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PART A: Literature Review 

 
 

The literature review broadly describes the global firearm injury burden and then more narrowly 

focuses on the South African firearm mortality burden, discussing it within the context of the high 

proportion of interpersonal violence.  Thereafter the literature is reviewed in the context of non-fatal 

firearm injuries and this is followed by a closer review and discussion of predominantly the 

international literature as it provides insight in certain aspects of firearm assault and injury that may 

be beneficial in the South African context. 

 

Aims and objectives 
 

To review the international and South African literature regarding firearm injuries and the burden in 

terms of mortality and that placed on health services for non-fatal injury. 

 

 

Search strategy 
 

A search on the Pubmed Database was performed on the 5th September 2020 with the following 

search strings. 

1. (Firearm) AND (South Africa) ("firearms"[MeSH Terms] OR "firearms"[All Fields] OR "firearm"[All 

Fields]) AND ("south africa"[MeSH Terms] OR ("south"[All Fields] AND "africa"[All Fields]) OR 

"south africa"[All Fields]) 

2. (Trauma Burden) AND (Cape Town) ("injuries"[MeSH Subheading] OR "injuries"[All Fields] OR 

"trauma"[All Fields] OR "wounds and injuries"[MeSH Terms] OR ("wounds"[All Fields] AND 

"injuries"[All Fields]) OR "wounds and injuries"[All Fields] OR "trauma s"[All Fields] OR 

"traumas"[All Fields]) AND ("burden"[All Fields] OR "burdened"[All Fields] OR "burdening"[All 

Fields] OR "burdens"[All Fields]) AND ("Cape"[All Fields] AND ("cities"[MeSH Terms] OR "cities"[All 

Fields] OR "town"[All Fields])) 

3. (Firearm) AND (Cape Town) ("firearms"[MeSH Terms] OR "firearms"[All Fields] OR "firearm"[All 

Fields]) AND ("Cape"[All Fields] AND ("cities"[MeSH Terms] OR "cities"[All Fields] OR "town"[All 

Fields])) 
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4. (Firearm) AND (Burden) ("firearms"[MeSH Terms] OR "firearms"[All Fields] OR "firearm"[All 

Fields]) AND ("burden"[All Fields] OR "burdened"[All Fields] OR "burdening"[All Fields] OR 

"burdens"[All Fields]) 

Search results were scanned for relevance based on the title and abstract and any duplicates were 

removed.  Articles were limited to English and international articles to those published in the last 10 

years.  South African articles were also limited to English and to those published in the last 20 years.  

The full text article was then interrogated for relevance and the reference lists of the included articles 

were also interrogated and further relevant studies included. 

 

 

The Global burden of firearm injuries 
 

Worldwide in 2016 an estimated 251 000 deaths (or 5.4% of all injury-related deaths) were due to 

firearm injuries.(1) There is wide variation between regions and even within adjacent countries as to 

the total burden of interpersonal violent injury mortality and the proportion of this represented by 

firearms. Overall, in 2016 41% of interpersonal violence deaths were due to violence by firearm, an 

increase of 5.7% since 2006. (1)  

As described in the World report on Violence 2002, firearm injury can be categorised into 

unintentional and intentional. Intentional injuries are as a result of violence, which is further defined 

as, “the intentional use of physical force or power, threatened or actual, against oneself, another 

person, or against a group or community, that either results in or has a high likelihood of resulting in 

injury, death, psychological harm, maldevelopment, or deprivation.”(2)  Violence is subdivided into 

three broad categories according to who commits the violent act: interpersonal (individual or small 

group), self-directed or collective violence (state or organised group).(2)  Globally, an estimated 64% 

of firearm related deaths result from interpersonal violence. (3)   

The majority of global firearm deaths occur in young men, aged 20-24 years (4) and whilst mortality 

data gives an idea of the magnitude of this burden, there are many more injury survivors who are left 

with life-long disabilities and long-term psychological effects as a result of their injuries.(4,5) 

The Global Burden of Diseases, Injuries and Risk Factors study 2016, estimated that worldwide there 

were 1.5 million hospital admissions for interpersonal violence with a further 28 million being 

managed as outpatients.(6) The study also noted that in contrast to a worldwide decrease in 

interpersonal violence between 1990 and 2013, the Sub-Saharan Africa and Oceania regions have seen 

an estimated 50% increase in disability adjusted life-years (DALY), associated with increasing 

interpersonal violence.(6) Over 40% of interpersonal violent injury disability adjusted living years 

occur in the age group 15-29 years.(7) Furthermore these interpersonal violence DALY measures do 

not consider the possible long-term mental health consequences of this violence.(4)   

Although these DALY estimates relate to all interpersonal violent injury it is likely that a significant 

proportion of those injuries sustained are due to firearms.  
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Firearm injuries in South Africa 

 

In South Africa, injuries are the second-leading cause of loss of healthy life and interpersonal violence 

dominates the South African injury profile.(8) A nationally representative sample of injury-related 

mortality in South Africa estimated that 48.6% of all injury related deaths were intentionally inflicted 

and that firearms were involved in 25% of these intentionally inflicted deaths and 12% of all injury 

related deaths.(9) South African estimates for firearm related deaths decreased from an age 

standardised mortality rate  of 13.1 per 100 000 in 1990 to 7.1 per 100 000 in 2016 (3), and 

Matzopoulos et al attribute some of this trend to the Firearms Control Act of 2000.(10,11)  Further 

evidence to support the decline in firearm injury related deaths comes from the largely rural Transkei 

region of South Africa, where a review of 23 years of autopsy data (27 936 unnatural deaths) found a 

decline in firearm-related death, from 29 per 100 000 of the population in 1993 to 12.8 per 100 000 

in 2015.(12)  In 2015, 14.8% (3935) of unnatural deaths arriving at the forensic services in the Transkei 

region were due to firearm injuries.(12)  

In the City Cape Town within the Western Cape region of South Africa, the firearm-related homicide, 

age standardised mortality rate decreased markedly from 52.5 per 100 000 in 2001 to 31.5 per 

100 000 in 2013.(13)  Over this period there was also a marked reduction in the age specific mortality 

rate for male firearm-related homicide in the peak age group of 20 - 24 years in City of Cape Town 

suburbs of Khayelitsha, Klipfontein and Mitchells Plain.(13)   

However, since 2013 there has been a 7.8% year on year increase in murders in the Western Cape 

region (2013 – 2542 murders; 2019 – 3974 murders), and although in 2016 the reported murder rate 

for the Western Cape was 51.7 per 100 000 people, communities such as Philippi East, in the Cape 

Town metropole, recorded a murder rate of 247 per 100 000 people.(14)  This is 40 times the 

estimated global murder rate of 6.1 per 100 000 people.(15) The South African National Department 

of Health provided statistics for the number of bodies arriving at state mortuaries by province in the 

period 2010 to 2015.   Significantly in the Western Cape in 2015, firearm-injured bodies outnumbered 

motor vehicle accident and stabbing injured bodies.(16) 

Research within the health sector does provide sporadic and very localised data points as to the non-

fatal injury burden, but there is no formal surveillance data of non-fatal injuries generally(17), or 

specifically documenting the significant number of non-fatal firearm injuries within the Western Cape 

and the City of Cape Town. 

In South Africa, the National Injury Mortality Surveillance System (NIMSS) has an important role in 

monitoring and reporting injury mortality(8).  Although it has been argued that because of the 

limitations in the NIMSS dataset, that the South African Police statistics regarding firearm mortality 

ought to be accepted as reflective of reality(18), it is likely that a many non-fatal firearm injuries are 

not reported to the police and so non-fatal firearm police statistics are likely not an accurate reflection.  

More to the point, as Ward et al point out, “many injuries do not result in death, and until a 

comprehensive injury surveillance system is established, part of the picture will be missing.”(19) They 

also suggest that, “the health system can provide surveillance systems that assess the extent of 

violence, which are crucial to monitor interventions and to determine their efficacy.”(19)  .  A survey of 
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hospital superintendents in 1999 estimated that 1.5 million cases of trauma were seen at secondary 

and tertiary level hospitals annually and that more than half of these were from violent injuries.(20)   

Regular and consistent health service data can be used to supplement the available mortality data to 

achieve a better appreciation of the burden.(19)  

A District Health Information System (DHIS) has been in operation nationally since 2000, relying on 

information officers at facilities on a weekly basis to manually capture the required data variables 

from paper-based registries at healthcare facilities.(21)  There are no clear estimates as to what the 

current firearm injury numbers presenting to facilities are, but a 2005 study estimated that 127 000 

firearm injured patients present to South African healthcare facilities per annum.(22) 

In 2012, a 3-month pilot of additional trauma related variables were added to the DHIS in the KwaZulu-

Natal (KZN) region and in June 2012 these variables formally adopted in KZN.(21)  The KZN data from 

April 2013 to March 2014 was presented in 2016 by Lutge et al. and whilst the authors do highlight 

deficiencies around the completeness and quality of the data, the review indicated that 27% (197 219) 

of all hospital emergency centre visits (N = 723 142) were as a result of trauma with 45% of this trauma 

intentional.  Firearm injuries constituted 2% (3562) of all trauma and 0.5% of the total presentations 

and 2.4% of all hospital admissions in KZN were trauma related.  As the authors note the DHIS is not a 

trauma registry, but that it does manage to collect data that helps quantify the burden of trauma in 

the region.  They also mention that, “there is no comparative system in the rest of the country at this 

time to compare these results with.”(21)    

A pilot study at a district hospital in Cape Town attempted to implement a reporting system for South 

Africa's National Non-fatal Injury Surveillance System (NANFISS). Significant challenges were faced, 

concluding that the intervention was not sustainable.  They highlighted the “lack of institutionalisation 

and local investment”, particularly in oversite, training, and instituting protocols. They also comment 

that “data collection was regarded as research and conducted ad hoc”.(23) 

In South Africa, and Cape Town specifically, there is limited healthcare research available to inform 

hospitals, local government and civil society of the impact of firearm injuries that goes beyond 

mortality data. Most of the available research describing the local burden of non-fatal firearm injuries 

has been conducted at tertiary hospitals. 

In Groote Schuur Hospital, a tertiary trauma centre in Cape Town, over a 16-month period (2010-11) 

Schuurman et al. documented 378 firearm injuries, with 90% of those injured male, accounting for 

4.5% of all trauma admissions and 12.9% of all intentional injuries.(24) They also specifically 

highlighted an “association between violence, young males, substance use, and weekends.” (24)  This 

timing of injury presentation, after hours and at weekends, is repeated again and again through the 

literature.(24–28) This has implications for unit resourcing and system planning.  

At Tygerberg Hospital, another tertiary referral centre in Cape Town, a study examining the cost 

involved with care, included 128 firearm injured patients admitted for more than 12 hours.(29) Eighty-

seven percent of those with firearm injuries were male, with an average age of 28 years and most 

presenting on weekends and between 7pm and 7am. With many of those injured shot more than 

once, they determined that 59% of patients had firearm wounds to their torso, 16% to the head and 

neck, and 76% extremity injuries (arms and legs).  They attempted to determine the cost of care but 

were unfortunately limited by not being able to include the pharmaceutical, laboratory or staff salary 
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costs. Despite these significant excluded costs, the average minimum inpatient cost per day in 2006 

was ZAR2 832 ($US385), and with the average length of stay at 5.8 days, the minimum cost per patient 

was determined at ZAR15 598 ($US2 230).(29)  Adjusting for South African inflation and at a current 

currency conversion the minimum cost would be ZAR6 113 ($US428) per day. 

