any costs)  
The hospital functions as an 
attending/consultant led service for 
the management of complex multi-
system trauma. As such, the trauma 
registry only documents these cases  
The trauma registry was and 
continues to be well-received by both 
members of the trauma team and the 
hospital administration 
The trauma registry has faced few 
challenges over the years 

G A multi-hospital trauma 
registry in India 

2010 Dr. Kaur 
(Principal 
investigator) 

Public hospitals 
Project receives grant funding  
The number of hospitals participating 
in the trauma registry changes over 
time, depending on funding availability 
secured by grants 
The project faced several challenges 
including getting other surgeons and 
hospitals to participate in the trauma 
registry and dealing with hostility 
towards the data collectors from 
doctors and nurses in the emergency 
department  

H An orthopedic, single-
hospital trauma registry 
in Pakistan 

2015 Dr. Tabish  
(Principal 
investigator) 
 
Dr. Zada  
(Research Medical 
Officer) 

Private, not-for-profit, academic 
hospital  
Project receives grant funding (though 
they have struggled to secure enough 
grants to cover the costs and are 
making do with what they have) 
Trauma registry focuses on upper and 
lower limb injuries only 
The trauma registry is also unique in 
that it tracks patient outcomes for up 
to 1-year post-treatment 
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Case Description Start 
Date  

Interviewee(s)* 
(Role at time of 
implementation) 

Case Features   

I A single-hospital 
trauma registry in 
Thailand (that lead to 
the development of 
numerous other trauma 
registries around the 
country) 

1989 Dr. Somsri 
(Principal 
investigator) 

Public hospital 
Trauma registry was the first in 
Thailand and inspired the roll-out of 
trauma registries at other hospitals 
around Thailand, and eventually the 
National Injury Surveillance System 
The trauma registry has now 
continued operation for over 30 years 
Data from the trauma registry is 
frequently used and widely 
disseminated 

 

Table 6.  Operational Decisions of Trauma Registries by Case  

Case Use of an 
MDS*? 

Data collectors Electronic vs. paper collection 

A  Yes  Medical clerks Paper 
B Yes Nurses, physicians, ward secretaries Paper 
C Yes Nurse data collectors (switching to 

physicians once electronic data 
collection is in place) 

Paper, but in the process of going 
electronic (they will be implementing a 
mobile phone app for data collection 
soon) 

D No Data registrars and nurses Electronic (data collected via mobile 
phone or desktop) 

E No In level 1 and 2 trauma centers: 
dedicated data collectors; in level 3 
trauma centers, data collector changes 
day to day based on who is available 
(i.e., trauma unit manager, nurse, 
VHFUHWDU\«HWF�� 

Paper, but in the process of going 
electronic (three hospitals have already 
transitioned) 

F Yes Physicians Electronic 
G Yes Dedicated data collectors (typically 

health or social science graduates) 
Paper  

H Yes A research associate  Paper 
I Yes Nurse data coordinator (ER clerks and 

ER nurses also participate in some 
data collection) 

Paper 

MDS = Minimal data set  

�7KH�QXPEHU�RI�YDULDEOHV�FROOHFWHG�RIWHQ�GHSHQGV�RQ�WKH�LQMXU\��7KH�:+2¶V�GDWDVHW�IRU�LQMXU\�KDV�D�WRWDO�RI����FRUH�
variables, and an additional 28 extended variables. Data collection instruments that were 41 variables or less were 
considered minimal datasets.     
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Cross-case analysis  

Ten themes were identified in the cross-case analysis, which we have grouped 

according to the research question that they most relate to.  

Research Question (1): How should stakeholder relationships or the trauma 
registry be managed to ensure TR sustainability?  

Theme 1. Stakeholders at all levels need to be on-board   

Sustainable trauma registries require the support and buy-in of stakeholders at 

all levels of the project prior to implementation. In cases where buy-in was achieved from 

the full range of stakeholders prior to implementing the registry, few stakeholder issues 

were encountered later in the operation of the registry (Cases C, D, F, H, I). In contrast, 

teams that pushed ahead with implementation prior to securing support encountered 

stakeholder UHVLVWDQFH�WR�WKH�SURMHFW�RYHU�WLPH�WKDW�KDV�WKUHDWHQHG�WKH�UHJLVWU\¶V�

sustainability (Case A, B, G).  

For example, despite Dr. Kaur (case G) having the buy-in of the Dean of Surgery 

to implement the trauma registry, he had not consulted the ER doctors or nurses who 

the data collectors would be working alongside. When the data collectors²who were 

non-medical professionals²ILUVW�VKRZHG�XS�WR�ZRUN��WKH\�IDFHG�³H[WUHPH�UHVLVWDQFH´�

from the ER doctors and nurses, who viewed it as unacceptable to have non-medical 

professionals in their medical space. It was only by encouraging the data collectors to 

³VWDUW�JHWWLQJ�XVHIXO´��H�J���WDNLQJ�EORRG�SUHVVXUH��RU�ILOOLQJ�RXW�WKH�H[WUD�IRUP��WKDW�

hostilities lessened, and rapport improved.    

Theme 2. Buy-in should be on-going  

In addition to securing initial support for the trauma registry, sustainable trauma 

registries also require continuous buy-in. Experiences across cases demonstrate that 

continued analysis and dissemination of results is a key factor in maintaining buy-in from 

stakeholders. Clinicians, nurses, and data collectors are gratified to see the work they do 

recorded and used for quality improvement initiatives (Case E, I, F, G); on the other 

hand, the hospital administration appreciate when the data can be used to reduce 

hospital costs (case D) or ease the process of reporting to government bodies (case F).  
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Several cases have demonstrated that soliciting feedback from data collectors 

(i.e., asking their opinions on new methods of data collection or emerging concerns for 

the trauma registry) has worked well to ensure that staff feel respected and that they are 

part of making the trauma registry successful (Case B, C, E, G). Case I provides data 

collectors with work incentives and is developing a career progression model for them to 

help foster motivation and commitment to the trauma registry over time.  

Theme 3. Adapt the trauma registry as necessary to meet stakeholder needs 

 ³6XUJHRQV�DUH�W\SLFDOO\�W\SH�$�SHUVRQDOLWLHV´�DFNQRZOHGJHV�'U��.DXU�RI�FDVH�*��

While he recognizes this is an incredibly useful trait to the surgical profession, it can also 

PHDQ�³ILHUFH�FRPSHWLWLRQ´�DQG�D�GHVLUH�WR�EH�QXPEHU�RQH��7KHVH�VRUWV�RI�WUDLWV�DPRQJ�

stakeholders have led to challenges in certain cases (cases B, G, and H) and quick 

adaptation or making compromises has proven effective (cases G and H) to keeping 

implementation and operation of the registry on track. Two examples from the cases are 

illustrative of this. In the first, Dr. Kaur (case G) decided he needed to position himself as 

an epidemiologist instead of as a surgeon when recruiting other surgeons to join the 

trauma registry. According to Dr. Kaur, this helped to lessen their sense of competition. 

For the same reason, Dr. Kaur decided not to include his hospital in the multi-center 

trauma registry. In the second example, when Dr. Tabish and Dr. Zada (case H) shared 

the results from their orthopedic trauma registry in a general research meeting, they 

encountered pushback from the surgeons who did not appreciate being consulted in this 

way. Dr. Tabish and Dr. Zada responded by adapting their process of dissemination and 

developed an anonymous forum for sharing results that has so far been well received.   

Theme 4. Transnational research partnerships require a comprehensive 
understanding of the principles of equitable global health research 

An important subset of stakeholder relationships is that of a transnational 

research partnership (TRP), which are present in three of the cases (Cases A, B, and 

C).  These three cases differ considerably in how the TRPs functioned, with cases A and 

B representative of a more harmful experience that jeopardized the sustainability of the 

trauma registry, and case C representative of a more helpful experience. Nonetheless, in 

each case, the TRPs did serve as important catalysts for the development of a trauma 

registry, with the foreign researchers often helping to secure funding and serving as 

champions for the registry, pushing the project forward. The numerous challenges that 
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the TRPs in cases $�DQG�%�IDFHG�LQ�ODUJH�SDUW�VWHPPHG�IURP�WKH�IRUHLJQ�UHVHDUFKHUV¶�

lack of understanding of the key principals of equitable global health research (such as 

those put forth by the Canadian Coalition for Global Health Research), such as authentic 

partnering, shared benefits, commitment to the future, and humility (CCGHR Principles 

for Global Health Research, n.d.). For example, in case A, Dr. Novak and the North 

American research team lacked knowledge of the hospital context going into the project, 

specifically around the fact that clinicians often rotate through the emergency 

department throughout the year. This resulted in her securing buy-in from the wrong 

cohort of doctors when she visited the hospital a year prior to implementing the project. 

