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Bank estimates there are 7.95 billion people globally of whom 8.9% live in low-income countries, 

40.3% in lower-middle income countries, 35.1% in upper-middle income countries, and 15.7% in 

high-income countries [36]. Global trends in the number of injuries varies by World Bank income 

group (Table 2). Most intentional injuries occur in low- and middle-income countries. High-income 

countries have a disproportionate age-standardised incidence rate of injuries due to self-harm. 

Injuries due to executions and police conflict, and conflict and terrorism mainly affect low- and 

lower-middle-income countries. Gender patterns are more uniform across World Bank income 

groups. Unintentional injuries occur slightly more often in men than women, injuries due to self-

harm occur more in women, and a much greater number of injuries due to other forms of violence 

are recorded in men (Table 2).  

Table 2. Incidence of injury disaggregated by cause of injury and World Bank income levels. Number of 

injuries (and column percentages) and age-standardised incidence per 100,000 people are shown for the 

year 2019. M:F ratio is the number of male injuries divided by female injuries, such that for every one male 

injury there would be the result number of female injuries. Abbreviations: LIC, low-income countries; LMIC, 

lower-middle-income countries; UMIC, upper-middle-income countries; HIC, high-income countries. Data 

downloaded from the Global Burden of Disease Study 2019 [35].   

 
Unintentional Self-harm Interpersonal 

violence 
Executions and 
police conflict 

Conflict and 
terrorism 

Global      
n 666,151,749  4,963,597  32,240,049  404,729  9,790,702  
Rate 8645.26 62.50 413.43 5.31 133.18 
M:F ratio 1.43  0.70  2.95  3.43  1.54  
LIC      
n (%) 46,521,214 

(7.0%) 
190,437 
(3.8%) 

1,672,863 
(5.2%) 

 131,770             
(32.6%) 

4,262,704  
(43.5%) 

Rate 6247.76 31.18 239.50 18.15 610.07 
M:F ratio 1.26  0.91  2.53  3.11  1.22  
LMIC      
n (%) 258,489,871 

(38.8%)  
2,019,344 
(40.7%) 

14,412,444 
(44.7%)  

 256,264             
(63.3%) 

4,905,998 
(50.1%) 

Rate 8130.27 60.48 441.39 7.78 149.73 
M:F ratio 1.36  0.52  3.01  3.58  1.82  
UMIC      
n (%) 207,059,021 

(31.1%)  
1,427,170 
(28.8%)  

11,417,242 
(35.4%)  

16,565                       
(4.1%) 

620,647     
(6.3%) 

Rate 8029.75 50.93 435.12 0.69 28.65 
M:F ratio 1.70  0.85  2.98  4.11  2.11  
HIC      
n (%) 154,081,643 

(23.1%)  
1,326,646 
(26.7%)  

4,737,500  
(14.7%) 

129                        
(0.03%) 

1,354               
(0.01%)  

Rate 13383.98 108.81 454.33 0.01 0.15 
M:F ratio 1.28 0.83 2.83 3.60 2.01 
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It is important to recognise that where nationally representative data is not available, estimates are 

generated using modelling techniques. Discrepancies have been found for estimates of mortality 

between the WHO, GBD, and national data in countries without high quality vital registration 

systems [37, 38]. 71% of high-income countries have death registration data of sufficient quality to 

be used for intercountry comparisons and time series analyses, compared to only 11% of low- and 

middle-income countries [39]. Mortality data have been reported in consistent ways internationally 

for many years. Conversely, morbidity reporting has developed in divergent ways based on local 

healthcare provision meaning reporting is not standardised internationally and data may not be 

disaggregated by intent [40]. It is likely, therefore, that estimates of non-fatal injuries are less 

accurate than fatal injuries. The lack of consistently collected and reported hospital-based 

surveillance data on injuries is the first major issue affecting the utility of morbidity surveillance data 

to differentiate injury intent. 