Multiple other South African studies look at certain specifics of non-fatal firearm injuries at tertiary 

hospitals. Martin et al. looked at the burden of firearm injuries on orthopaedic healthcare 

resources(30) and Kong et al. at the spectrum of injuries related to the use of firearms in car 

hijacking(31) and civilian cerebral injuries(32).   

 

The healthcare burden of non-fatal firearm injuries 
 

There is currently no South African injury surveillance system in place.  Very little information is 

available to describe the distribution and details of the burden faced by healthcare services dealing 

with firearm injuries.  Most studies at a district level document the trauma burden within the total 

disease burden(25,26,33,34) or document the trauma burden, in type of trauma and number on these 

district services(24,27) or prehospital services(35). 

To motivate for a change to what and how data is captured and provide surveillance of injury type and 

other characteristics, Govender et al. in 2010 piloted a simple trauma surveillance tool at a primary 

healthcare emergency centre in Cape Town.(36)  It was found that 70% of trauma cases that presented 

were due to violent injury and 47% of trauma patients were suspected of being alcohol intoxicated. 

Of these potentially intoxicated and injured patients, 87% had injuries due to interpersonal 

violence.  The authors also note that the 2-week data collection period included the last weekend of 

the month, when many people are paid, and that this may have influenced the proportion and type 

of trauma seen.(36) It is unclear as to whether there have been any further sustained attempts at 

surveillance at this primary care facility or similar facilities in the region. 

In a two-year (2016/17) retrospective chart review, Aspelund et al. evaluated trauma scoring systems 

in firearm injuries at a district level hospital in Cape Town.(28)  They analysed 331 out of 405 patients 

who presented with firearm injuries to determine which trauma scoring system most accurately 

predicted mortality.  Most firearm-injured patients presented on the weekend, with 96% of them male 

and 56% aged 18-29 years.  The majority of firearm injuries were to the extremities, with most deaths 

due to abdominal injuries and the highest risk of death in those with injuries to the neck.  The study 

found that none of the trauma scores were superior in predicting mortality, although they were 

limited by the low number of deaths, which was their primary outcome.(28)   

International literature, focusing on the hospital burden of firearm injuries, almost universally 

conclude by emphasizing the significant burden that firearm injuries place on healthcare resources. 

In a cohort of 308 children and adolescents (<18 years), who had sustained gunshot wounds, 

presenting to three trauma centres in Colorado USA, 52% of those injured required an operation, 21% 

received at least one unit of blood and 7% required a massive transfusion (defined as >40ml/kg of 

blood products).(37)  There was a readmission rate for complications at 30 days of 11.6% and 14% of 
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those injured followed up with psychiatric services at one year.  After controlling for multiple factors, 

those associated with a higher cost of care were shotgun injury and the need for explorative 

laparotomy.  The researchers emphasized the “immense burden of disease” and long-term 

sequelae.(37) 

A single centre cross-sectional study of firearm injured patients presenting to a Level I trauma centre 

in St Louis, USA documented 1226 firearm injuries over a 2-year period (July 2014-June 2016).(38)  The 

trauma centre sees in excess of 95 000 patients per year and so this 1226 is approximately 0.65% of 

all patients seen and equates to 613 firearm injuries per year during the period.  88% were male, with 

median age of 26 years and 48% of patients had prior contact with the health care system for 

traumatic injury before their index firearm injury.  Within the study period, of those surviving to 

discharge, 3% returned with another firearm injury within the next year.  The authors note that this is 

likely an underestimate as data from other hospitals was not available.  47% of the patients were 

discharged from the ED, with 22% transferred to the operating theatre, 18% to the ward and 7% to 

the ICU.  4% of patients died in the ED with a further 3% dying in either the ICU or operating theatre.  In 

what is a repetitive theme across studies the authors conclude, “ED visits for traumatic injury represent 

an opportunity to provide social work, case work, and counselling-based interventions to help disrupt 

the cycle of violence in high- risk individuals.” (38) 

In contrast to such high numbers of firearm injuries, research at a London major trauma centre over 

a seven-year period (January 2010 - December 2016) identified, a total of 182 firearm injured 

patients.(39)  Even with such relatively low numbers, the authors conclude that firearm “injuries place 

a significant burden on hospital resources.”  The 182 injuries were out of a total of 939 331 emergency 

admissions, equating to 0.019% of admissions and just 26 firearm injuries per year.  Males comprised 

97.8% and the median age was 22 years.  Sixty-seven percent required specialist operative 

intervention and 61% suffered only superficial or musculoskeletal injury.  Of the 182, thirty-five (24%) 

were admitted to ICU and ten (5.5%) patients died.  Disposition from the emergency department to 

theatre and ICU were 17% and 8.8% respectively. (39) 

The two tertiary level trauma centres in Cape Town, Groote Schuur and Tygerberg Hospitals are not 

located in areas with the highest firearm incidence.(40)  Their referral district level facilities have 

limited radiological and surgical support, with no onsite blood bank and no high acuity or intensive 

care wards.  Patients presenting to a district level service that requite a higher level of care are 

transferred to the above tertiary facilities.  This strategy is supported by Renson et al who investigated 

the mortality related to interfacility transfer of firearm injured patients from the National Trauma Data 

Bank in the United States of America (USA).(41)  They compared the outcomes of 62 227 patients, of 

which 10 968 were transferred to a higher level of care. In their analysis the relative risk of mortality 

for transferred patients was lower than those not transferred (risk ratio [RR] 0.81, 95% confidence 

interval [CI] 0.70 to 0.95, p = 0.011), suggesting that transfer to a higher level of care outweighs the 

potential harm of transfer.(41) 

To ensure that firearm injured patients are managed at facilities that can deal with the injuries 

sustained, early and appropriate transfer to these facilities is necessary.  Prehospital services are well 

positioned to make such decisions, but when patients arrive at facilities that are not capacitated for 

managing firearm injuries, then interfacility transfer to a higher level of care may be necessary.  This 

is likely more apparent in the South African context where the resources necessary to manage 
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moderate to severe injuries are often concentrated at distant tertiary facilities. Establishing clear 

evidence-based prehospital triage guidelines and optimising early interfacility transfer of those 

requiring urgent surgical intervention may improve outcomes.   

Newgard et al. used USA and Canadian EMS data to compare severe firearm, stabbing, assault, or 

motor vehicle collision injury mechanisms, by event characteristics, location, timing, and outcome and 

their primary sample of 2079 persons included 506 (24.3%) patients injured by firearm.(42) They 

completed a geospatial analysis, describing it as unique, as it linked EMS pick up location to home 

address on the hospital record.  They found that 53.9% of stabbings and 49.2% of firearm injuries 

occurred within 1.6km of the patients’ home address.  Seventy percent of firearm injuries occurred 

between 16h00 and 4h00 with a similar finding for stabbing and assault. The researchers concluded 

that severe firearm and stabbing injuries often occur at home or within the same neighbourhood and 

that the firearm injured patients had more significant serious anatomic injury, required more 

resources in their care and had the highest mortality when compared to the other injury 

mechanisms.(48)  

It is highly likely that in Cape Town many of those sustaining interpersonal violent injury, and firearm 

injury specifically, are injured near home.  With surgical resources located in facilities often distant to 

the injury location, facilities located near areas with a high incidence of firearm injury need to have 

the resources available to assess, stabilise and manage or transfer when necessary. Considering this, 

there is an argument to direct resources towards EMS and to local district hospitals where many of 

these patients may present and give clear guidance as to their management either at the presenting 

facility or facilitate early transfer to a tertiary centre.   

 

Future direction for South African firearm injury related research and 

intervention 
 

There is very limited research in other high incidence countries that goes beyond just describing the 

injury pattern, mortality, or short-term burden of disease, and whilst this may be of interest, it has 

little value in understanding the impact of firearm injuries on society and healthcare resources in 

South Africa and where resources should be deployed to reduce the burden and mitigate effects. 

Recognising South Africa’s competing interests for limited resources, further local research is 

necessary to inform relevant public health and policy makers of the resources required in managing 

the burden of firearm injury as part of the larger violent injury burden.  For the agenda of firearm 

injuries to compete with other interests, a ‘clear picture’ is required of the impact that firearm injuries 

have on healthcare resources and society. This may provide support for further high-value research 

into other aspects of firearm injury neglected in the local evidence base. 

Unfortunately, there is no local research available detailing the rate of violent injury recidivism; short-

, medium- or long-term mortality after surviving violent injury; the physical or mental health sequelae 

following a violent injury; or the investigation into any primary intervention that reduces the number 
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of violent injuries or secondary strategies that may alter the effects of a violent injury on those that 

present at any level of the health service.   

Although the healthcare resources that the majority of South Africans access are comparatively 

different to that in the international literature, this literature provides some insight that may be 

beneficial in the South African context.  Most of this research originates from the United States of 

America (USA) where the firearm age standardised mortality rate is 12.0 per 100 000.(3)  Despite this 

research originating out of the USA, the country also lacks a national surveillance system for non-fatal 

firearm injuries.  When looking at the association of firearm laws with firearm outcomes in children 

and adolescents, Zeoli et al noted that the lack of such a surveillance system hampers research 

specifically looking at policy effects and that it is not clear as to which strategies, beyond limiting 

access to firearms, are most effective at reducing occurrence or impact of firearm injury.(43) 

International research into firearm injury includes: the firearm injury burden; the factors associated 

with recidivism, the progression from non-firearm assault to firearm assault; the increased 

subsequent risk of violent death after surviving a violent injury; some aspects of the long term physical 

and mental health consequences; and policies that may reduce the burden of injury.  

Even in resource rich countries many aspects of firearm injury research have been neglected.  As 

Ranney et al. point out in their scoping review of the evidence regarding the prevention of behavioural 

and physical health sequelae in youth, most studies (45%) focused on mass shootings that account for 

<1% of youth firearm deaths in the USA, and that only 16% of studies looked at firearm assault, which 

contribute to 53% of youth firearm deaths.(44)  The authors also note the lack of evidence as to the 

best practice in preventing negative behavioural and mental health consequences, with often little 

evaluation of mental health beyond PTSD.(44)  Ngo et al.  after reviewing primary prevention 

strategies in the USA between 1985 and 2018, lament the fact that there is a lack of evidence-based 

programmes that reduce the morbidity and mortality due to firearm injuries amongst the youth.(45) 

Despite the above concerns voiced by researchers, the evidence available does generate several 

themes relating to risk factors for firearm injury, mortality, morbidity and recidivism. 