When she went to implement the project the next year, she realized her mistake. 

However, as a medical student needing to return home after summer break, Dr. Novak 

did not have enough time to secure buy-in again with this new cohort and implement the 

trauma registry. She made the decision to forge ahead with the registry without gaining 

the support of the physicians.  

A different type of stakeholder relationship is represented in just two cases is the 

transnational exchange with a High-Income Country institution (Case E and Case I). In 

both cases, the exchange proved extremely helpful in fostering new ways of using the 

data that the participants have been able to take back with them and share with others.  

Research Question (2): What are the issues encountered with funding a 
trauma registry?  

Theme 5. Funding should be predictable 

Grants agencies are a common and primary source of funding for many of the 

cases, with the funds used to meet initial implementation costs (case B) and/or 

continued operational costs (A, C, G, H). However, a key issue with grant funding that 

several interviewees mentioned is its unpredictability. Grants are limited term sources of 

funding requiring those who rely on them to frequently submit applications to secure 

more funding for when the term ends. Sometimes, multiple smaller grants must be 

combined to secure enough money at once. 

'U��.DXU��FDVH�*��VD\V��³(YHU\�WLPH�ZH�DSSO\�IRU�JUDQWV��ZH�KDYH�WR�FKDQJH�WKH�

research question. You can't just say that you are managing a trauma registry and need 

funding... that is not the job of a research funding agency to keep running your trauma 
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UHJLVWU\´��7KRVH�ZKR�DUH�QRW�DZDUGHG�D�VXFFHVVLYH�JUDQW�PXVW�PDNH-do without the 

additional money (case G, H) or may be forced to discontinue their project (case A).  

Another less common source of funding, though still precarious, is that of private 

funding. In case D, Dr. Perez was able to secure initial funding for the trauma registry 

from two private companies. While this type of funding is limited term like grant funding 

is, it allowed Dr. Perez and his team to successfully run a pilot of the registry that they 

then used to secure hospital support and funding.  

Securing hospital funding is considered by most of the interviewees to be the 

clearest path to ensuring predictability, and consequently sustainability. Only cases D, E 

and I have received hospital funding that fully covers the cost of the registry²Case F 

has managed to run their trauma registry without additional costs but makes use of 

physical resources and software already acquired by the hospital. Case C is currently 

struggling to convince the hospital to take ownership in funding the registry. Dr. Rashid, 

who at present, secures grant funding for the trauma registry through his institution, 

DFNQRZOHGJHV��³:H�got trapped into some of the older ways of doing things in that we 

UDQ�LW�>WKH�WUDXPD�UHJLVWU\@�DV�D�JUDQW�ILUVW«�7KHVH�SURMHFWV�VKRXOG�ILUVW�KDYH�DQ�

agreement from the CEO or the hospital administration to say, here is our plan for 

transition, here's our HQGSRLQW´��+H�VD\V��³,W
V�RQH�RI�WKRVH�µSLORW-LWLV¶�NLQG�RI�LVVXHV�ZKHUH�

you're piloting something and trying to get somebody to fall in love with it, rather than 

selling the idea and then committing that should the pilot be successful, you will inherit 

this program and here's the financial commitments that you need to make." 

Theme 6. Funding should be unobtrusive.  

Another finding that arose only in case G was the need for trauma registry 

funding to be unobtrusive to the goals and work of the trauma registry. The case G 

trauma registry currently relies on grant funding to meet the costs of operating the 

trauma registry. While Dr. Kaur understands this form of funding is precarious, he shares 

in his interview a worry that moving to a publicly funded model would take away their 

independence to make modifications and report on the findings that are important to 

SDWLHQW�FDUH��UDWKHU�WKDQ�MXVW�WKH�ILQGLQJV�WKDW�PDNH�WKH�,QGLDQ�KHDOWK�FDUH�V\VWHP�³ORRN�

JRRG´��³2XU�IHDU�LV�WKDW�WKH�PRPHQW�ZH�PRYH�IURP�DFDdemic to a formal institution of 

IXQGLQJ��WKH�WUDXPD�UHJLVWU\�PLJKW�FROODSVH��+HUH��ZH�DUH�YHU\�LQGHSHQGHQW�´ 
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Research Question (3): Which methods of data collection are the most 
effective?  

Theme 7. Avoid over-burdening the healthcare staff  

In most cases (A, C, D, E, G, H, I), trauma registries use a dedicated data 

collector model to collect much of the registry data as opposed to a clinician-based 

model. Interviewees spoke of how using dedicated data collectors did not add to the 

workload of already busy nurses and clinicians, making it the more feasible option of the 

two.  

Case F is the only on-going trauma registry in this sample of cases that uses a 

clinician-based model. This trauma registry however is unique in that it operates out of 

an attending/consultant led service for the management of complex multi-system 

trauma. According to Dr. Fenwick, they have kept the trauma registry extremely simple, 

integrating templates (such as that from the American College of Surgeons) into the 

electronic health record that physicians easily fill in. Dr. Fenwick then pulls this data from 

the EHR and adds it into an excel database that serves as the trauma registry. 

Case B also opted for a clinician-based trauma registry after testing out both 

options, citing that this model was less time consuming (the physicians collecting data 

could more easily locate patients to be included in the registry) and cheaper (they did not 

have to hire additional staff). However, because case B only ran for a short period of 

time, it is unclear whether relying on physicians to collect the data worked well in the 

long-term.   

Theme 8. Operate within the resource and context limits of the hospital 

Apart from case E, all other cases collect only a minimum dataset, which reduces 

the workload on data collectors. However, Ms. Jansen (case E) noted that in the 

hospitals that do not have dedicated data collectors, they do collect a smaller number of 

variables than in their level 1 or 2 hospitals.  

In all but three cases, data is collected on a paper form before being entered into 

an electronic database (Case A, B, C, G, H, and I). The reason for using a paper form is 

often due to the resource limits of the hospital(s). However, as Case G highlights, it also 

KDV�WR�GR�ZLWK�UHFRJQLWLRQ�RI�WKH�WUDXPD�UHJLVWU\¶V�FRQWH[W² while Dr. Kaur is less 

worried about the costs of electronic data collection, he says that the technology just 



104 

GRHV�QRW�ZRUN�ZKHUH�KH�LV��DFNQRZOHGJLQJ�WKDW�³LI�\RX�KDYH�WDEOHWV�O\LQJ�DURXQG�LQ�DQ�

/0,&�WUDXPD�FHQWHU��WKH\�JHW�VWROHQ�YHU\�TXLFNO\´��,QWHUQHW�FRQQHFWLYLW\�DQG�WKH�SRWHQWLDO�

loss of data from an outage was another issue mentioned.  

The cases that do use technology to collect data make use of an existing 

electronic medical record (Case E, D, F, and soon to be case C). This allows the trauma 

UHJLVWULHV�WR�HVVHQWLDOO\�µSLJJ\EDFN¶�RQ�WKH�H[LVWLQJ�KDUGZDUH�DQG�VRIWZDUH�DOUHDG\�Ln 

place for the EMR, eliminating additional costs, reducing redundancy in data collection, 

and reducing the time needed to fill out the form. Case C is in the process of switching to 

electronic data collection. According to Dr. Martin, the research team will transition to 

clinician-based data collection once this happens as they found filling out the data on the 

DSS�WR�EH�YHU\�OLWWOH�DGGLWLRQDO�ZRUN�DQG�FDQ�EH�HDVLO\�LQWHJUDWHG�LQWR�WKH�SK\VLFLDQ¶V�

existing workload and patient documentation.  

Research Question (4): What hinders the use and dissemination of data for 
trauma registries? 