The second major issue affecting the utility of morbidity surveillance data to differentiate injury 

intent is the risk of misclassification. Routinely collected hospital data such as admission records and 

disease registers are key sources of intent data for non-fatal injuries. Determination of intent is 

typically completed by the healthcare professional taking the history from the patient and then 

documenting the findings in the patient record [41]. The patient record is then used by a coder or 

data entrant to extract relevant information on injury intent [42]. It is recognised that accurate 

determination of intent is difficult because of the influence of personal, social, cultural, and legal 

sensitivities [31]. This can lead to misclassification of intent at multiple points in the collection of 

surveillance data (Figure 4). 

Figure 4. Points where misclassification can occur (yellow arrows) in an individual patient record. 
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Table 3. Sustainable Development Goals relevant to the reduction of global violence. 

Goal Target Surveillance data 
Good health 
and 
wellbeing 3.4 

By 2030, reduce by one third 
premature mortality from non-
communicable diseases through 
prevention and treatment and 
promote mental health and 
well- being.  

(i) Mortality rate attributed to cardiovascular disease, 
cancer, diabetes or chronic respiratory disease; (ii) 
Suicide mortality rate 

Gender 
equity 5.2 

Eliminate all forms of violence 
against all women and girls in 
the public and private spheres, 
including trafficking and sexual 
and other types of exploitation. 

(i) Proportion of ever-partnered women and girls aged 
15 years and older subjected to physical, sexual or 
psychological violence by a current or former intimate 
partner in the previous 12 months, by form of 
violence and by age; and (ii) Proportion of women and 
girls aged 15 years and older subjected to sexual 
violence by persons other than an intimate partner in 
the previous 12 months, by age and place of 
occurrence. 

Peace, 
justice, and 
strong 
institutions 
16.1 

Significantly reduce all forms of 
violence and related death rates 
everywhere. 

(i) Number of victims of intentional homicide per 
100,000 population, by sex and age; (ii) Conflict-
related deaths per 100,000 population, by sex, age 
and cause; (iii) Proportion of population subjected to 
(a) physical violence, (b) psychological violence and (c) 
sexual violence in the previous 12 months; (iv) 
Proportion of people that feel safe walking alone 
around the area they live. 

Peace, 
justice, and 
strong 
institutions 
16.1 

End abuse, exploitations, 
trafficking and all forms of 
violence against and torture of 
children. 

(i) Percentage of children aged 1-17 years who 
experienced any physical punishment and/or 
psychological aggression by caregivers in the past 
month; (ii) Number of victims of human trafficking per 
100,000 population, by sex, age group and form of 
exploitation; (iii) Proportion of young women and men 
aged 18-29 years who experienced sexual violence by 
age 18. 

 

The Sustainable Development Goals were established based on the understanding that progress in 

one area of economic, social, or environmental equity influences all other areas. Responsibility for 

monitoring and submission of surveillance data used in each violence-related goal falls to different 

systems including health, coronial, police, and criminal justice [57]. Responsibility for acting upon 

these data may be siloed to respective systems, limiting the reach of interventions. Self-harm is the 

only typology of violence that is situated under health and wellbeing. It is not included in Sustainable 

Development Goal 16.1 (significantly reduce all forms of violence), which is instead situated with 

peace and justice. Relatively high rates of suicide and self-harm occur in high-income countries, 

whereas the highest number of other forms of violence are seen in low- and middle-income 

countries. This raises the question whether separating suicide from other forms of fatal violence is 

a manifestation of global health inequity. 
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incidence of 5.90 (CI 3.52-9.56) burn injuries due to self-harm per 100,000 people (Table 5) [35]. 

This is the highest of any region, and almost three times higher than the global age-standardised 

incidence of 2.2 per 100,000 people. South Asia is the only region where a higher incidence rate of 

unintentional injuries is reported in females than males. It is possible that the higher rate of 

unintentional burns in females is due to misclassification of intentional burns. These patterns are 

more pronounced in the India subset of data from South Asia.  

Table 5. Age-standardised incidence of burn injuries disaggregated by injury intent per 100,000 population. 

Data shown for global, World Bank regions, and India. Data from the 2019 Global Burden of Disease study 

[35]. 