Firearm injury has been shown by several studies to be a risk factor for subsequent mortality. In a 

paediatric population (0-16 years) in California, an inspection of death registration data revealed that 

assault by any means (firearm or non-firearm) was an independent risk factor for long term 

mortality.(46)  

In another study also from California, Fahimi et al. aimed to calculate the 5-year mortality, after 

surviving to hospital discharge, following a firearm injury.(47)  The risk of death following firearm 

injury, motor vehicle collision or assault without firearm over the following five years was calculated 

to be higher in those who sustained a firearm injury. Homicide was the cause of death in 79.2% of 

firearm injured patients who died after surviving their initial injury.  The researchers concluded that 

in their population “firearm injury exposure is an important predictor of death within 5 years and most 

pronounced in the first year after injury”.(47) 

Rowhani-Rahbar et al. compared the risk for subsequent violent injury, death, or crime perpetration 

among patients with a firearm related hospitalisation (FRH), to those hospitalised for non-injury 

reasons and the general population in Washington, USA.(48)  In their population the researchers 
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found that patients with an index FRH were 30 (CI: 14.9 to 61.0) times more likely to have a subsequent 

FRH and 7.3 (CI: 2.4 to 22.9) times more likely to die of a firearm-related death when compared to the 

general population.(48)  

In their paper titled the Long-term Functional, Psychological, Emotional, and Social Outcomes in 

Survivors of Firearm Injuries, Vella et al noted that although there is research in the USA detailing the 

mortality and costs attributed to firearm injuries, there is a paucity of data as to the long-term 

outcomes for those who survive.(49)  In their research they telephonically contacted a cohort of 

firearm injury survivors at a median of 5.4 years post their initial injury.  The responses were scored 

on eight PROMIS (Patient-Reported Outcomes Measurement Information System) instruments and 

found a decrease in employment, increased combined alcohol and substance use, and mean scores 

below the population norm for Global Physical Health (P < 0.001), Global Mental Health (P = 0.03), and 

Physical Function (P < 0.001).  Furthermore 48.6% of those contacted screened positive for probable 

PTSD.  Although the cohort of those contacted was relatively small (183) they concluded that: 

“Survivors of GSWs may have negative outcomes for years after injury. These findings suggest that 

early identification and initiation of long-term longitudinal care is paramount.” (49) 

Data describing recidivism and escalating violence is also available from the USA.  A prospective cohort 

of youth aged 14-24 with a recent history of drug use who presented following an assault were 

compared to a proportionally sampled group of drug-using non-assaulted youth.(50) The high-risk 

youth, presenting to urban emergency departments for assault, had elevated rates of subsequent 

firearm violence.  Predictors of subsequent firearm violence include male gender (RR = 1.51), assault-

injury (RR = 1.35), firearm possession (RR = 1.23), attitudes that favour retaliation (RR = 1.03), Post 

Traumatic Stress Disorder (RR = 1.39), and a drug use disorder (RR = 1.22).  The researchers advised 

that, “Interventions at an index visit addressing substance use, mental health needs, retaliatory 

attitudes, and firearm possession may help decrease firearm violence among urban youth.”(50) 

Looking at the transition into and out of firearm assault among drug using youth, predictors have also 

been identified. Those predictors with an increased hazard ratio of transition into firearm assault were 

non-firearm peer violence (HR = 2.31; 95% CI 1.28-4.21) and firearm victimisation (HR = 2.57; 95% CI 

1.31-5.04).(51)  Further to this, delinquent peer association, that is non-firearm violence and 

substance use, hastened transition into firearm assault (HR = 1.19; 95% CI 1.00-1.40) and slowed 

transitions out of firearm assault (HR = 0.84; 95% CI 0.72-1.00) The authors conclude that “programs 

focusing on peer influence and social norms may be effective in reducing the rate of transition”. 

Attitudes favouring retaliation also hastened the transition into firearm assault.  The authors suggest 

that to prevent firearm assault initiation, services should focus on those who “report firearm violence 

victimisation.”(51) 

In the article Trauma Recidivism and Mortality Following Violent Injuries in Young Adults, Kao et al. 

reported an injury recidivism rate of 24.9% in those who sustained a violent injury over a 7-year period 

(2009-2015).(52)  14.9% had two trauma admissions and 8% had greater than three.  Of subsequent 

injury admissions, 37% of recidivists presented with non-violent injuries and 13.8% were related to a 

suicide attempt or suicidal ideation.  They additionally found that patients living in areas below the 

median income were more likely to return with a second traumatic injury.  Once again, the authors 

similarly conclude that, “improved medical, psychological, and social collaborative treatment of these 

high-risk patients is needed to interrupt the cycle of violent injury.” (52) 



15 

 

The high rates of recidivism for violent injury and progression from non-firearm assault to firearm 

assault may well be mirrored in South African communities.  The factors influencing this progression 

are also likely similar in the context of Cape Town, where a proportion of this violent injury and firearm 

violence is gang-related and potentially drug-related too.  As Goldstick et al. indicated those who are 

victims of firearm violence may transition into firearm assault themselves and that delinquent peer 

association (non-firearm violence and substance use) and attitudes favouring retaliation also hasten 

this transition(51).  These features are likely present in the local gang-culture and attitudes of 

retaliation are also seen in the retributive justice often favoured in some of the affected communities.  

In Cape Town there is certainly the potential for hospital-based interventions or strategies to be put 

in place that attempt to alter this trajectory. Most studies recommend a multipronged approach, 

including strategies related to injury prevention and better follow-up for these patients.(37)   

Should we choose not to intervene we must accept that as de Anda et al. express, “Violence begets 

violence.”(38) 
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Abstract 
 

Introduction 
Firearm injuries account for an increasingly significant portion of violence related trauma experienced in South 

Africa.  The related burden on district level emergency care, surgical and inpatient services is poorly described.  This 

research aims to provide epidemiological and health service data on patients sustaining firearm injuries presenting 

at Mitchells Plain Hospital and Heideveld Emergency Centre.  The research also assesses the association of the 

Triage Early Warning Score with anatomical location of injury, the need for surgical intervention and mortality.  A 

geographical analysis of incident location with respect to home address has also been undertaken.   

 

Methods 
All patients who presented to these emergency centres with a firearm injury over a 12-month period (1 Jan 2019 – 

31 Dec 2019) were eligible for inclusion in a retrospective chart review. 

 

Results 
Seven-hundred-and-seventy-six firearm injuries were analysed with those injured having a mean age of 27 years 

and 91% of those injured male.  Sixty-seven percent of patients self-presented and there were 18 deaths in the 

emergency centre and a further 23 as an inpatient.  The Triage Early Warning Score and Shock Index both showed 

statistical significance when comparing those not surviving to hospital discharge against those that did survive 

(p<0.01).   

 

Discussion 
Firearm injuries represented 5.7% of all trauma seen at these two facilities and likely form a higher proportion of 

the injury profile than at other district services in the City of Cape Town.  Although a significant number of those 

injured are transferred out to tertiary centres that are better capacitated to manage these injuries, many remain 

at district level for their care.    

Conclusion 
Firearm injuries, the immediate surgical needs of those injured and the long-term consequence of those injuries 

pose a significant burden on limited healthcare resources.  Multi-sectoral action, supported by evidence-based 

primary and secondary preventative strategies, is required to reduce this intentional injury burden, and mitigate 

the effects.  

 

 

 

 

Highlights 
 

• 776 firearm injuries representing 5.7% of all trauma seen 

• 28.6% of those injured required transfer out to a higher level of care 

• 112 of those admitted at Mitchells Plain required theatre 

• The Triage Early Warning Score and Shock Index were statistically significant for those not surviving to 

discharge  
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Introduction 

Worldwide in 2016 an estimate of 251 000 deaths or 5.4% of all injury-related deaths were due to firearm injuries, 

with 41% of interpersonal violence deaths due to violence by firearm, a 5.7% increase from 2006 levels.(1) In 2016 

there were an estimated 1.5 million hospital admissions for interpersonal violence, with a further 28 million 

managed as outpatients.  Whilst there has been a global decrease in interpersonal violence between 1990 and 

2013, the Sub-Saharan and Oceania regions have seen an estimated 50% increase in interpersonal violence 

disability adjusted life-years (DALY).(2) 

In South Africa, injuries are the second-leading cause of loss of healthy life, and interpersonal violence dominates 

the South African injury profile (3). An estimated 49% of all injury related deaths in South Africa are intentional and 

firearms are involved in a quarter of these deaths.(4)  Between 1990 and 2016 the South African firearm age-

standardised death rate declined from 13.1 to 7.1 per 100 000 (1,5), with some of this decline attributable to the 

Firearms Control Act of 2000.(4,6)  Since 2013 there has been a 7.8% year on year increase in murders in the 

Western Cape region of South Africa with communities such as Philippi East, in the Cape Town metropole, recording 

a murder rate of 247 per 100 000 people(7). This is more than 40 times the estimated global murder rate of 6.2 per 

100 000 people.(8)     

In 2015 firearm-injured bodies outnumbered motor vehicle accident and stabbing injured bodies arriving at 

mortuaries in the Western Cape region of South Africa(9), and of those murdered in the Western Cape in 

2018/2019, 46% died as a result of a firearm injury.(10) The South African National Injury Mortality Surveillance 

System (NIMSS) has an important role in monitoring and reporting injury mortality(3), but as Ward et al, point out, 

“many injuries do not result in death, and until a comprehensive injury surveillance system is established, part of the 

picture will be missing.” They also suggest that, “the health system can provide surveillance systems that assess the 

extent of violence, which are crucial to monitor interventions and to determine their efficacy.”(11)  

An attempt at implementing South Africa's National Non-fatal Injury Surveillance System (NANFISS), at a district 

hospital in Cape Town concluded that it was not sustainable(12).  Beyond mortality data and without adequate 

injury surveillance, the available firearm injury literature is further limited in scope and depth.  Hospital specific 

studies document the total trauma burden within the total disease burden(13–16) or document the trauma burden 

(17,18), or those presenting to prehospital services.(19)  Patients that are referred on to higher levels of care are 

often incompletely documented as there is little co-ordinated research between facilities.  Specific firearm injury 

data is largely limited to tertiary hospital services(17,20–23), with some of these having limited scope.  

This study aims to provide evidence as the burden of this injury profile and the outcomes of those injured at these 

district facilities.   

Methods 

Study design 
This is a descriptive study following a retrospective chart review describing the injury burden related to firearm 

injuries at two district level facilities in the Cape Town metropole. 

Study setting 
Mitchells Plain Hospital (MPH) is a large district level hospital about 30 kilometres from Cape Town and the nearest 

trauma centre and tertiary hospital.  It has around 300 beds and serves a population of approximately 600 000. 

Sixty-two percent of Mitchells Plains’ population is younger than 29 years of age with 48% of households living 

below the poverty line and only 43% of the working age population employed.(24)   The reported violent crime rate 

is 1930/100 000 people (24) and MPH drains the Mitchells Plain sub-sections as well as Philippi, that has a murder 

rate of 247 per 100 000 people.(7)   

Heideveld Hospital (HEC) is an emergency centre and a short-stay admission ward in Heideveld, approximately 

20km from Cape Town.  Communities adjacent to Heideveld have deeply entrenched gangs and much of the violent 

crime is related to inter-gang warfare and control of the local drug trade.(10) The MPH and HEC emergency centres 



24 

 
are district level services, with a management team including four specialist emergency physicians, seeing a 

combined total of 68 000 patients per annum – approximately 60% being of high acuity. 

Patients seen at the MPH Emergency Centre, depending on the level of care required, may be admitted to MPH or 

be referred to the tertiary hospital. MPH has operating theatres and during office hours has onsite two fulltime 

general surgery consultants and one anaesthetic consultant.  Outside of office hours a medical officer or registrar 

manages cases with a consultant on call from home.  MPH has no after-hours CT scan service, nor does it have a 

high-acuity or intensive care unit.  As there is no surgical support service or advanced radiology onsite, patients at 

HEC with trauma requiring admission or operative care are referred to either MPH or the tertiary hospital.  Neither 

facility has an on-site blood bank, with only limited O-positive and negative packed red cells and Freeze-Dried 

Plasma immediately available for transfusion.   

Study participants 
Convenience sampling was used to include all patients who presented to these emergency centres with a firearm 

injury over a 12-month period (1 Jan 2019 – 31 Dec 2019).  Down referrals from a tertiary centre, duplicated cases, 

non-powdered gunshot wounds, cases with incomplete data or incorrect icd-10 coding data were excluded from 

the sample.  