Theme 9. Not disseminating the data with a wide variety of stakeholders  

Interviewees from all nine cases spoke of how important analysis and 

dissemination of trauma registry data is to achieve long-term success. Yet only a handful 

of cases have been successful in carrying out analyses and sharing their results with 

stakeholders on a regular basis. Interviewees from the cases that have been successful 

in these activities point to how analyzing and sharing their registry data has helped them 

to show data collectors, nurses, and physicians the importance of their work (case E, G, 

I), make changes to improve quality of care (cases E, F, G, H, and I), and implement 

contextually appropriate injury prevention initiatives (case I). Case I does an especially 

effective job with data dissemination, sending results from their trauma registry to 

municipal, provincial, and national stakeholders in addition to sharing the data more 

locally, within the hospital.  

Theme 10. Roadblocks remain to data dissemination and use  

Despite interviewees understanding that use and dissemination of trauma 

registry data are critical activities to maintaining buy-in, securing funding, and carrying 

out the aims of the trauma registry, several interviewees spoke of roadblocks to 

conducting analysis and sharing their results. These barriers include:  
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x Not having a dedicated staff member to conduct analysis (case D). And 

specifically for cases with TRPs, not having this person be local to the trauma 

registry setting, as it creates a reliance on foreign researchers that is not 

sustainable (case A, B, C).  

x Pushback from clinicians on the dissemination of results (cases G and H) 

x Emergence of the COVID-19 pandemic, which for one registry has meant a 

hospital-wide pause on all research activities (case H), and in other cases, has 

meant added challenges to TRPs carrying out analysis and dissemination 

virtually instead of in-person (cases A and C).   

To address these roadblocks, several of the cases discussed solutions they had 

either implemented or were in the process of implementing (cases C, G, H). For 

example, Dr. Rashid (case C) spoke of how he and his research team are working to 

develop a global platform connecting trauma registries around the world with 

researchers to form collaborations that could provide free help for the analysis of trauma 

registry data.  

7.5. Discussion 

The cases in this study show that the experience of implementing and operating 

a trauma registry in a resource constrained setting can be a challenging endeavor. Our 

findings suggest that reaching a position of sustainability requires navigating stakeholder 

issues, securing funding that is both predictable and unobtrusive, selecting a context 

appropriate process for data collection, and overcoming the numerous barriers to 

analyzing and disseminating the trauma registry data. While many of the trauma 

registries presented here have navigated these issues adeptly, some of them have 

struggled with losing their funding or failing to ensure a smooth transition from foreign 

research partners to local operation.  

Though we draw comparisons in this paper between cases about common 

barriers and facilitators, we think it is critical to acknowledge that sometimes, what will 

work best and be most sustainable comes down to the cultural, political, and economic 

environment that the trauma registry operates in. In other words, context matters. Case 

G illustrates this dynamic well²Dr. Kaur continues to use grant funding despite its 
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precarity, as moving to a publicly funded model would jeopardize his ability to report 

findings without intervention from the government. Trauma registries operating in 

countries where government intervention is less likely would not need to make this same 

decision. Other papers have acknowledged this before, especially regarding the 

importance of the economic context and the need for registries to make decisions that 

align with the resources they have available to them (Nwomeh et al., 2006; Paradis et 

al., 2018; Rosenkrantz et al., 2020; Sawe et al., 2020). However, the importance of other 

DVSHFWV�RI�D�WUDXPD�UHJLVWU\¶V�FRQWH[W��OLNH�FXOWXUH�RU�SROLWLFV��KDYH�RIWHQ�JRQH�

unrecognized.  

Our findings also suggest that there is an issue around inequitable TRPs in the 

field of trauma registry implementation. To the best of our knowledge, there are no 

papers that have been published that document problematic TRPs in the field of trauma 

registry research. However, health research more generally has better documented the 

issue (Bradley, 2008; Matenga et al., 2019; Munung et al., 2017; Smith et al., 2014). 

Guidelines, such as those put forth by the Canadian Coalition for Global Health 

Research should be followed to ensure equitable partnerships are being carried out. 

Furthermore, greater awareness on both sides of TRPs towards the challenges of 

collaborating transnationally is necessary, especially in the time of COVID-19.    

Study Strengths 

This multi-case study provides a more nuanced understanding of the experience 

of implementing and operating a trauma registry in resource constrained settings than 

ever before. These cases have allowed us to go deeper on certain issues like 

stakeholder relationships that more quantitative studies have not achieved. To the best 

of our knowledge, this study is also the first multi-case study of trauma registries that we 

are aware of.  

Study Limitations 

There were limitations related to the cross-cultural nature of this study. Only one 

member of our author team was from one of the countries examined in our study. The 

remainder of us live and work in Canada. As such, our positionality as outsiders in most 

of the cases may have influenced what interviewees shared with us. There is also a 



107 

possibility that in some cases, what was shared was hindered by a language barrier. All 

but one interview was conducted in English, by the lead author. For most cases this was 

not an issue, however in two of the cases English was not a primary language. In these 

situations, it is inevitable that some of the nuance in the experiences they describe was 

lost in translation.  

7.6. Conclusion 

This study serves as a much-needed resource documenting and comparing the 

experiences of trauma registry implementation and operation in resource constrained 

settings. We hope that those looking to develop their own registries can turn to this study 

as a helpful tool for informing decision-making. Given the siloed and quantitative nature 

of much of the research in this field, we also hope that this study provides a foundation 

for further studies comparing the experiences of trauma registry implementation and 

operation in resource constrained settings. We welcome other researchers to continue 

exploring these issues through a diversity of both quantitative, but especially qualitative 

methodologies.  
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Chapter 8. Conclusion  

8.1. Overview 

Injury remains a leading global health issue, with millions of people continuing to 

die each year² a large proportion of who live in LMICs. Though largely ignored by the 

United Nation's SDGs and other global health agendas, we have in our toolkit a relatively 

cost-effective way to inform areas of priority for injury prevention and mitigation and 

improve the quality of trauma care delivered. The time is right for concerted action on 

trauma registry development and improvement in resource-constrained settings, and yet, 

challenges remain widespread.  

This dissertation sought to address the following research questions in response 

to this problem: 1) Where and how are trauma registries implemented and operated in 

LMICs? 2) What barriers are encountered in the implementation, operation, and effective 

functioning of trauma registries in LMICs and other resource-constrained settings and 

how are these barriers being addressed? And 3) How do these barriers and facilitators 

present in situ? In other words, what does the overall experience of sustainable or 

unsustainable trauma registry implementation and operation look like across a variety of 

resource-constrained contexts? 

Through my investigation of each of these questions, I was able to develop a 

deeper understanding of trauma registry implementation and operation in LMICs and 

other similar contexts. In sharing this work with others in peer-reviewed journals, my 

coauthors and I have contributed critical knowledge to this area of research, 

demonstrating new ways of examining the challenges people have experienced in 

establishing or attempting to establish these databases. It is my hope that the research 

we have done can serve as a resource to help guide the decisions of those looking to 

develop their own registries, trauma or otherwise, in similar contexts. The results from 

these studies have also made me think deeply about what HICs could learn from LMICs 

to improve their own trauma registries, and future research in this area is warranted.  

The following sections of chapter 8 describe key findings and overall 

contributions from each paper in relation to the dissertation's three objectives. I also 

discuss the limitations of the dissertation, reflect on the process of research and writing 
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for the PhD, and recommend areas of future research on trauma registry implementation 

and operation in resource-constrained settings. 

8.2. Dissertation Objectives, Key Findings, and Research 
Contributions 

Objective 1. To bring up to date previous estimates of the number and location of trauma 

registries in LMICs and to identify the key operational choices of these trauma registries. 

Chapter 2 responds to this first objective by identifying trauma registries in LMICs 

through a scoping review of the literature. We identified a total of 65 trauma registries, 

with 43 on-going as of last indication. Twenty-seven trauma registries were identified as 

being established in a low-income country, and 38 in a middle-income country, 

respectively quadrupling and doubling rates reported in 2013 �2¶5HLOO\�HW�DO�������D�. 