 Unintentional Self-
harm 

Interpersonal 
violence 

Executions and 
police conflict 

Conflict and 
terrorism 

Global      
     Male 219.91 1.59 12.19 0.16 5.15 
     Female 188.16 2.72 6.78 0.08 4.63 
East Asia & Pacific 

     

     Male 168.33 0.91 9.28 0.11 0.45 
     Female 145.96 1.20 5.74 0.05 0.33 
Europe & Central Asia      
     Male 408.77 4.30 13.61 0.02 0.52 
     Female 317.64 3.97 9.00 0.01 0.31 
Latin America & Caribbean      
     Male 336.98 0.81 20.73 0 0 
     Female 264.8 0.95 7.26 0 0 
Middle East & North Africa      
     Male 206.59 1.37 10.05 0.27 37.64 
     Female 180.45 2.07 6.31 0.20 30.19 
North America      
     Male 277.94 1.65 17.94 0 0 
     Female 240.45 2.31 9.13 0 0 
South Asia      
     Male 163.00 2.06 15.77 0.07 6.35 
     Female 180.64 5.90 8.69 0.05 7.71 
Sub-Saharan Africa      
     Male 148.14 0.53 6.03 0.65 6.40 
     Female 142.21 0.53 3.69 0.27 4.06 
India 

     

     Male 178.41 2.09 15.27 0.04 0.66 
     Female 198.75 7.08 9.58 0.02 0.34 

 

A recent analysis by the GBD study provides a useful insight into the current limitations of GBD data 

and their vision for future areas of development [68]. The paper reiterates that data coverage is 

minimal in many low- and middle-income countries, which is likely to affect the accuracy of 
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and more variables than hospital admission data, discharge data, or insurance claim data [83]. Burn 

registers systematically and prospectively collect prespecified variables about patients presenting 

to hospital with a burn injury [84]. This allows continuous evaluation of a variety of exposures (e.g. 

injury intent) and outcomes important to primary, secondary, and tertiary prevention of burn 

injuries. Burn registers may be set up to only capture data about burn injuries, or burns injuries may 

be captured as part of a wider injury surveillance system [11]. There are a number of national level 

burn registers that collate data from multiple burn services in their country [83, 85, 86]. Clinical 

register data require constant input and analysis to provide timely data that can be used to improve 

clinical care and inform prevention strategies. There are resource implications to set up and 

maintain a burn register, which may account for why most active burn registers are found in high-

income countries [87]. 

Data from burn registers can be a powerful tool for informing prevention strategies and improving 

patient care. Data can be used for traditional surveillance activities such as tracking of emerging 

trends, study of rare outcomes, clinical benchmarking, and embedding of clinical trials [88-90]. 

Results gained from observational data require careful consideration before being used to change 

services or policy. Hypotheses driven analyses of quantitative data rely upon a statistical model of 

the truth. There are various explanations for why an association may be found between an exposure 

and outcome (Figure 5) [8, 91]. If the model of the truth closely represents reality, then the 

association may be due to a true causal relationship. If the model does not closely resemble reality, 

then an association may be due to random error (also known as chance), systematic error (also 

known as bias), or the distribution of another variable (also known as a confounder).  
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may be misclassified and should be the focus of future research. It identifies ways to improve 

collection and modelling of injury causation data.  

Chapter seven summarises the principal findings of the thesis with reference to the thesis question 

and objectives. It highlights the policy and practice implications of the work, the strengths of the 

studies, and the novel contribution this work makes to the field. Limitations of individual studies 

and the work as a whole are considered. This thesis will be the basis for future research, the scope 

of which is discussed in chapter seven.  
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Chapter two - Exploring the similarities and differences of 

burn registers globally: A data dictionary comparison 

study 
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Preface to chapter two 

Burn registers collect data about patients presenting to hospital with a burn injury. They are an 

important source of morbidity data in the surveillance of burn injuries. These data can be used for 

a variety of clinical and epidemiological purposes. There is an increasing interest in pooling routinely 

collected data sources to gain greater insights into global burn injury patterns and care. Systems to 

complete data comparisons across burn registers do not currently exist.  

This chapter presents a project that was established to understand the feasibility of comparing data 

between burn registers, particularly the likely sources of selection and misclassification bias within 

and between registers. It was a large international project working with custodians from 13 national 

level burn registers. Comparison of elements in the classification of burn injuries (e.g. intent) was 

included as part of the project. Injury intent is used as an exemplar of the potential for 

misclassification if data were compared in its current form, and the need to strengthen our approach 

to surveillance through the development of common data elements for use in an international 

minimum data set for burn injuries. 