Data collection and content management 

The data collection procedure involved two phases. The first phase comprised of exporting 
demographic, triage and Emergency Centre process data for all patients with firearm injuries from the 
HECTIS (Hospital and Emergency Centre Tracking Information System) registry by performing an ICD-10 
search (X93-95, W32-34, X72-74) or triage descriptor (Gun, GSW, GWS). 

Phase 2 involved the collection of clinical details from the Electronic Content Management system (ECM) database 

at MPH, or by scrutinising patient folders at HEC.   

MPH and HEC utilise an electronic patient tracking and registration system called HECTIS. It was designed to 

streamline and track patient processes in the emergency centre, by collecting patient process times, triage scores, 

ICD-10 diagnosis assigned at disposition and disposition plans. The data is stored electronically in an off-site Oracle 

database version 12.1.0.2.0 (Oracle Corp., USA). 

ECM and patient folder data were collected to separate spreadsheets, then combined for analysis.  Age categories 

>18 year were selected as per standard WHO guidelines with adolescents 13-17 year.  The childhood age group was 

divided 0-5 and 6-12. 

Incident location and home address, where available, were retrieved from ECM to allow geospatial analysis. 

Statistical analysis 
Descriptive statistics are used to describe the demographics and clinical details of patients. Categorical data is 

presented as frequency counts and proportions and non-random associations are assessed with the Chi2 test.  The 

Shapiro-Wilk test was applied to determine the age category distribution from the mean.  Weekends were defined 

as Saturday and Sunday, after hours care between 16h and 8h and time data presented as h:mm.  Data was analysed 

with SPSS Statistics Version 26.0 (IBM Corp. 2019. Armonk, NY: IBM Corp.) and geospatial analysis, using ArcGIS® 

software by Esri, presented as a heatmap.  Distributions of other variables are presented as two-way tables or bar 

charts and continuous variables as medians and their interquartile range.  

Ethical considerations 

This study was performed without any patient involvement and patient care was in no way affected. A waiver of 

consent was granted by the University of Cape Town Human Research Ethics Committee (UCT HREC 044/2020). 

Facility approval was granted via the National Health Research Database (WC_202002_029).  
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Results 

MPH and HEC emergency centres attended to a total of 49 577 and 18 051 emergency visits respectively during the 

study period, of which 9 629 (19%) and 4 035 (22%) were trauma related. Of the trauma related presentations, 565 

(5.9%) and 286 (7.1%) were because of firearm injuries respectively and therefore eligible for inclusion. Of these 

851 presentations after removing duplicates, repeat presentations, cases with no notes, incorrectly coded firearm 

and non-powdered gunshot injuries and cases missed or lost in the data collection process, the final sample for 

analysis included 776 firearm injured patients – 501 from MPH and 275 from HEC.  

Table 1: Demographical and arrival details of all patients with firearm injuries (n=776) 

n (column%) 

Mitchells Plain 

Hospital 

Heideveld 

Hospital 

Total 

 

n=501 % n=275 % n=776 % 

Gender Male 455 90.8% 251 91.3% 706 91.0% 

Female 46 9.2% 24 8.7% 70 9.0% 

       

Age categories (years) 0-5 4 0.8% 2 0.7% 6 0.8% 

6-12 8 1.6% 4 1.5% 12 1.5% 

13-17 35 7.0% 29 10.6% 64 8.3% 

18-25 154 30.7% 93 33.9% 247 31.9% 

26-35 182 36.3% 97 35.4% 279 36.0% 

36-45 77 15.4% 32 11.7% 109 14.1% 

46-55 32 6.4% 14 5.1% 46 5.9% 

56-65 8 1.6% 2 0.7% 10 1.3% 

>65 1 0.2% 1 0.4% 2 0.3% 

Arrival Type        

 PHC referral via EMS* 58 11.6% 6 2.2% 64 8.2% 

PHC referral with own transport* 1 0.2% 0 0.0% 1 0.1% 

Metro EMS from scene 152 30.3% 23 8.4% 175 22.6% 

Private EMS from scene 2 0.4% 1 0.4% 3 0.4% 

SAPS** 7 1.4% 5 1.8% 12 1.5% 

Self-presenter 280 55.9% 240 87.3% 520 67.0% 

Other 1 0.2% 0 0.0% 1 0.4% 

Transported via EMS       

 From PHC 58 27.4% 6 20.0% 64 26.4% 

From scene 154 72.6% 24 80.0% 178 73.6% 
Percentages may not add up to 100% because of rounding 
*PHC Primary health care; EMS Emergency Medical Services 
**South African Police Service 

 
 

 

Demographics and process data 

The age distribution was skewed to the right with a Shapiro-Wilk p<0.001.  Table 1 indicates that 91% (714) were 

male and the median age of those injured was 27 years (IQR 21-34).  Eleven percent (89) were less than 18 years 

old with 2.3% (18) under the age of 13. Sixty-seven percent (520) of patients made their own way to hospital with 

31.2% (242) arriving by ambulance, either from the incident or transferred from a community health centre.  
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Seventy-four percent (581) presented outside of normal working hours or at weekends with presentations on 

weekends accounting for 43.2% (340) of all presentations (figure 1).  There was no temporal increase related to 

public holidays above the median of 2 (IQR 3) firearm injuries per day.  The maximum at MPH on an individual day 

was 14 and 6 at HEC.   The median emergency centre process times were arrival to triage 0:16 (IQR 0:31), triage to 

consultation 1:03 (IQR 3:09) and arrival to exit 8:00 (IQR 8:48).  Figure 2 shows the 2019 monthly distribution. 

  

Figure 1: Daily distribution of firearm injuries per day of the week 
 

 

Figure 2: Monthly distribution of firearm injuries in relation to SANDF deployment on the 17th of July 2019 
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Geospatial data 

The home suburb or subplace was determined for 593 patients, generating the heatmap in the figure 3.  There were 

52 records available where the distance between the home address and incident location could be accurately 

recorded from ambulance record on ECM.  Including those injured at home, the median incident distance from 

home was less than 1km.     

Figure 3: Firearm injury heatmap by home suburb or subplace (n=593) 

Clinical and outcome data 

In determining the anatomical wound location (Table 2), 595 (483 MPH, 112 HEC) records out of the 776 patients 

were included (see limitations).  Of these 595 patients, 30.4% sustained more than one firearm injury, with 13.7% 

sustaining a head or neck injury, 22.4% a chest, 21.5% an abdominal and 66.9% an extremity injury.  

Two percent (18) of patients died in the EC and of those that survived to EC disposition (749), 41.6% (313) were 

discharged home, 29.7% (224) were transferred out and 22.2% (167) admitted to a ward at MPH.  In total 55.3% 

(417) required an admission to hospital beyond their EC care or following transfer to the tertiary centre trauma 

unit.   Four percent (30) of patients required an admission to ICU.  Over a third of the MPH patients were referred 

to surgery and almost one in five to orthopaedics.  Only theatre details of those patients managed at MPH were 

available to the research team and 49 patients, representing 9.5% of those patients that presented to MPH EC went 

directly from the EC to theatre.  A total of 112 patients at MPH required at least one theatre visit.  Of those admitted 

to MPH, 1 died in the ward and 3 in theatre.  There were a further 19 deaths at referral facilities.  Total deaths were 

41 or 5.3% of all patients who arrived alive and almost a third of those admitted to ICU died (Table 3). 

Except for RED triage colour category where the proportion was similar, the Triage Early Warning Score (TEWS) and 

South African Triage Scale (SATS) colour categories showed marked variation in the proportion categorised to each 

colour code (Table 3).  GREEN and YELLOW accounted for 18% of those triaged by SATS and 64% of TEWS triage 

categories. Despite this variation there were no deaths in those triaged in these less urgent categories by TEWS.  

The TEWS and SATS RED categories were statistically significant for those patients not surviving to discharge 

(p<0.005), whereas the inverse i.e. patients surviving to discharge was significant for the SATS ORANGE category 

(p<0.005).  The TEWS numeric score and the Shock Index (SI – heart rate divided by systolic blood pressure) were 

both also statistically significant for those not surviving to discharge (p<0.005).  

Firearm injury heatmap 
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Table 2: Comparison of triage characteristics, anatomical injury location, and emergency centre disposition (n=776) 

n (column%) 

Mitchells Plain  

Hospital 

Heideveld 

Hospital 

Totals 

n=501 % n=275 % n=776 % 

SATS Category* Green 4 0.8% 7 A 2.5% 11 1.4% 

Yellow 70 14.0% 60 A 21.8% 130 16.8% 

Orange 350 69.9% 174 63.3% 524 67.5% 

Red 77 15.4% 34 12.4% 111 14.3% 

AVPU Unresponsive 24 4.8% 11 4.0% 35 4.5% 

Pain 7 1.4% 6 2.2% 13 1.7% 

Voice 15 3.0% 4 1.5% 19 2.5% 

Alert 455 90.8% 252 92.3% 707 91.3% 

Mobility Normal for age§ 10 2.0% 5 1.8% 15 1.9% 

Stretcher/Immobile 268 B 53.5% 60 21.8% 328 42.3% 

Unable to move as normal§ 0 0.0% 1 0.4% 1 0.1% 

Unable to walk as normal1 2 0.4% 1 0.4% 3 0.4% 

Walking 131 26.1% 92 33.5% 223 28.7% 

Walking Aid 23 4.6% 13 4.7% 36 4.6% 

With help 67 13.4% 103 37.5% 170 21.9% 

TEWS Category** Red 74 14.8% 31 11.3% 105 13.5% 

Orange 115 23.0% 58 21.1% 173 22.3% 

Yellow 199 39.7% 123 44.7% 322 41.5% 

Green 113 22.6% 63 22.9% 176 22.7% 

Firearm injury location1 

  

Head 69 13.8% 13 11.6% 82 13.7% 

Chest 107 22.2% 26 23.2% 133 22.4% 

Abdomen 106 22.0% 22 19.6% 128 21.5% 

Extremities 321 70.5% 77 68.8% 398 66.9% 

Multiple 145 30.1% 36 32.1% 181 30.4% 

Hospital 

outcome2 

MPH Surgical consult 190 38.4% 2 0.7% 192 24.7% 

MPH Orthopaedic consult 91 18.4% 4 1.5% 95 12.2% 

Transferred to tertiary 105 21.2% 114 41.9% 219 28.6% 

Theatre MPH 109 22.0% 3  1.1% 112 14.4% 

ICU 25 5.1% 5  1.8% 30 3.9% 

Died total 28 5.7% 13 4.8% 41 5.3% 

Died in EC 10 2.0% 8 2.9% 18 2.3% 

Died in ward at MPH 1 0.2% 0 0.0% 1 0.1% 

Died in theatre at MPH 3 0.6% 0 0.0% 3 0.4% 

Died at tertiary facility 14 2.8% 5 1.8% 19 2.5% 
Percentages may not add up to 100% because of rounding 
*South African Triage Scale; **TEWS Triage Early Warning Score 
§Paediatric metrics 
1Firearm injury location: MPH n=483 and HEC n=112 for Total n=595 (see limitations) 
2Hospital outcome: MPH n=495 and HEC n=272 for Total n=767 (see limitations) 
A statistically significantly higher proportion at HEC than at MPH (p<0.05) 
B statistically significantly higher proportion at MPH than at HEC (p<0.05) 
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Table 3: A summary of factors impacting survival in patients with firearm injuries (n=767) 

 Survival to hospital discharge  

 No Yes P value 

n (row%) n=41 (5.4%) n=726 (94.6%)  