This rapid growth in trauma registry development in LMICs illustrates a need for 

continued documentation. The development of a registry of registries to record the 

progress and experiences of trauma registries would better facilitate knowledge 

dissemination of key barriers and the strategies used to overcome them. This is critical, 

as despite the recent surge in growth, we also identified numerous LMICs that have yet 

to establish a single trauma registry. There is a clear need for more research and 

dissemination on the barriers and facilitators to trauma registry development in countries 

with more limited-resource availability.  

Findings from Chapter 2 also elucidate the key operational choices of trauma 

registries in LMICs. The scoping review found a wide variety of choices around methods 

of data collection (paper vs. electronic), staffing (clinician vs. data coordinator), and the 

injury severity score used (ISS, RTS, KTS, TRISS...etc.), indicating that, unlike in many 

HICs, there is little consensus as to how trauma registries in LMICs are best run. Part of 

this lack of consensus however appears to come from the fact that each trauma registry 

faces its own hurdles to implementation that differ depending on the socio-political and 

economic context of the city, region, or country the registry operates in. We are not the 

first to suggest that context matters (Holder, Yvette and World Health Organisation Staff, 

������1ZRPHK�HW�DO���������2¶5HLOO\�HW�DO�������E�, but findings from this review support 

this notion that consideration of context is critical to operational decision-making.   
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The scoping review also established the fields most collected and extracted for 

research purposes from the top publishing registries, providing new insight into which 

fields hospitals themselves have identified as important and can be used to help inform 

the development of a common minimum dataset. 

Objective 2. To identify challenges that inhibit the full functionality of trauma registries in 

LMICs and assess potential solutions. 

Chapter 4 responds to objective 2 by identifying several critical roadblocks that 

stand in the way to maximizing the efficiency of trauma registries to inform injury 

prevention, mitigation, and quality improvement initiatives. These roadblocks were 

identified primarily through the scoping review conducted in Chapter 2 and include: the 

superficial characterization of injury epidemiology, poor data dissemination tactics, 

missing or incomplete data, and inability to conduct external benchmarking.  

The chapter examines several solutions that have been used by other trauma 

registries and in the field of global health more broadly. From this examination, we 

suggest that the following three things be prioritized to improve the global uptake and 

efficacy of trauma registries in LMICs. First, a collective effort is needed to address the 

issue of data standardization and help create a minimum dataset that is modular, 

dynamic, and scalable, and used by both HICs and LMICs. This will help improve 

external benchmarking and can also serve as a steppingstone to sustainable registry 

development, all while accommodating the needs and limitations of different contexts. 

Second, the issue of poor data quality needs to be addressed. As has been exemplified 

already by several trauma registries in LMICs, the introduction of inexpensive and 

innovative technologies has the power to drastically improve the quality and efficiency of 

data collection. With the proliferation and ubiquity of technologies like cell phones and 

the internet, there are exciting possibilities that these can be used more broadly to 

achieve trauma registry goals. Continued support and realization of these technologies 

is needed. GIS can also be mobilized to capture more nuanced data about the injury 

epidemic and should be used to optimize injury prevention and mitigation strategies. 

Third, greater dissemination of trauma registry findings to key stakeholders must be 

prioritized. CSOs and CBOs are uniquely positioned to affect change locally. Taken 

together, these strategies can help to drastically improve the efficacy of trauma registries 

for both injury prevention and mitigation, as well as continued quality improvement of 
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trauma care. In doing so, they are an important part of ensuring long-term trauma 

registry sustainability. 

Objective 3. To identify and examine the numerous barriers that stand in the way of 

sustainable trauma registry implementation in LMICs and other resource-constrained 

settings, and the different approaches that have been used to overcome these barriers. 

Chapters 6 responds to objective 3 by ascertaining the types of barriers and 

facilitators that impede or support trauma registry implementation and operation, and 

Chapter 7 investigates how these are experienced in situ. Two different qualitative 

methods were used.  

In Chapter 6, a survey of trauma registry stewards and researchers allowed us to 

identify the types of barriers that exist and the frequency in which these are experienced 

across trauma registries. Issues of staffing was the most frequently selected barrier, 

followed by issues of funding, and issues of stakeholder engagement or motivation. 

Other barriers identified included issues of data quality or completeness, issues of 

infrastructure, issues of data dissemination, and external political barriers. Out of 22 

registries reported in the survey, nine had ceased operations, providing the first 

indication in the literature that numerous trauma registries in LMICs and other resource-

constrained settings have been unable to surmount certain challenges to implementation 

or operation.  

The survey also asked respondents to identify what facilitated trauma registry 

development or eased operations. Presence of a local champion to push forward the 

trauma registry and see it through these barriers was a sentiment echoed by numerous 

respondents, as was using a minimal dataset to reduce the time burden on staff. 

However, by and large, strategies put forward by respondents were often unique to the 

trauma registry, indicating that context is a critical determinant of what will work best for 

each registry in overcoming barriers to implementation and operation. Finally, the survey 

also asked respondents what advice they would give others in similar situations. 

Simplification of data collection, proving the value of the registry, and taking the time to 

form strong stakeholder relationships were among the most common pieces of advice, 

the latter two of which point to the necessity for a genuine culture of engaged staff and 

stakeholders. On a structural level, this ultimately means trauma registry implementation 
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should fit into a mission vision of continuous quality improvement, supported by shared 

purpose, culture change, and empowerment. 

In Chapter 7, these findings are explored on a deeper level. While the survey 

conducted in Chapter 6 did note the location of the trauma registries stewards and 

researchers were involved with, it was largely a-contextual. By using a multi-case 

methodology in Chapter 7, we were able to examine what barriers were being 

encountered in situ and how these were being resolved (or in the case of unsustainable 

trauma registries, what caused them to fail). The in-depth interviews allowed for much 

greater detail and revealed how different barriers are often inter-connected. The analysis 

identified ten cross-case themes regarding the sustainability of trauma registries in 

resource-constrained settings, which suggest that reaching a position of sustainability 

requires adeptly navigating stakeholder issues, securing funding that is both predictable 

and unobtrusive to the goals of the trauma registry, using a context appropriate method 

for data collection, and overcoming several common barriers to analyzing and 

disseminating trauma registry data. While these themes identify and suggest 

commonalities across trauma registries, we found evidence yet again that context 

matters. That is, what works best and is most sustainable to a trauma registry comes 

down to the external and internal socio-cultural, political, and economic environments 

that the registry operates in. While some studies have previously acknowledged the 

importance of economic considerations in implementational and operational decision-

making (Nwomeh et al., 2006; Paradis et al., 2018), our study is the first to highlight the 

role that culture and politics play.  

Findings from the study also highlight an issue around inequitable transnational 

research partnerships, that, to the best of our knowledge, have never been addressed 

as problematic in trauma registry projects. While TRPs have been widely discussed in 

other areas of health research and development, our study indicates that guidelines to 

ensure more equitable partnerships need to be promoted and shared more frequently in 

projects of trauma registry development. Greater awareness is needed on both sides of 

TRPs to the pitfalls common to transnational collaborations. 
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8.3. Personal Reflection 

When I began graduate school at SFU four years ago, I had thought my research 

would focus on the spatial epidemiology of injury in South Africa. But after a few months, 

it became clear that the database we had planned to use was not going to be made 

available to us for this work. This was the first in what have been several research 

hurdles over the course of this degree: switching projects, learning to become a 

qualitative researcher, and later, navigating how to conduct such research during a 

pandemic. Through each of these challenges, I have learned the importance of adapting 

quickly to not lose a moment of productivity. Yet, there are times when I wish I had 

slowed down and chose to reflect more deeply on my research. For example, the overall 

GLUHFWLRQDO�IORZ�RI�WKH�SURMHFWV�SUHVHQWHG�KHUH�DUH�DGPLWWHGO\�µ1RUWK-6RXWK¶��<HW��PDQ\�

trauma registry innovations originating in WKH�µ*OREDO�6RXWK¶�RIIHU�YDOXDEOH�LQVLJKWV�LQWR�

KRZ�WKHVH�GDWDEDVHV�DUH�RSHUDWHG�LQ�WKH�µ*OREDO�1RUWK¶��I would have liked to explore 

what this might look like in one of my projects and see it as a valuable area for future 

research. Another aspect I only began to consider part way into my second year as a 

grad student was the use of terminology to describe countries that have fewer resources 

than others. In the scoping review, I used the terms LMIC because it seemed to neatly 

encapsulate the experiences of trauma registries in the type of resource-constrained 

environments I was looking to study. But I quickly learned that it was not very neat at all. 