 

  





50 
 

Introduction 

Approximately 9 million people globally sustain burn injuries each year requiring medical treatment, 

of whom 120 000 die [68]. Over 80% of these injuries and deaths occur in low and middle-income 

countries [68]. Lower-income countries often have poor coverage of surveillance data, meaning that 

the true burden of disease in these countries is not fully known [29, 68]. Where data is collected, it 

frequently does not include information required to inform prevention and intervention strategies, 

such as disaggregation of data by injury intent in regions where there are high rates of deliberate 

burns [37, 68, 70, 80, 97]. Burn mortality surveillance statistics are compiled from civil registration 

and vital statistic data, whereas burn morbidity statistics are calculated from hospital-based data 

[29].   

Burn registers provide clinical data that can be used for international morbidity surveillance. 

However, few international burn data comparisons are completed beyond basic morbidity and 

mortality statistics. Registers can be used for outcomes assessment, research, planning service 

provision, clinical governance, quality improvement, service accreditation or, as clinical quality 

registers, to identify variation in practice [84]. The utility of burn registers is such that there are now 

numerous country-wide registers (e.g. Dutch Burn Repository) as well as inter-country registers (e.g. 

Burn registry of Australia and New Zealand collects data from Australia and New Zealand, 

International Burn Injury Database collects data from England and Wales, German Burn Registry 

collects data from German speaking countries, and National Burn Repository collects data from US 

centres and some international burn centres) [85, 86, 98-100]. Established burn registers are 

strongly concentrated in high income countries, most likely due to ethical, regulatory, technological, 

and economic issues [101]. A notable exception is the World Health Organization Global Burn 

Registry (WHO GBR) [102]. This register allows any healthcare facility globally to submit and analyse 

their data for free. Twenty countries submit data to the WHO GBR, the majority of which are middle-

income countries [103]. Most countries that submit data do not have a country-wide burn register. 

The success of the WHO GBR in countries without an active burn register likely reflects the 

enthusiasm of the international burn community for rigorously collected and collated burn injury 

data.  

The variables collected by burn registers are not standardised internationally, thereby limiting 

international data comparisons. The development of a set of variables that are collected across all 

registers in a standardised way (an international minimum dataset) would allow the comparison of 

data on issues of international significance. Pooling data from registers effectively achieves a larger 
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sample size allowing investigation of rarer exposures and outcomes, tracking of emerging trends, 

investigation of how disease processes are affected by sociocultural factors, and embedding trials 

[88-90, 104-106]. Custodians of a country-wide or inter-country register might choose to 

incorporate an international minimum dataset into existing data collection processes to help 

facilitate international data comparisons, but are likely to continue to collect country specific 

variables required to tailor prevention strategies, service provision, and quality improvement to the 

long-term needs of their population.  

It is not known whether burn registers already collect any variables in a way that would allow 

international data comparisons. If data is not comparable, an international minimum dataset would 

need to be developed as differences between registers may represent sources of bias during 

analyses. To achieve this will require internationally agreed variable definitions and methods of 

measurement. It is necessary to understand which variables are commonly collected across all 

registers prior to the development of an international minimum dataset as it is likely that important 

common themes at present may not be collected in comparable ways.  Agreed definitions would be 

helpful to countries wishing to establish their own burn registers. Little work has been done to 

understand the similarities and differences across burn registers internationally. The aim of this 

project is to compare the variables collected in country-wide and inter-country burn registers 

internationally to understand their similarities and differences. 

Methods 

The study objectives are to: 

1. Compare patient inclusion and exclusion criteria of each participating burn register 

2. Determine what variables are collected by each register and if variables are required or 

optional 

3. Identify if any variables are collected by all registers and identify common variable themes 

4. Undertake a detailed comparison of a sample of variables to understand differences in 

definitions and measurement methods. 

The steps of the study are shown in Figure 6. No reporting guidelines for protocols or studies of this 

nature were found on the Equator Network website (www.equator-network.org). Any deviations 

from the study protocol will be reported in the results manuscript. 
















































































































































































































































































































































































































































































































