Sex Male 36 5.2% 661 94.8% 
0.483 

Female 5 7.1% 65 92.9% 

Age Category 0-5 1 16.7% 5 83.3% 

0.025 

 

6-12 1 8.3% 11 91.7% 

13-17 2 3.2% 60 96.8% 

18-25 14 5.7% 231 94.3% 

26-35 11 4.0% 267 96.0% 

36-45 8 7.6% 97 92.4% 

46-55 1 2.2% 45 97.8% 

56-65 3 B 30.0% 7 70.0% 

>65 0 0.0% 2 100.0% 

SATS Category* Green 0 0.0% 11 100.0% 

<0.005 
Yellow 0 0.0% 130 100.0% 

Orange 10 1.9% 514 A 98.1% 

Red 31 B 30.4% 71 69.6% 

TEWS Category** Red 31 B 32.3% 65 67.7% 

<0.005 
Orange 10 5.8% 163 94.2% 

Yellow 0 0.0% 322 100.0% 

Green 0 0.0% 176 100.0% 

 TEWS Score: median (IQR) 8 (4) 4 (2) <0.005 

Shock Index: median (IQR) 0.92 (0.47) 0.72 (0.18) <0.005 

Firearm injury 

location 

Head Yes 8 B 9.8% 74 90.2% 
0.031 

No 22 4.2% 502 A 95.8% 

 Chest Yes 11 B 8.3% 122 91.7% 
<0.005 

No 9 2.0% 452 A 98.0% 

 Abdomen Yes 12 B 9.4% 116 90.6% 
<0.005 

No 8 1.7% 458 A 98.3% 

Extremities Yes 9 2.3% 389 A 97.7% 
0.027 

No 10 B 5.9% 159 94.1% 

Multiple Yes 11 B 6.1% 170 93.9% 
0.015 

No 9 2.2% 404 A 97.8% 

Theatre at MPH Yes 9 B 8.0% 103 92.0% 
<0.005 

No 9 2.4% 368A 97.6% 

Admission to tertiary ICU Yes 9B 30.0% 21 70.0% 
<0.005 

No 9 1.9% 455 A 98.1% 
Percentages may not add up to 100% because of rounding 
*South African Triage Scale; **TEWS Triage Early Warning Score 
§ Mann-Whitney U; IQR Interquartile range  
A statistically significantly higher proportion than corresponding No Survival to hospital discharge category (p<0.05) 
B statistically significantly higher proportion than corresponding Yes Survival to hospital discharge category (p<0.05) 
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Discussion 

There is a paucity of data regarding non-fatal firearm injuries in the City of Cape Town and South Africa in general.  

Whilst Mitchells Plain Hospital and the Heideveld Emergency Centre have high levels of interpersonal violence 

presenting at their emergency centres, the extent of firearm violence as a proportion of this was unknown.  This 

research provides some insight into this burden.   

The majority of those injured were male (91%) between the ages of 18 and 35 years (67.8%) and these figures are 

consistent with data from other facilities in Cape Town(17,25). 

With 67% of the patients self-presenting and a further 8.3% referred in from a Community Health Centre (CHC), the 

nearest Emergency Centre or CHC is where most of this care begins.  Firearm injuries may form a larger portion of 

the total EC burden at facilities like MPH and HEC than elsewhere in the City of Cape Town(13,14,25).   

The location data is in line with international research suggesting that most firearm injuries occur in the same 

suburb in which the injured person lives (26).  Figure 3 shows the heatmap by home suburb or subplace, reflecting 

the violence in these communities.  This is mirrored in the mortality rates for these areas (10). 

The timing of injury presentation after hours and at weekends is again repeated in this dataset and has implication 

for resource allocation.  

On the 17th July 2019 the South African Defence Force was deployed to assist South African Police Service reduce 

the high incidence of drug related crime and violence.  Figure 2 indicates that this had little effect on the number 

of firearm injuries presenting to these facilities, with the combined monthly average higher post deployment.  The 

deployment of the army as a temporising measure is unlikely to have long-term impact on violent crime associated 

with gangsterism and drugs(27). 

To reduce mortality and morbidity, triage prioritises care to those presenting who require it urgently. The South 

African Triage Scale (SATS) (28) was developed locally and is used by all facilities in Cape Town.  An initial Triage 

Early Waring Score (TEWS) is incorporated into a final SATS triage colour determination. The TEWS component was 

as sensitive for mortality as the full SATS for those triaged ORANGE or RED.   This has implications in busy Emergency 

Centres where a firearm injured patient may be prioritised (using SATS) over other patients who have a similar 

TEWS.  The suggestion being that firearm injured patients with a GREEN or YELLOW by TEWS are at a potentially 

lower risk of dying. 

Further evidence that a simple physiology-based score is potentially accurate in identifying those at a higher risk, is 

that the Shock Index was statistically significant, when comparing those who survived to hospital discharge and 

those who died (p<0.01).  A Shock Index (SI) > 0.9 has been shown to be predictive of those requiring massive 

transfusion(29) although a cut-off of >0.8 may be more sensitive.(30)  In this series those not surviving to discharge 

had a median SI of 0.92 (IQR 0.47) whereas the median was 0.72 (IQR 0.18) for those surviving to discharge. 

The high proportion of transfers out is partly a result of HEC not having surgical services, but even when removing 

HEC from this data, more than 1 in 5 MPH patients were transferred out to a tertiary service.  It is perhaps important 

to note that, interfacility transfer to higher level of service with improved care, potentially outweighs the potential 

harm of transfer (31).  This may hold true for these patients transferred to a better capacitated tertiary service. 

Whilst capturing the data there were multiple instances of patients being transferred from MPH Emergency Centre 

to a tertiary facility, as the surgical team was frequently occupied in theatre with another patient.  There are likely 

other capacity constraints at MPH such as no advanced radiology after hours and the lack of an onsite blood bank, 

that may be reflected in the high number of interfacility transfers and/or potentially worse outcomes when 

compared to a tertiary service. 
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Limitations 

The EMS incident location was only retrievable on ECM for 52 patients, limiting the final analysis of distance of 

incident from the home address.  

There were 27 patients transferred to the police mortuary from the EC with their original folder.  No copies of these 

folders where found either by physical review or scanned to ECM.  As a result, none of these 27 patients were 

included in the firearm wound location data and where this anatomical information was not available from the 

Heideveld folder review, these folders were also excluded in determining the anatomical injuries. The combination 

of these, account for the 595 out of 776 analysed in the firearm wound location. This still provides a large dataset 

but excludes 27 deaths from the anatomical wound location analysis. 

Although these folders were excluded from the firearm wound anatomical data, HECTIS provided the triage data 

regarding TEWS and SATS and so these folders were still included in the dataset as the outcome for these folders 

was still available.  Where HECTIS data had no vital signs (n=9) these patients were determined to have been dead 

on arrival and were excluded from analysis, those with vital signs on HECTIS were included as having arrived alive 

(n=767). Mortality data and length of stay were available for all included folders and theatre data only available for 

those admitted to MPH.  As a result, the theatre data for the 194 patients admitted at tertiary facilities was not 

reported and limits the completeness of the dataset and further analysis.  This is particularly true for HEC patients 

where 41.9% were transferred out to a tertiary centre.  The need for advanced radiology at either MPH or tertiary 

centre, blood product use, pharmacy costs, support services such as physiotherapy, occupational therapy, and 

mental health whilst in hospital were also not investigated.  

Including these data points would allow for the direct costs involved in managing these patients to be determined.  

These directs costs are likely to be substantial and combined with costing models and estimates of the indirect 

costs, Years Lived with Disability and Years of Life Lost due to premature mortality would establish the full impact 

of this injury profile. (32–34) 

Conclusion 

The large number of firearm injuries included in this dataset demonstrates only a portion of the firearm injury 

burden on hospitals in the City of Cape Town.   

By their nature firearm injuries are resource intensive involving prehospital services, emergency centres and care 

extending to the theatre and ICU, with prolonged admissions, repeat theatre visits and at times the need for 

rehabilitation services well beyond the acute injury. 

Adequate resource allocation to reduce the impact on those injured, whilst still fairly allocating resources across 

the full spectrum of disease, is complicated by the varied and often overwhelming demands being placed on district 

and community-based services.  The significant resources allocated in managing this completely intentional trauma 

burden may well be better allocated elsewhere but until the firearm injury burden decreases this is unlikely to 

occur.   

There are many unknowns – the long term sequalae for those injured in terms of loss of function, employment 

opportunities and mental health is unknown; those factors facilitating an escalation of violent injury in our 

communities; and the rate of recidivism or proportion of injuries associated with gang violence.   It is unclear what 

practical interventions should be undertaken aimed at reducing repeat and escalating injury patterns for all violent 

injury and how this should be integrated into hospital services. 

The international literature provides some advice, but local strategies should be developed.  By reducing the 

number of those injured, the costs of implementing such strategies may well be recovered from the direct and 

measurable healthcare cost savings, without even taking into effect the benefit to society. 

The full effect and cost on society of violent injury and specifically firearm injury is unmeasured, and evidence-

based primary and secondary preventative strategies need to be integrated into the Government and civil society’s 

response to this epidemic of violent injury.  
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ABSTRACT 

 

INTRODUCTION:  A high proportion of violent trauma in South Africa involves firearm injuries, with 

significant geographical differences in this specific injury burden.  Within the City of Cape Town certain 

communities face a disproportionate level of firearm violence.  There is no non-fatal injury surveillance 

system and so data from healthcare facilities can potentially inform not only of the burden of this 

injury profile, but also be used in assessing the effectiveness of public health policy, policing and social 

service interventions in the affected communities. 

METHODS: Epidemiological and health service data from a retrospective chart review of patients who 

sustained firearm injuries between 1 January and 31 December 2019 at two district level hospitals in 

Mitchells Plain and Heideveld will be collected.  The study will be a descriptive study with secondary 

analysis of this data to inform of the burden of firearm injury.   Included in further analysis will be 

geospatial mapping to determine the firearm injury density per residential area. 

ETHICAL CONSIDERATIONS: Retrospective data will be collected from several existing databases, 

with no patient or clinician contact.  This study design poses little risk to the facilities, the clinicians, 

the community, or the patients, other than for the safeguarding of data collected and de-identification 

of this data.  Patients under the age of 18 will be included, as documenting this vulnerable group may 

have important planning and policy implications. 

CONCLUSION: The proposed research will add to the evidence base with regard to those sustaining 

firearm injuries in a high prevalence community, and give an insight into the specific injury burden, 

which is of benefit to both the health facilities involved and the broader community. 
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INTRODUCTION 

 

According to the South African Police Service (SAPS) crime statistics released in September 2019, 

21022 people were murdered in South Africa during the 2018/2019 reporting period. The Institute for 

Race Relations commented that:  

“On a per capita basis, this rivals numbers in places such as war-torn Syria. It is no exaggeration to 

say on the basis of the number of people killed each year, South Africa is facing a crisis akin to a low 

intensity civil war.” 

Worldwide in 2016 there were an estimated 251 000 deaths due to firearm injuries, accounting for 

5.4% of all injury-related deaths, and approximately 41% of all interpersonal violence related deaths 

were due to violence by firearm, a 5.7% increase from 2006 levels(1).   

Whilst mortality data gives an idea of the magnitude of firearm injury burden, there are many more 

injury survivors who are left with life-long disabilities and long-term psychological effects as a 

consequence of their injuries(2,3).  