LMIC status changes over time such that a country like Thailand in the 1980s and 90s 

was considered a middle-income country (when hospitals there were first developing 

trauma registries) but is now considered a HIC. Furthermore, just because a country is 

designated as high-income does not mean that the healthcare system in that country is 

well-funded. Chile is a great example where a dual healthcare system leaves the public 

system severely underfunded compared to the private system. What this translates to in 

terms of research is having to: 1) discern which trauma registries were developed at a 

time when resources were scarce for the country in question, and 2) discern whether 

certain HIC trauma registries are more similarly resourced to LMIC trauma registries 

than they are to other HIC trauma registries. For the scoping review, this was beyond my 

ability to navigate, and I chose only to focus on trauma registries that had been 

implemented in currently designated LMICs. But for the subsequent chapters, I began to 

grapple with this messiness more. I included countries like Thailand and Chile, despite 

their being HICs and considered how their situations could shed light on additional 
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barriers and facilitators to trauma registry implementation not captured by a focus on 

trauma registries in LMICs alone. Ultimately, I think this has enriched my findings and 

encourage other researchers to spend some more time thinking about how the labels 

they are using might be limiting.  

8.4. Future Research 

In light of this dissertation's key findings and contributions, there are several 

areas where future research and knowledge mobilization should be focussed. First, 

research into what variables should be included in a common minimum dataset is an 

obvious next step for trauma registries in LMICs. As I've noted earlier, this would 

improve both external benchmarking and serve as a foundation for which even the most 

resource-constrained trauma registries can achieve.  

Second, it is essential that more research continue to be conducted on the 

experiences of both successful and failed trauma registries, across areas of 

implementation, operation, and optimization. A more in-depth exploration of how trauma 

registries have successfully transitioned away from grant funding is needed and would 

be a critical piece of information for those looking to establish their own sustainable 

trauma registries in the future. Other research investigating strategies to consistently 

analyze and disseminate trauma registry data would also serve to benefit many who 

struggle with this issue.  

Finally, mobilizing this research and others like it into resource guides is 

important to encouraging the continued global development of sustainable trauma 

registries. These resources should be provided in several different languages and made 

easily accessible for all who wish to read them. The stories shared here and others like 

them are vital narratives that others can learn from in developing their own trauma 

registries. 
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Appendix A. Scoping review search terms 

Web of Science, CINAHL, Medline (Ovid) and Global Health Search: 

³7UDXPD�UHJLVWU´�25�³7UDXPD�GDWDED´�25�³,QMXU\�UHJLVWU´�25�³,QMXU\�GDWDED´� 

AND  

³'HYHORS´�25�³,PSOHPHQW´�25�³2SHUDW´�25�³(VWDEOLVK´�25�³6XVWDLQDE´�25�

³%DUULHU´�25�³&KDOOHQJH´�25�³ORJLVWLF´ 

AND 

³/0,&´�25�³/RZ�DQG�PLGGOH�LQFRPH�FRXQWU´�25�³/RZ�LQFRPH�FRXQWU´�25�³PLGGOH�
income cRXQWU´�25�³'HYHORSLQJ�FRXQWU´�25�³*OREDO�6RXWK´�25�8UXJXD\�25�%DUEDGRV�

25�³&RVWD�5LFD´�25�7XUNH\�25�0DXULWLXV�25�3DQDPD�25�6HUELD�25�*HRUJLD�25�

0H[LFR�25�³6UL�/DQND´�25�³%RVQLD�DQG�+HU]HJRYLQD´�25�9HQH]XHOD�25�%UD]LO�25�

Azerbaijan OR Macedonia OR Armenia OR Thailand OR Algeria OR China OR Ecuador 

OR Peru OR Colombia OR "Saint Lucia" OR Mongolia OR "Dominican Republic" OR 

Jordan OR Tunisia OR Jamaica OR Suriname OR Belize OR Turkmenistan OR Moldova 

OR Philippines OR Indonesia OR Vietnam OR Palestine OR Kyrgyzstan OR Tajikistan 

OR Maldives OR Gabon OR Paraguay OR "South Africa" OR Egypt OR Bolivia OR Iraq 

25�³(O�6DOYDGRU´�25�1LFDUDJXD�25�*X\DQD�25�*XDWHPDOD�25�1DPLELD�25�,QGLD�25�
³7LPRU-/HVWH´�25�+RQGXUDV�25�%KXWDQ�25�%DQJODGHVK�25�&RQJR�25�9DQXDWX�25�

³/DR�3HRSOH
V�'HPRFUDWLF�5HSXEOLF´�25�*KDQD�25�.HQ\D�25�³6DR�7RPH�DQG�3ULQFLSH´�

OR Swaziland OR Zambia OR Cambodia OR Angola OR Myanmar OR Nepal OR 

Pakistan OR Cameroon OR Tanzania OR Nigeria OR Rwanda OR Lesotho OR 

Mauritania OR Madagascar OR Uganda OR Benin OR Senegal OR Comoros OR Togo 

25�6XGDQ�25�$IJKDQLVWDQ�25�+DLWL�25�³&RWH�G
,YRLUH´�25�0DODZL�25�'MLERXWL�25�
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%LVVDX´�25�<HPHQ�25�0R]DPELTXH�25�/LEHULD�25�0DOL�25�³%XUNLQD�)DVR´�25�³6ierra 
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Appendix B. Inclusion and exclusion criteria  

Table B.1.  Inclusion and exclusion criteria of literature search 

Criterion: Include:  Exclude:  
Time period No time limitation specified for the 

search 
NA 

Language English Non-English language papers 
Type of article Peer-reviewed original research, 

review type articles, and 
commentaries 

White papers   

Availability Full-text version available Full-text version not available 
Content of paper  Papers describing the development, 

implementation, and/or operation of 
a trauma registry; papers describing 
barriers or challenges associated 
with a trauma registry. 

Papers that analyzed trauma 
registry data but did not provide a 
detailed explanation of trauma 
registry development, 
implementation, or operation. 

Location of trauma registry LMICs HICs 
Type of trauma registry  General trauma registries (adult or 

pediatric)  
Military trauma registries or 
narrowly focused trauma registries  

Status of trauma registry  On-going or failed trauma registries   Fixed-trial trauma registries (i.e., 
those that were initially set out to 
record for only a set period of time).  
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Appendix C. Narrative Summaries of Cases A-I 

N.B. Pseudonyms have been used for interviewees. All cases secured ethics approval 

prior to implementation of the trauma registries.  

Case A  

Interviewee: Dr. Novak (North American medical student at time of implementation)  

In 2016, a team of three researchers from a North American university (including 

Dr. Novak) formed a collaboration with a team of researchers from a state-run research 

LQVWLWXWH�LQ�.HQ\D��7KH�JURXS¶V�PLVVLRQ�ZDV�WR�DGGUHVV�WKH�ULVH�LQ�URDG�WUDIILF�LQMXULHV��

and better understand the local nature of this problem for this county. Discussions 

between the two teams for addressing these objectives took place over the course of the 

year, during which time the idea for a local trauma registry was proposed to meet these 

objectives. During this time, the North American team applied for grant funding and 

VFKRODUVKLS�PRQH\�WR�IXQG�WKH�SURMHFW��KRZHYHU��WKH\�UHFHLYHG�³YHU\�OLWWOH�PRQH\�WR�ZRUN�

ZLWK´�� 

In the summer of 2017, Dr. Novak travelled to Kenya to conduct field work at the 

hospital prior to implementing the trauma registry. It was at this time that the relationship 

between the two research teams fell through. Dr. Novak believed that the state-run 

research institute thought she and her team had secured more money than they had and 

did not want to continue working on a project with so little funding. The North American 

team quickly pivoted to make the most of the trip and connected Dr. Novak with a local 

doctor and injury epidemiologist working at the hospital who was previously known to 

another member of the North American team. He introduced Dr. Novak to several nurses 

and generalists, who were working as emergency room physicians, at the hospital. She 

spent the summer interviewing these physicians and nurses to establish what was 

needed to implement the trauma registry and determine the best protocol for running it 

before returning to North America at the end of the summer.  