In The Global Burden of Diseases (GBD), Injuries and Risk Factors study published in 2016, it was 

estimated that worldwide there were 1.5 million hospital admissions for interpersonal violence with 

a further 28 million being managed as outpatients (4).   

In the United States Shaahinfar et al. found that children and adolescents injured by assault had a 

greater long term mortality than those injured by unintentional non-violent trauma(5); and Fahimi et 

al. found that in adults presenting to an emergency department and surviving to discharge, firearm 

injury exposure was an important predictor of death within five years and that this was most 

pronounced in the first year after injury(6). 

In South Africa from mortuary data in 2009, Matzopoulos, Prinsloo et al. estimated that 48.6% of all 

injury related deaths were intentionally inflicted and that firearms were involved in 25% of these 

intentionally inflicted deaths (7). 

Groenewald et al. found that in the City of Cape Town between 2001 and 2013, that the age 

standardised mortality rate (ASDMR) for firearm-related homicide decreased markedly from 52.5 to 

31.5 per 100 000(8).  
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Since 2013 there has been a 7.8% year on year increase in murders in the Western Cape (2013 – 2542 

murders; 2019 – 3974 murders), and although in 2016 the reported murder rate for the Western Cape 

was 51.7 per 100 000 people, communities such as Philippi East, in the Cape Town metropole, 

recorded a murder rate of 247 per 100 000 people(9).  This is 40 times the estimated global murder 

rate of 6.2 per 100 000 people. 

In South Africa, the National Injury Mortality Surveillance System (NIMSS) has an important role in 

monitoring and reporting injury mortality(10), but as Ward et al, point out, “many injuries do not result 

in death, and until a comprehensive injury surveillance system is established, part of the picture will be 

missing.” They also suggest that, “the health system can provide surveillance systems that assess the 

extent of violence, which are crucial to monitor interventions and to determine their efficacy.”(11)   

Matzopoulos, Zavala, et al. found significant challenges in implementing a pilot project for South 

Africa's National Non-fatal Injury Surveillance System (NANFISS) at a hospital in Cape Town, concluding 

that it was not sustainable and commenting that data collection was regarded as research and 

conducted ‘ad hoc’ (12). 

Health services within the Western Cape and South Africa, to quote the above, provide some ‘ad hoc’ 

evidence as to the non-fatal injury burden.  There is no surveillance data of non-fatal injuries(11) 

generally or specifically documenting the significant non-fatal firearm injuries within the Western 

Cape. 

There are several studies looking specifically at non-fatal firearm injuries at tertiary hospitals(13–15), 

but there is a paucity of studies specifically documenting firearm injuries, at district level services in 

South Africa(16).  The majority of studies at district level document the trauma burden within the total 

disease burden(17–20) or document the specifics of the trauma burden on these district 

services(21,22) or prehospital services(23). 

Until such time as an injury surveillance system is established, further research is required to better 

document the burden of injuries, and in communities with high levels of firearm violence, those 

injured by firearms. 
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MOTIVATION 

 

Emergency Centres across South Africa see a disproportionate amount of violent trauma compared to 

many comparable countries.  Many of those injured are not managed in dedicated trauma centres or 

tertiary hospitals, instead presenting to district level services. 

A high proportion of violent trauma involves firearm injuries, with the majority likely presenting to 

district level services, where they are either treated at this level, or referred on to tertiary facilities.   

With no non-fatal surveillance systems in place, the research from health services provides an idea as 

to the burden of disease within a specific geographical area.  This identifies priorities for both the 

health services and the communities that they serve.  With more and specific research, there is 

potential that it can also be used in assessing the effectiveness of public health policy, policing and 

social service interventions in the affected communities.   

The proposed research aims to provide epidemiological and health service data on patients sustaining 

firearm injuries at two district level hospitals in a community with high levels of firearm violence.  

The proposed research will add to the evidence base regarding those sustaining firearm injuries in a 

high prevalence community. 
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AIM 

To describe the burden and outcomes of firearm injuries in all patients presenting to two district level 

emergency centres, between 1 January 2019 and 31 December 2019. 

OBJECTIVES  

• To investigate the burden of firearm injuries at two district health care facilities. 

• To describe the demographics of all patients presenting at these facilities who sustained firearm 

injuries. 

• To collate the process times and outcomes of all patients who sustained firearm injuries. 

• To perform geospatial mapping of EMS pickup location as proxy for assault location and to assess 

the firearm injury density per residential area. 

• To assess the association between the South African Triage Score and 

o the anatomical location of firearm injury;  

o whether patient went to theatre at district level; and  

o mortality of those patients treated at district level. 

 

METHODS 

 

Study design:   

The study will be a descriptive study with secondary analysis. Data will be collected through a 

retrospective chart review. 

 

Study setting:  

Mitchells Plain Hospital emergency centre (MPH) and Heideveld Emergency Centre (HEC) are located 

within the Cape Town metropole, providing health services to communities with high levels of crime 

and violence(9). 
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Mitchells Plain is a township about 32km from the city of Cape Town with an estimated population of 

398 650, 62% are younger than 29 years of age with 48% of households living below the poverty line 

and only 43% of the working age population employed(24).  It is divided into 19 sub-sections and was 

establish during the 1970’s by the apartheid government to provide housing following the forced 

removal of Coloured people under the Group Areas Act of 1962.  Approximately 90% of the population 

is coloured(25).  The reported violent crime rate is 1930/100 000 people (24) and MPH drains the 

Mitchells Plain sub-sections as well as another township known as Philippi, that has a murder rate of 

247 per 100 000 people(9).  

HEC is located in Heideveld (population 17 388) approximately 20km from Cape Town.  The 

Manenberg (population 52 877) and Hanover Park (population 34 625) communities adjacent to 

Heideveld, have deeply entrenched gangs and much of the violent crime is related to inter-gang 

warfare and control of the local drug trade. 

MPH and HEC are district level services offering 24hr emergency centres with MPH having an 

operating theatre and HEC having to refer patients for further operative management.  Firearm 

injured patients can either self-present to these services or be referred in by general practitioners or 

community health centres.  Patients who sustain firearm injuries are managed at both facilities and 

depending on the severity of injury may be referred to Groote Schuur Trauma Unit (C14) for further 

care. 

Between the two emergency centres 74 000 patients are seen per year, with an estimate of 540 

firearm injuries in this time.    

 

Study population and sampling:  

The data of all patients who presented to these emergency centres with a firearm injury over a 12-

month period will be reviewed (1 Jan 2019 – 31 Dec 2019).  

All patients who presented to MPH and HEC during the study period will be eligible for inclusion.  

Incomplete records will be excluded, based on the information that is available (see data analysis 

section).  Down referrals from a tertiary centre will also be excluded.  
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Data collection procedures 

 

Data from the two facilities will be collected by data collectors who will have password controlled 

access to HECTIS (hospital and emergency centre tracking and information system).  Each data 

collector will have their own password protected Microsoft Excel spreadsheet and data from HECTIS 

will be used to populate the spreadsheet.   

Folder numbers will be collected, to provide a link to ECCR (Electronic Continuity of Care Record), ECM 

(Electronic Content Management system) and EMS database E-triage to collect further data as 

tabulated below in table 1.  Outcome data will be accessed from the Clinicom database. 

Demographic data and information pertaining to the burden of firearm injuries will be extracted from 

HECTIS, with ECCR and ECM accessed where insufficient data is available on the HECTIS database.  For 

patients that arrive via EMS, the EMS database will be accessed to retrieve pickup location.  Clinicom 

will be accessed to determine outcome data.  This data will be added to the Microsoft Excel 

spreadsheet.  

 

Table 2: Description of variables to be collected 

Demographics Arrival by Process Data 

Age 
Gender 
Address 
 

EMS 
Self-transport 
Other 
Unknown 
GP referral 
CHC referral 
SAPS 

Day 
Arrival time 
Triage time 
Time seen 
Disposition time 

Injury anatomical 
location 

Disposition Decision 
South African Triage Score 

Head and neck 
Chest 
Abdomen 
Extremities 
Multiple 

Discharge from EC 
Surgical/orthopaedic referral 
Transfer out 
Died 
Absconded 
Signed ‘refusal of hospital 
treatment’ 

Required theatre at district level 

Geographical location of injury 
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Data safety and monitoring 

 

Data collectors will be required to sign a data safety confidentiality agreement and each data 

collector’s spreadsheet will be saved in a password-protected UCT Institutional Account OneDrive® 

folder with access permission restricted so that the spreadsheet will only be accessible to the data 

collector and the primary investigator.  For quality control, a set of each data collectors records will 

be duplicated by another data collector to ensure accuracy of the data collection process.  Should this 

highlight errors, this would be reported on and potentially the data recaptured.    

Once the data collection is complete, the data will then be combined to a single spreadsheet and 

folder numbers removed and stored on a separate password protected file as reference.  Analysis will 

be performed on the complete dataset.  This dataset will be shared via the abovementioned 

OneDrive® folder to the research supervisors and will have no patient identifiable data.  Again access 

will remain restricted. 

A copy of data will be saved to a password protected folder on the hard drive of the primary 

investigators desktop computer.  This device is password protected and any and all files saved will be 

password protected. 

Once the research is complete, all data will be kept in a secure, locked cupboard on a password 

protected hard drive at the UCT Division of Emergency Medicine for 5 years. 

 

Data analysis plan:  

 

As this will be a descriptive study and will not be hypothesis testing, incomplete data will be included 

and described up to the point where it can no longer be analysed. This will be clearly documented and 

described. Demographics will be presented for both missing and incomplete data, so that it can be 

compared to those with complete data. In those cases where the analysis of clinical data provides 

uncertain information, it will be presented as “unsure” and not categorised into a definitive category. 
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Cases will be excluded if patients’ clinical data or information is missing or inaccessible. The number 

of missing cases will be clearly described, as well as much as possible of the relevant descriptive 

details.  This will allow for comparison between cases and missing data. The investigators will make 

every effort to prevent missing data, including scrutinising hard copies of clinical notes if the 

information on the relevant database(s) is incomplete.  A flow chart of cases and missing 

data/incomplete records will be presented. 

The categorical data collected will be described with summary statistics and proportions or 

percentages.  When assessing non-random associations, Fisher’s exact or Chi2 tests will be used, 

depending on the variable characteristics (table 2).  

Street and suburb data will be used to geographically plot the number of events by residential location. 

If sufficient data is available for those that arrive via EMS as to the geographical location of the firearm 

assault, then this will be captured to determine proximity to residential address.  Geographical data 

collected will be presented in a map or graphical format.  The address data will be converted to GPS 

co-ordinates for this purpose and no physical address data (i.e. 4 Winder Road) will be saved.  The 

exact location of events will not be presented.  Location will only be used to determine firearm injury 

density, within the 20 residential sub-sections that comprise the Mitchells Plain area and the suburbs 

that the Heideveld Emergency Centre serves.  The data will also be used to decribe the proximity of 

the geographical firearm injury location to the home address on the clinical record and this will be 

presented as a distance. 

 

Central tendency and spread for normally distributed variables will be described as means and 

standard deviations, while medians and interquartile ranges will be used on non-normally distributed 

data.  95% Confidence intervals (CI) will be provided where applicable and statistical significance will 

be defined as p<0.05. 



Table 3: Data analysis plan 

Objective Outcomes Source Variable type Analysis Strategy 

Objective 1: Burden of firearm injuries 

Total patients attended to Hectis Numerical discreet 
 Descriptive statistics with 
medians/averages and proportions.  
  
  
  

Total trauma and GSW patients seen Hectis Numerical discreet 

Mode of arrival/transport  Hectis Categorical nominal 

Time of day (night vs day) Hectis Dichotomous 

Time of week (weekend vs week day) Hectis Dichotomous 

Objective 2: Patient demographics 
Age Hectis Numerical discreet  Descriptive statistics with 

medians/averages and proportions. 
Gender  Hectis Dichotomous 

Objective 3: Patient outcomes and 
process times 

Anatomical location of GSW Hectis, ECCR, ECM Categorical nominal   

Process times Hectis, ECCR, ECM 
Numerical 
continuous  Descriptive statistics with 

medians/averages and proportions. 
Disposition decision/outcome Hectis, ECCR, ECM Categorical nominal 

Objective 4: Geospatial mapping 

Geographic location of injury Clinicom, ECM, EMS Decimal degree 
(DD) or degrees 
and decimal 
minutes (DMM) 

Geospatial analysis with specific software  
Geographic location of EMS pickup Clinicom, ECM, EMS  

Objective 5: Association between the 
SATS and location of firearm injury;  
the need for theatre/ICU; mortality 

South African Triage Score Hectis Categorical ordinal 
Categorical data will be tested for non-
random associations  with the Fisher’s exact 
test  

Anatomical injury location Hectis, ECCR, ECM Categorical nominal 

Need for theatre, ICU Hectis, ECCR, ECM Dichotomous 

Mortality Clinicom, Hectis Dichotomous 
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ETHICAL CONSIDERATIONS 

 

As the proposed study is collecting existing data from a database, the study design poses little risk to 

the facilities, the clinicians, the community, or the patients and an application for expedited ethics 

approval will be submitted.  The application for approval to the University of Cape Town Human 

Research Ethics Committee (UCT HREC) will also include a request to waive informed consent.  

Provincial, hospital and EMS permission to conduct the study will be applied for as soon as HREC 

approval is granted.   

 

Risk to patients: 

Data will be de-identified as soon as the data collection process has been completed. Folder numbers 

will be collected, to provide a link between the different databases. The folder numbers will be 

removed after the data collection process has been completed and stored on a separate password 

protected file as reference.  

Patients under the age of 18 will be included, as the study design poses low risk to this vulnerable 

group.  This group of patients is included as they are may sustain firearm injury as bystanders or as 

part of gang involvement.  As a vulnerable group they are an important to group to document with 

regard to burden of disease, particularly as there are potential long term effects on both their physical 

and mental health and risk for repeat injury.      

There is no patient contact and no direct effect on patient management.  

With regard to the specifics of the data, the address information and EMS geographical data will only 

be used to geographically plot the number of events by area and will only be presented in a map or 

graphical format.  The address data will be converted to decimal degree or decimal minute format for 

this purpose and no physical address data (i.e. 4 Winder Road) will be saved.  The exact loaction of 

events will not be presented. 
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Risk to clinicians: 

No information will be collected from or with regard to the treating clinicians.  

Must outline benefits of the study otherwise the risks greatly outweigh the benefits! 

 

Benefits 

The proposed research will add to the evidence base with regard to those sustaining firearm injuries 

in a high prevalence community and give an insight into the firearm injury burden.  This is of benefit 

to both the health facilities involved and the broader community. 

Health Facilities:   

By better understanding the injury burden the facilities will be better able to provision services and 

care for the specific needs applicable to their population of patients.  The research will provide a 

reference point at these facilities to which future research and data can be compared.     

Community:  

It is recognised that firearm related deaths have increased in many communities in Cape Town.  As 

there is no non-fatal injury surveillance mechanism and no mandatory reporting to police, it is likely 

that the true burden of firearm related injuries is not well or accurately documented.  The research 

will provide an insight into the non-fatal injuries attributed to firearms and this may assist 

communities in advocating for improved social services and policing interventions. 

Social Services: 

Social service interventions in the affected communities would benefit from the research by better 

understanding the demographic of those affected by or involved in firearm violence.  This is 

particularly relevant in those under the age of 18 where specific interventions may reduce the rate of 

recidivism or further involvement in retaliatory violence.  Geographical data may provide insight into 

the areas where social service interventions would be most appropriate.  

 

The proposed research at these facilities may provide relevant data and analysis thereof that will add 

to the research available to the health facilities, communities and local government to better inform 
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their respective decisions with regard to the significant burden of firearm injuries that these specific 

communities experience.   

 

RESOURCES AND BUDGET 

 

Hardware: desktop computer; printer 

Software: Microsoft Excel; Microsoft Word; SPSS statistica 25 under licence to the University of Cape 

Town. 

Geospatial analysis software: batchgeo (www.batchgeo.com) 

 

Database access: 

Access to Hospital and Emergency Centre Tracking & Information System (HECTIS) to identify cases; 

Access to Electronic Content Management (ECM) system for clinical records; 

Access to Electronic Continuity of Care Record (ECCR) system for clinical records 

;Access to Clinicom for outcome information;  

Access to Metro EMS eTriage database for location data 

 

  

http://www.batchgeo.com/
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Budget: 

Item Description Unit Cost Total Cost 

        

Consumables       

Materials & supplies     R 500 

Printing HREC documents   R 50 

  Data collection sheet   R 250 

  Manuscript   R 200 

  Other   R 250 

        

Research Travel       

Travel to sites 500km total distance @ 130.1c/km (SARS) R 650,50 

        

Personnel       

Data Collectors 60 hours  @ R80/hour R 4 800 

        

Total     R 6750,50 

 

TIMELINE 

 

 Oct 
19 

Nov 
19 

Dec 
19 

Jan 
20  

Feb 
20 

Mar 
20 

Apr 
20 

May 
20 

Jun 
20 

Jul 
20 

Aug 
20 

EMDRC 
Summary 

X           

EMDRC 
Proposal 

 X X         

HREC 
Approval 

   X X       

NHRD 
Approval 

     X      

Data 
Collection 

      X X x   

Data 
Analysis 

        X x  

Final 
write up 

        X X X 

 

 



50 

 

DISSEMINATION OF FINDINGS PLAN 

The research project will be converted into one publishable research paper for submission to a peer 

reviewed journal. 

Feedback on results to the institutions and referral tertiary centre. 

Feedback results to the Western Cape Provincial Violence Prevention Innovation Hub 
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Submission checkJlst 
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review. Please check the relevant section in this Guide for Authors for more details. 

Ensure that the following items are present: 

One author has been designated as the corresponding author with contact details: 
• E-mail address 
• Full postal address 

All necessary fi les have been uploaded: 
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• All figures (include relevant captions) 
• All tables ( including titles, description, footnotes) 
• Ensure al l figure and table citations in the text match the f iles provided 
• Indicate clearly if color should be used for any figures in print 
Graphical Abstracts / Highlights files (where appl icable} 
Supplemental files (where appl icable) 
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• Manuscript has been 'spell checked' and 'grammar checked' 
• All references mentioned in the Reference List are cited in the text, and v ice versa 
• Permission has been obtained for use of copyrighted material from other sources (including the 
Internet) 
• A competing interests statement is provided, even if the authors have no competing interests to 
declare 
• Journal policies detailed in this guide have been reviewed 
• Referee suggestions and contact details provided, based on journal requirements 

For further information, visit our Support Center. 

BEFORE YOU BEGIN 

Ethics in publishin11 
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication . 

Oe,,:laration of Interest 
All authors must disclose any financial and personal relationships with other people or organizations 
that could inappropriately influence (bias) their work. Examples of potential competing interests 
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent 
appl ications/registrations, and grants or other funding . Authors must disclose any interests in two 
places: 1. A summary declaration of interest statement in the t it le page fi le (if double-blind) or the 
manuscript file ( if single-blind} . If there are no interests to declare then please state this: 'Declarations 
of interest : none' . This summary statement will be ultimately published if the article is accepted. 
2. Detai led disclosures as part of a separate Declaration of Interest form, which forms part of the 
journal's official records. It is important for potential interests to be declared in both places and that 
the information matches. More information. 

Submission declaration and lf'fff'irlcation 
Submission of an article implies t hat the work described has not been published previously (except in 
the form of an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent 
publication' for more information), that it is not under consideration for publication elsewhere, that 
its publ ication is approved by all authors and tacitly or explicitly by the responsible authorities where 
the work was carried out, and that, if accepted, it wi ll not be published elsewhere in the same form, in 
English or in any other language, including electronically without the written consent of the copyright­
holder. To verify original ity, your article may be checked by the originality detection service Crossref 
Similarity Check. 
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Preprints 
Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing pol icy. 
Sharing your preprints e.g. on a preprint server wil l not count as prior publication (see 'Mult iple, 
redundant or concurrent publication' for more information). 

(Jse of lndusilf9 liUJflWlfl• 
Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences, 
and promotes equal opportunities. Content should make no assumptions about the beliefs or 
commitments of any reader; contain nothing which might imply that one individual is superior to 
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health 
condit ion; and use inclusive language throughout. Authors should ensure that writing is free from bias, 
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek 
gender neutrality by using plural nouns ("clinicians, patients/cl ients") as default/wherever possible 
to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to 
personal attributes such as age, gender, race, ethnicity, cu lture, sexual orientation, disability or health 
condit ion unless they are relevant and valid. These guidelines are meant as a point of reference to 
help identify appropriate language but are by no means exhaustive or definitive. 

Ch,., n~ to MUtflor5h4,, 
Authors a re expected to consider carefully the list and order of authors before submitting their 
manuscript and provide the definitive list of authors at the t ime of the original submission. Any 
addition, deletion or rearrangement of author names in the authorship list should be made only 
before the manuscript has been accepted and only if approved by the journal Editor. To request such 
a change, the Editor must receive the following from the corresponding author: (a) the reason 
for the change in aut hor list and (b) written confirmation (e-mai l, letter) from all authors that they 
agree with the addition, removal or rearrangement . In the case of addition or removal of authors, 
this includes confirmation from the author being added or removed. 
Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of 
authors after the manuscript has been accepted. While the Editor considers the request, publ ication 
of the manuscript will be suspended. If the manuscript has already been published in an onl ine issue, 
any requests approved by the Editor will resu lt in a corrigendum. 

Clinical trial result5 
In line with the position of t he International Committee of Medical Journal Editors, the journal wi ll not 
consider results posted in the same clinical tria ls registry in which primary registration resides to be 
prior publication if the resu lts posted are presented in the form of a brief structured (less than 500 
words) abstract or table. However, divulging results in other circumstances (e.g., investors' meetings) 
is discouraged and may jeopardise consideration of the manuscript. Authors should fully disclose all 
posting in registries of results of the same or closely related work. 

Reporting clinical trials 
Randomized controlled trials should be presented according to the CONSORT guidelines. At manuscript 
submission, authors must provide the CONSORT checklist accompanied by a flow diagram that 
illustrates the progress of patients through the trial, including recruitment, enrollment, randomization, 
withdrawal and complet ion, and a detailed description of the randomization procedure. The CONSORT 
checkl ist and template flow diagram are available onl ine. 