Dr. Novak returned in the summer of 2018 to implement the four-week pilot of the 

trauma registry. Her first unexpected challenge was that the generalist physicians she 

met and worked with a year earlier had rotated out of the emergency room, into another 
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department. Dr. Novak ended up having to re-introduce herself and the project to the 

new physicians who had rotated in. Because of this, she felt that she appeared as if she 

was ³just some foreigner forcing her project on them´, since she had no prior relationship 

with them. There was little time to secure buy-in from these new doctors and many of the 

nurses were similarly skeptical of the added work this registry would add to their shifts.  

The pilot was run for four weeks. During the first week, medical clerks, nurses 

and doctors were all tasked with collecting data on a paper form for a specific section of 

variables. Dr. Novak quickly realized that the quality of data being collected was very 

poor. She decided that she would instead take over data collection, working with one 

other medical clerk who also helped with data collection but primarily acted as a 

translator. This transition limited their ability to only collect data during the daytime, as 

there was no one else who could fill their role overnight.  After they made this 

modification, data quality substantially improved, and they used this process throughout 

the remainder of the three weeks, at which point Dr. Novak had to return home. Data 

from the collected forms would be input into RedCap at the end of each day or week 

depending on workload.  

The North American team wishes to conduct a prioritization and dissemination 

workshop and to scale up the pilot, but these have both been put on pause due to 

COVID-19. The team also wishes to transfer over leadership of the project to a local 

champion but have struggled to find someone who has the time to take on the work and 

ZRUU\�WKDW�WKH�SURMHFW�ZRQ¶W�EH�DEOH�WR�ODVW�LI�WKH\�FDQ¶W�WUDQVIHU�RZQHUVKLS��'U��1RYDN�KDV�

since graduated from medical school and no longer has the time to work on the project. 

No permanent funding has been secured for the project moving forward.  

Case B 

Interviewee: Dr. Marks (North American medical student at time of implementation)  

This single-center trauma registry began in 2003, at a private, not-for-profit 

hospital in rural Haiti. The executive director of the hospital was concerned that the 

number of trauma cases had been increasing over the previous years and thought that 

the data could be used to improve the quality of care delivered and help secure more 

funding for their trauma program. The executive director was in the final months of his 
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term and was outgoing. Nonetheless, he organized for a group of North American 

researchers to visit the hospital in Haiti and implement a trauma registry. The first of the 

team members to arrive was Dr. Marks, a medical student at the time, who was 

responsible for developing and implementing an appropriate system for data collection. 

Despite having received the go ahead from the Hospital CEO, Dr. Marks faced extreme 

resistance to implementing the trauma registry from the Chief of Surgery, who had not 

EHHQ�FRQVXOWHG�SULRU�WR�'U��0DUNV¶�DUULYDO��Dr. Marks suspects that, because he was only 

a medical student at the time, there was a power-dynamic at play and the Chief of 

Surgery did not want to be told what to do by a student. It was only after more senior 

PHPEHUV�RI�'U��0DUNV¶�UHVHDUFK�WHDP�MRLQHG�WKHP�LQ�+DLWL�GLG�WKH�FKLHI�RI�VXUJHU\�

change his mind on the trauma registry.  

 When it came to implement the trauma registry, Dr. Marks and team tested out 

two options for data collection: a physician-based model and a data coordinator-based 

model. They opted to go with the physician-based model after finding that it was less 

time consuming²the physicians collecting data could more easily locate patients to be 

included in the registry² and cheaper²they did not have to hire additional staff. No 

funding however was procured prior to testing either model, other than a small grant that 

was to cover the travel costs for the North American team. Data was collected on a 

paper form first, before being input into a computer database.  

 Dr. Marks recognized that there was a serious issue at the time the trauma 

UHJLVWU\�ZDV�HVWDEOLVKHG�LQ������RI�KDYLQJ�³ULFK��ZKLWH�DSSHDULQJ�:HVWHUQHUV�FRPLQJ�LQ�

to insert themselves into the work that was going on in Haiti and then leaving weeks or 

PRQWKV�ODWHU�´�+H�DGPLWV�WKDW�³WKLV�LV�D�VHQVLWLYLW\�WKDW�HYHU\RQH�VKRXOG�EH�DZDUH�RI��EXW�

QHYHUWKHOHVV�ZHQW�XQUHFRJQL]HG�DW�WKH�WLPH´��7KH�KRVSLWDO�DW�WKH�WLPH�RSHUDWHG�DV�a 

missionary hospital, bringing in foreign researchers and clinicians with little recognition of 

the research context or local knowledge that would serve to benefit the community. Dr. 

Marks is not sure how long it lasted after they left. Because it took so long to convince 

the Chief of Surgery to buy-in to the trauma registry, the team had little time to pilot the 

registry and left before they could ensure it was well-functioning. The trauma registry is 

currently non-operational; there is no evidence of any activity since publication of a 2007 

paper documenting implementation of the trauma registry in 2003.  
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Case C 

Interviewees: Dr. Rashid (North American principal investigator), Dr. Martin (North 

American researcher), Ms. Brown (North American research coordinator) 

This single-center trauma registry began in 2016, as a partnership between a 

North American surgeon and a Ugandan surgeon. Both surgeons were interested in 

decentralizing trauma care in Uganda to hospitals and other healthcare infrastructure 

closer to patients. However, it quickly became clear that there was little standardized 

trauma data to inform these decisions, and they decided to establish a trauma registry. 

Dr. Rashid had prior experience having conducted a similar project in Kenya. They 

selected a publicly funded, regional referral hospital in Uganda that serves both pediatric 

and adult patients and recruited a team to help them pilot a trauma registry. They 

applied for and received grant funding to cover initial costs. The hospital lacked an 

electronic medical record (EMR), and the two surgeons felt a moral obligation to develop 

a trauma registry that would also fill the need of an EMR. They also suspected that this 

would help bring in more funding to trauma care in the long run. They ran the project as 

a grant first, hoping to transfer ownership to the hospital afterwards. The pilot was 

successful, and they have continued to collect data since it was first implemented.  

Data for the trauma registry is currently collected by two dedicated nurse collectors. 

However, the team is in the process of switching to electronic data collection. Once this 

happens, they will also transition to clinician-based data collection. According to Dr. 

Martin, results of a survey they conducted showed that most residents, interns, and 

nurses who trialed the mobile application reported it as quick and easy to use.  

Currently, the team is struggling to transfer ownership and funding responsibility 

over to the hospital. Dr. Rashid acknowledges, ³:H�JRW�WUDSSHG�LQWR�VRme of the older 

ZD\V�RI�GRLQJ�WKLQJV�LQ�WKDW�ZH�UDQ�LW�>WKH�WUDXPD�UHJLVWU\@�DV�D�JUDQW�ILUVW«�7KHVH�
projects should first have an agreement from the CEO or the hospital administration to 

VD\��KHUH�LV�RXU�SODQ�IRU�WUDQVLWLRQ��KHUH
V�\RXU�HQGSRLQW´��+H�recognizes though that this 

is easier said than done: ³1obody wants to put any money in until it's successful. It's one 

of those µpilot-LWLV¶ kind of issues where you're piloting something and trying to get 

somebody to fall in love with it, rather than selling the idea and then committing that, 

should the pilot be successful, you will inherit this program and here are the financial 
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commitments that you need to make."  The team is also struggling with getting local 

clinicians and nurses to use and disseminate the data. Dr. Rashid is currently working to 

develop a global collaborative platform for trauma registries in LMICs to outsource their 

analytics to address this problem.  

Case D 

Interviewee: Dr. Perez (Principal investigator) 

 This case documents a multi-hospital trauma registry in Chile, but it originated 

from a single hospital in 2016. Dr. Perez, a surgeon at the original hospital, wanted to 

establish a trauma registry to address the lack of data on trauma patients in his country. 

Prior to establishing the trauma registry, clinicians and hospital administration had only 

administrative records of patient admissions, which provided little information for 

studying trauma patterns, establishing protocol, and building the basis of a trauma 

system. With the support of managers of the adult emergency unit and the chief of 

surgery at the hospital, Dr. Perez began the process of developing a trauma registry. He 

secured initial funding to run a pilot of the trauma registry from two private companies. 

This first iteration of the registry was a simple excel form that was used to collect 

data for trauma patients. Using the results from this iteration, the surgeon was able to 

demonstrate the value of the trauma registry to the hospital administration and secure 

subsequent funding from them for a more technologically advanced version of the 

registry. This new version involved a web-based platform that is connected to the 

KRVSLWDO¶V�(05�DQG�DFFHVVLEOH�RQ�ERWK�PRELOH�DQG�GHVNWRS�GHYLFHV��2QFH Dr. Perez had 

this version operating smoothly, he then expanded the trauma registry to three other 

hospitals in the country.  

 According to Dr. Perez, they would like to be able to collect longer term 

outcomes but do not have the ability to track patients that far out yet. Dissemination of 

data is also lacking. Currently, the hospital does not have a statistician that works with 

them, but Dr. Perez would like to see them hire someone in the future that can produce 

more regular reports on morbidity and mortality rates, hospital stay and costs to uncover 

new ways of looking at WKH�UHJLVWU\¶V data. 
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Case E 

Interviewee: Ms. Jansen (National trauma program manager) 

 This multi-center trauma registry began in 2004, when a private healthcare group 

in South Africa implemented a trauma registry across all 41 of their 54 hospitals that 

provide emergency trauma care. The idea for a trauma registry arose from a 

collaboration between the Trauma Society of South Africa and numerous public and 

private hospital groups in recognition of a need for a national trauma registry. The 

hospital groups however could not agree on several important aspects of the trauma 

registry and the collaboration fell apart. Nonetheless, the private health care group 

centered in this case saw the value of a trauma registry and developed and implemented 

a system for use in their hospitals.   

This top-down approach of implementation meant buy-in for the trauma registry 

was slow to start. Many of the emergency department managers at the hospitals felt that 

data collection was just another task, and they did it because they had to contribute to a 

monthly report. However, after one of their flagship hospitals applied for and received 

level 1 trauma center accreditation, use of the registry began more earnestly. At this 

time, the trauma program manager at the hospital had the opportunity to visit several 

level 1 trauma centers in the US and learn from them on how they maximized use of 

their trauma registries. She came back from the trip motivated to make better use of their 

trauma registry and convince others of its value for quality improvement and prevention 

programs. Since 2011, all hospitals contribute to the frequent use of data to analyze 

trends and address quality of care issues.   

The healthcare group has dedicated data collectors in only their level 1 and 2 

hospitals. However, in their level 3 hospitals (which are much smaller community 

hospitals), the data collector changes often, depending on who is available to take on 

the extra work (typically, it is either the ward secretary, a nurse, or the trauma unit 

manager). Ms. Jansen has found that this is problematic from a training point of view, 

having to constantly train new people. While this is not ideal, a lack of resources has 

kept them from hiring dedicated data collectors at these hospitals. At most of the 

hospitals, data is collected on paper, but they are in the process of going electronic, with 

several hospitals having already made the transition.  
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Case F 

Interviewee: Dr. Fenwick (Surgeon, current head of department) 

 This single-center trauma registry began in 2007, at a public, level 1 trauma 

center hospital in South Africa. The trauma registry was developed to keep an 

independent record of the patients that come through the trauma service, separate from 

the EMR so that the trauma service could conduct annual reports, summaries, and 

publications and monitor rates of morbidity and mortality to audit quality of care. The 

hospital has an attending/consultant led service for the management of complex multi-

system trauma. Minor traumas are typically treated elsewhere. As such, the hospital 

does not have an emergency department to receive patients; rather, the most severe 

traumas are either transferred from scene to the hospital or referred from another 

hospital. The trauma registry was well-received by both members of the trauma team 

and the hospital administration, both of which saw value in it.  

The registry operates using additional templates added to the EMR from which 

all data for the trauma registry is later abstracted. Dr. Fenwick then abstracts the data 

from the EMR and into an excel spreadsheet that serves as the trauma registry. His 

PRWWR�ZLWK�WKH�ZKROH�SURFHVV�LV�³WR�NHHS�LW�VLPSOH´��$FFRUGLQJ�WR�'U��)HQZLFN��WKLV�

simplicity has allowed them to continue operation with minimal challenges over the 

years. And, because the registry makes use of the resources already available at the 

hospital (like computers on wheels, the EMR, and excel), the registry has no operational 

costs.  

Dr. Fenwick and other surgeons in the department use and disseminate the data 

frequently to inform quality improvement and reduce hospital costs. He gives the 

following as an example of how they recently used registry data to cut costs for the 

KRVSLWDO��³:H�used to do a liver function test three times a week but found its not useful 

most of the time and have cut it to just once a week except for those on parenteral 

nutrition. This saves the hospital money without any change in outcome for the patient´��

The hospital administration also use the data to report figures to the national government 

for procuring funding.  
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Case G 

Interviewee: Dr. Kaur (Principal investigator) 

 This multi-center trauma registry began in India in 2010. The number of hospitals 

participating in the trauma registry changes over time, depending on funding availability 

secured by grants. However, variables and definitions stay consistent throughout. The 

idea for developing a trauma registry began back in 2010, when Dr. Kaur was working 

as a new surgeon out of medical school. He realized that India only had a few single 

institution trauma registries, which were very siloed, had poor data quality, and did not 

allow for external benchmarking. Additionally, almost all the surgical trauma protocols 

they used in hospital came from Western hospitals, despite India having some of the 

highest injury rates in the world. Dr. Kaur wanted to change this and was inspired to do 

so several years later in a meeting convened by the WHO advocating for the use of a 

trauma checklist and a subsequent consortium that developed out of that meeting. As 

part of this consortium, Dr. Kaur decided to begin a multi-center trauma registry in India 

to improve the quality of care to injured patients.  

The trauma registry operates using dedicated data collectors. When they first began 

data collection, they originally had the data collectors working on the surgical floors but soon 

realized that once a patient is in the hospital system, it is almost impossible to track them from 

place to place. To remedy this, the data collectors were positioned in the emergency room 

giving them the ability to better track the patient as they came in and through the course of 

their stay. All data is collected on a paper form before being input into RedCap. Dr. Kaur 

says that they do not collect data electronically for several reasons, including the risk of 

theft and loss of data if they lose their internet connection. 

Since 2010, Dr. Kaur has relied on grant funding to meet the costs of operating 

the trauma registry. He worries that moving to a publicly funded model would take away 

their independence to make modifications and report on the findings that are important 

to patient care, rather than just the findings that make either the hospital or Indian health 

FDUH�V\VWHP�µORRN�JRRG¶� 

The trauma registry has faced several roadblocks over the years. First, Dr. Kaur 

struggled with getting buy-in from hospitals to join the trauma registry. A lot of the 
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surgeons at these hospitals felt that they already knew what was going on with traumas 

DW�WKHLU�KRVSLWDO�DQG�GLGQ¶W�QHHG�WUDXPD�UHJLVWU\�GDWD�WR�WHOO�WKHP�WKDW��Dr. Kaur also quickly 

realized ƚŚĂƚ�͞ŶŽ�ŽŶĞ�ǁĂŶƚƐ�ƚŽ�ďĞ�ƉĂƌƚ�ŽĨ�Ă�ƚƌĂƵŵĂ�ƌĞŐŝƐƚƌǇ�ǁŚĞƌĞ another surgeon and another 

ŚŽƐƉŝƚĂů�ŝƐ�ŐŽŝŶŐ�ƚŽ�ďĞ�ƚŚĞ�ŬĞǇ�ĐŚĂŵƉŝŽŶ�ĂŶĚ�ĐĞŶƚĞƌ�ŽĨ�ƚŚĞ�ƌĞŐŝƐƚƌǇ͘͟�dŽ�ƌĞĐƌƵŝƚ�ŵŽƌĞ�ƐƵƌŐĞŽŶƐ͕�

�ƌ͘�<ĂƵƌ�͞ŐĂǀĞ�ƵƉ�ƚŚĞ�ƐƵƌŐĞŽŶ�ŚĂƚΗ�ĂŶĚ�ŝŶƐƚĞĂĚ�ƉŽƐŝƚŝŽŶĞĚ�ŚŝŵƐĞůĨ�ĂƐ�ĂŶ�ĞƉŝĚĞŵŝŽůŽŐŝƐƚ out of a 

social science institute, so he would no longer be seen as competition by others. For this reason, 

he similarly chose not to include his own hospital in the trauma registry. According to Dr. Kaur, 

͞while it sounds counterintuitive, if you have your own hospital in the registry, you've got a 

ĐŽŶĨůŝĐƚ�ŽĨ�ŝŶƚĞƌĞƐƚ͕�ĂŶĚ�ƚŚĞƌĞ�ŝƐ�ĐŽŵƉĞƚŝƚŝŽŶ͘͟ 

Second, there was also intense resistance to stakeholder buy-in from clinicians 

and nurses to having data collectors in their emergency departments. 7KH\�KDGQ¶W�EHHQ�

consulted in the process of implementing the trauma registry and when the data 

collectors²who were non-medical professionals²first showed up to work, they were 

met with extreme hostility. The ER doctors and nurses viewed it as unacceptable to have 

non-medical professionals in their ³VDFURVDQFW´�medical space. It was only by 

HQFRXUDJLQJ�WKH�GDWD�FROOHFWRUV�WR�³VWDUW�JHWWLQJ�XVHIXO´��H�J���WDNLQJ�EORRG�SUHVVXUH��RU�

filling out the extra form) that hostilities lessened, and rapport improved.  

Finally, there was intense resistance to accepting the results of the data from the 

trauma registry. According to Dr. Kaur, in one of the first few years of the trauma registry, 

the data showed that in one of the hospitals, blood pressure was not being taken in 60% of the 

cases and 80% of the cases did not receive tetanus toxoid. After Dr. Nobhojit and his team 

presented these ƌĞƐƵůƚƐ�ƚŽ�ƚŚĞ�ƐƵƌŐŝĐĂů�ĚĞƉĂƌƚŵĞŶƚ͕�ƚŚĞ�ƉƌŽĨĞƐƐŽƌ�ŽĨ�ƐƵƌŐĞƌǇ�͞ǀĞƌďĂůůǇ�ĂƚƚĂĐŬĞĚ͟�

them, and accused them of lying. The professor ĐŽƵůĚŶ͛ƚ�ďĞůŝĞǀĞ�ƚŚĂƚ�ĂƐ�ŽŶĞ�ŽĨ�ƚŚĞ�ƚŽƉ�ƚƌĂƵŵĂ�

centers in the country, blood pressure was not being regularly taken. The following morning, 

both the head of the department and professor of surgery visited the ER and saw for themselves 

that patients were not receiving tetanus toxoid or having their blood pressure taken.  According 

to Dr. Kaur, once they saw this firsthand, their attitudes changed. While not every situation has 

been as extreme, there has often been initial resistance to the findings of the trauma registry 

that they have had to address.   
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Over time, Dr. Kaur has worked to overcome these challenges. Him and other 

research partners use the trauma registry data regularly to conduct research and 

frequently disseminate their findings with a variety of stakeholders.  

Case H 

Interviewees: Dr. Tabish (Principal investigator), Dr. Zada (Research Medical Officer) 

 This single-center trauma registry began in 2014, when Dr. Tabish, a surgeon at 

a private, not-for-profit, academic hospital in Pakistan decided to develop an orthopedic 

trauma registry. The registry would be focused on upper and lower limb injuries in both 

children and adults and collect long-term patient outcomes up to 1-year post-treatment. 

Though outcome assessment is not typically a major component of trauma registries in 

LMICs, Dr. Tabish felt that it deserved to be looked at especially for orthopedic trauma, 

where LQMXULHV�FDQ�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�D�SDWLHQW¶V�IXQFWLRQLQJ�ORQJ-term. And, as 

WKH�KRVSLWDO¶V�H[LVWLQJ�KHDOWK�LQIRUPDWLRQ�V\VWHP�GLG�QRW�VXIILFLHQWO\�FDSWXUH�LQMXU\-

specific data, he felt that the trauma registry could fill this need.  

Dr. Tabish brought Dr. Zada onto the project, and together, the two of them 

comprise the entire team that is responsible for the trauma registry. Buy-in for the 

trauma registry was secured for all stakeholders involved prior to initiating the registry. 

They also secured funding through a grant and the department of surgery from their 

hospital, but both Dr. Tabish and Dr. Zada admit that they need to secure more to 

continue operations.  

Dr. Tabish oversees the project, while Dr. Zada does patient recruitment, data 

collection and analysis. Data collection is done on a paper form first, before being 

uploaded to the computer. She uses SPSS to analyze the data. Although Dr. Zada finds 

this workload challenging, they have not been able to secure more funding to hire an 

additional person to help.  

Dissemination of data occurs regularly. While there was some initial pushback 

around providing feedback to doctors based on registry data in research meetings, they 

have devised a new forum for providing anonymous feedback that has been better 

received. Data, however, have yet to be shared with other stakeholders such as the 

hospital administration or local government. 
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Case I 

Interviewee: Dr. Somsri (Principal investigator) 

 This multi-hospital trauma registry began in 1986 at a public regional hospital in 

Thailand and was championed by Dr. Somsri, a surgical resident working at the hospital 

at the time. Dr. Somsri was seeing a lot of trauma patients being admitted to the 

hospital, particularly for road traffic incidents. He wanted to do something to address it. 

After reading several articles out of the United States on the use of trauma registries and 

advanced trauma systems to improve prevention and quality of care, he and a group of 

others decided to develop a trauma registry at his own hospital. They had four objectives 

for the trauma registry: 1) To seek an efficient method of medical care for trauma 

patients in the province, which could be systematic and effective in reducing the rates of 

death and disability; 2) To urge provincial organizations to speed up the implementation 

of accident prevention; 3) To disseminate knowledge and the method of implementation 

to other provinces and regions; and 4) To disseminate data to the government 

administration to determine new policies that can be used prevent and control accidents 

(Suphanchaimat et al., 1998).  

The trauma registry started as a very simple system, supported by two external 

grants from 1989 to 1996, and has grown overtime into a more developed database 

(Suphanchaimat et al., 1998). Dr. Somsri describes the first year as a challenge; they 

had only four or five data collectors and could only collect and analyze a small set of 

variables. But the data from this first year allowed them to begin to see trends in local 

injuries and suggest improvements regarding the quality of care. The team sent their 

results to the Minister of Health, who was impressed with their work, and ended up 

providing additional funds to sustain the trauma registry.  

In 1993, the Ministry of Health became interested in developing a national injury 

surveillance system. The trauma registry at Dr. 6RPVUL¶V hospital was chosen as the 

system prototype, as it had been ongoing since 1986, and had effectively and efficiently 

used the registry data for prevention and control initiatives in the province. Given the 

similarities between the organization structure, budget, and staffing of the hospital to 

other provincial hospitals, the registry was also seen as having a greater chance of 

success being replicated elsewhere. The trauma registry was piloted in five other 
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provincial hospitals, after which a national trauma registry software program was 

implemented in 1995 to standardize the process across all other sentinel hospitals. 

Since then, Thailand has continued to operate a successful national injury surveillance 

system.  

 7KH�WUDXPD�UHJLVWU\��DW�ERWK�'U��6RPUL¶V�KRVSLWDO�DQG�RWKHU�KRVSLWDOV�WKDW�KDYH�
followed suit, have multiple people involved in data collection. The ER clerk and ER 

nurse fill out the first portion of the form, and the trauma nurse data coordinator fills out 

the remaining portion. Once the form is complete, the trauma nurse data coordinator 

inputs the data into the computer immediately after, using a locally developed national 

software program. They are also responsible for analyzing the data and creating both 

monthly reports for internal hospital meetings on trauma quality improvement and annual 

reports for the national and provincial government. Other avenues of data dissemination 

include a monthly provincial injury road traffic committee meeting. Raw trauma registry 

data is also sent to the Department of Disease Control and municipal health.  

Dr. Somsri acknowledges that one of the challenges they face is maintaining job 

motivation for the trauma nurse data coordinators, as there is not a clear career path for 

them or upward mobility. They are working to develop a more formalized career path so 

that people in this role have both something to work towards and a sense of job security. 
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