Registration of clinical trials 
Registration in a public trials reg ist ry is a condition for publication of clinical trials in this journal 
in accordance with International Committee of Medical Journal Editors recommendations. Trials 
must register at or before t he onset of patient enrolment. The clinica l trial registration number 
should be included at the end of the abst ract of the article. A cl inical trial is defined as any 
research study that prospectively assigns human part icipants or groups of humans to one or more 
health-re lated interventions to evaluate the effects of health outcomes. Health-related interventions 
include any intervention used to modify a biomedical or health-related outcome (for example drugs, 
surgical procedures, devices, behavioural treatments, dietary interventions, and process-of-care 
changes). Health outcomes include any biomedica l or health-related measures obtained in patients or 
participants, including pharmacokinetic measures and adverse events. Purely observational studies 
(those in which the assignment of the medica l intervention is not at t he discretion of t he investigator) 
will not require registration. 
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Copyright 
Upon acceptance of an article, authors wil l be asked to complete a 'Journal Publishing Agreement' {see 
more information on this). An e-mail will be sent to the corresponding author confirming receipt of 
the manuscript together with a 'Journal Publishing Agreement' form or a link to the online version 
of this agreement. 

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal 
ci rcu lation within their institut ions. Permission of t he Publisher is required for resa le or distribution 
outside the institution and for al l other derivative works, including compilations and translations. If 
excerpts from other copyrighted works are included, the author{s) must obtain written permission 
from the copyright owners and credit the source{s) in the article. Elsevier has preprinted forms for 
use by authors in these cases. 

For gold open access articles: Upon acceptance of an article, authors wi ll be asked to complete an 
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access 
articles is determined by the author's choice of user license. 

Author rights 
As an author you (or your employer or institution) have certain rights to reuse your work . More 
information. 

Elsevier supports responsible sharing 
Find out how you can share your research published in Elsevier journals. 

Role of the funding ..ource 
You are requested to identify who provided financial support for the conduct of the research and/ or 
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in 
the collection, analysis and interpretat ion of data; in the writing of the report; and in the decision to 
submit the article for publication. If the fund ing source(s) had no such involvement then this should 
be stated. 

Open•c=~ 
Please visit our Open Access page for more information. 

Elsevier Researcher Academy 
Researcher Academy is a free e -learning platform designed to support early and mid-career 
researchers throughout their research journey. The "Learn" environment at Researcher Academy 
offers several interactive modules, webinars, downloadable guides and resources to guide you through 
the process of writing for research and going through peer review. Feel free to use these free resources 
to improve your submission and navigate the publication process with ease. 

Language (usage and editing services) 
Please write your text in good Engl ish (American or British usage is accepted, but not a mixture of 
these). Authors who feel their English language manuscript may require editing to el im inate possible 
grammatical or spell ing errors and to conform to correct scientific English may wish to use the English 
Language Editing service ava ilable from Elsevier's Author Services. 

Submiss ·O"I 
Our online submission system guides you stepwise through the process of entering your article 
details and uploading your f iles. The system converts your article files to a single PDF file used in 
the peer-review process. Editable fil es (e.g ., Word, LaTeX) are required to typeset your article for 
final publication. All correspondence, including notification of the Editor's decision and requests for 
revision, is sent by e-mail. 

Types of Submluions 
1. Full length articles. 
Original, full-length, research papers, which have not been publ ished previously, except in a 
preliminary form, may be submitted as regu lar papers. 

2. Review Articles 
Review articles can be submitted. 

3. Letters to the Editor. 
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Letters to the Editor are encouraged, particularly those that comment on an article previously 
published in the journal . These should be submi t ted via the onl ine submission system. 

4 . Case Reports. 
The Editors recommend submitting case reports to the open access journal, Trauma Case Reports, 
which has the same editorial team as Injury (accepted authors will be charged a fee) . To submit a 
case report to Trauma Case Reports, please go to https://ees.elsevier.com/tcr/ 

PREPARATION 
Double an1Vtymiz<td review 
This journal uses double anonymized review, which means the identities of the authors are concealed 
from the reviewers, and vice versa. More information is available on our website. To facil itate th is, 
please include the following separately: 
Title page (with author details): This should include the t it le, authors' names, affiliations, 
acknowledgements and any Declaration of I nterest statement , and a complete address for the 
corresponding author including an e-mail address. 
Blinded manuscript (no author details) : The main body of the paper (including the references, 
figures, tables and any acknowledgements) should not include any identifying information, such as 
the aut hors' names or affiliations. 

Use of word processing software 
It is important that the file be saved in the native format of the word processor used. The text 
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting 
codes wi ll be removed and replaced on processing the art icle. In particular, do not use the word 
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts, 
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each 
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to al ign columns. 
The electronic text should be prepared in a way very similar to that of conventional manuscr ipts (see 
also the Guide to Publ ishing with Elsevier) . Note that source files of figures, tables and text graphics 
will be required whether or not you embed your figures in the text. See also the section on Electron ic 
artwork. 
To avoid unnecessary errors you are strongly advised to use the 'spell -check' and 'grammar-check' 
funct ions of your word processor. 

Article struct&Jre 
Essential title page information 
• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid 
abbreviations and formulae where possible. 
• Author names and affiliations. Please clearly indicate t he given name(s) and fami ly name(s) 
of each author and check tha t all names are accurately spel led . You can add your name between 
parent heses in your own script behind t he English transl iteration. Present the authors' affil iation 
addresses (where the actual work was done) below the names. I ndicate all affiliations with a lower­
case superscript letter immediately after the author's name and in front of the appropriate address. 
Provide the full posta l address of each affil iation, including t he country name and, if available, the 
e-mail address of each author. 
• Corresponding author. Clearly indica te who wi ll handle correspondence at all stages of refereeing 
and publicat ion, also post-publicat ion. This responsibility includes answering any future queries about 
Methodology and Materials. Ensure that the e-mail address is given and that contact details 
are kept up to date by the corresponding author. 
• Present/permanent address. If an author has moved since the work described in the artlcle was 
done, or was visiting at the t ime, a 'Present address' (or 'Permanent address') may be indicated as 
a footnote to that author's name. The address at which the author actually did the work must be 
ret ained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes. 

Keywords 
Between 1 and 10 keywords must be included with the submission. 

Abstract 
The abstract should start on the second page of the manuscript and be no more than 350 
words in length. It should be easy to read and where appropriate should be struct ured. The st ructure 
may follow the same format as the struct ure of the paper itself. 
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Hif}lllights 
Please provide 3-5 highlights that clearly and succinctly convey the key messages of your paper. 
Each highlight should be no more than 125 characters (without spaces) on a separate page and 
double-spaced. 

Text 
The main text of the manuscript should start on the third page of the PDF submission, and will 
normally be divided into the following sections: Introduction, Materials (or Patients) and Methods, 
Results, Discussion and Conclusions, but other descr iptive headings and subheadings may be used 
if they are felt to be more appropriate. 

Introduction 
The introduction should explain the purpose of t he study or investigation, t he clinical relevance and 
the background provided by previous research, or publications, in this area and, where appropriate, 
a statement of approval by an Ethical Committee. 

'1faterlats ("'" Patients) and '1fethods 
Materials (or Patients) and Methods should give detai ls of inclusion and exclusion criteria for patients 
in clinical trials, research methodology, systems of assessment, or measurement, with appropriate 
references and the statistica l analyses used. Any proprietary equipment or apparatus used should be 
named, along with the manufacturer's name and address. Sufficient detai l should be given to allow 
other investigators to repeat the study. Where relevant, tables or figures may be included to provide 
information more clearly. No data should normally be presented in t his section . 

Unnecessary experimental detail should be avoided, but appropriate references should be cited. 

Results 
The results section should give all the relevant data, presented in a concise and meaningful way, with 
tables or figures to present data more clearly or concisely, where appropriate. In st udies wit h well 
under 100 subjects, percentages are not accepted . 

Discussion 
The discussion should consider the results and possible confounding factors, sources of bias, 
weaknesses in the study and a review of the relevant li terat ure, put t ing the results of the study in 
the context of previous work in this area. 

Conclusion 
Conclusions must be based on t he results presented . 
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other than the authors (e. g., personal communication) can only be published if a signed letter of 
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a readily accessible periodical (e.g., Federation Proceedings: FEBS Abstracts). Such references must 
contain the word {Abstract) after the t itle. 
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This journal encourages you to cite underl ying or relevant datasets in your manuscript by cit ing them 
in your text and including a data reference in your Reference List. Data references should include the 
follow ing elements: author name(s), dataset t it le, data repository, version (where avai lable), year, 
and global persistent identifier. Add [dataset] immediately before the reference so we can properly 
ident ify it as a data reference. This identifier will not appear in your published article. 

Examples of References 
Journal Art icles 

1. Standard Journal Articles (list all authors when six or less; when seven or more, list the first six 
and add et al. Do not repeat page numbers) . 
Frame JD, Frame JE. Modify ing integra as a regenerat ion template in deep t issue planes. J Plast 
Reconstruct Aesthet Surg 2006;59: 460-4. 

Books 

1. Book chapter 
Lister GD. Skin flaps. In Green DP, editor. Operative Hand Surgery. 3rd ed. New York: Churchill 
Livingstone; 1993, p. 1741-1823. 

2. Book 
Book: Mathes SJ, Nahai F. Reconstructive Surgery: principles, anatomy, and technique. New York: 
Churchill Livingstone; 1997. 

Website 

Uebersax J. A practica l guide to local dependence in latent class models. 
http: //ourworld. compuserve .com/homepages/jsuebersax/ condep. htm. 

Dataset 

[dataset) Oguro M, Imahiro S, Saito S, Nakashizuka T. 
oak wilt disease and surrounding forest composit ions, 
http ://dx.doi.org/l0.17632/xwj98nb39r.1. 

Mortality data for Japanese 
Mendeley Data, vl; 2015. 

Authors are strongly encouraged to check the accuracy of each reference against its original source. 

Artwork 
Electronic artwork 
General points 
• Make sure you use uniform lettering and sizing of your original artwork. 
• Embed the used fonts if the application provides that option. 
• Aim to use the follow ing fonts in your il lustrations: Arial, Courier, Times New Roman, Symbol, or 
use fonts t hat look simi lar. 
• Number the i llustrations according to their sequence in the text. 
• Use a logical naming convention for your artwork files. 
• Provide captions to illust rat ions separately. 
• Size the il lustrations close to the desired dimensions of the published version. 
• Submit each illustration as a separate file. 
• Ensure t hat color images are accessible to all, including those with impaired color vision. 

A detailed guide on electronic artwork is avai lable. 
You are urged to visit this site; some excerpts from the detailed information are given here. 
Formats 
If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then 
please supply 'as is' in the native document format. 
Regardless of the application used other than Microsoft Office, when your electronic artwork is 
finalized, please 'Save as' or convert the images to one of t he following formats (note the resolution 
requirements for line drawings, halftones, and line/halftone combinations given below): 
EPS (or PDF): Vector drawings, embed all used fonts. 
TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi. 
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TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi. 
TIFF (or JPEG) : Combinations bitmapped line/ half-tone (color or grayscale), keep to a minimum of 
500 dpi. 
Please do not: 
• Supply files that are opt imized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a 
low number of pixels and limited set of colors; 
• Supply fi les that are too low in resolution; 
• Submit graphics t hat are disproportionately large for the content . 

Color artwork 
Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or 
MS Office files) and with the correct resolution . If, together with your accepted article, you submit 
usable color fi gures then Elsevier will ensure, at no additional charge, that t hese figures will appear 
in color onl ine (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations 
are reproduced in color in the printed version. For color reproduction in print, you will receive 
information regarding the costs from Elsevier after receipt of your accepted article. Please 
indicate your preference for color: in print or onl ine only. Further information on the preparation of 
electronic artwork. 

Illustration services 
Elsevier's Author Services offers Illustration Services to authors preparing to submit a manuscript but 
concerned about the quality of t he images accompanying t heir article. Elsevier's expert illustrators 
can produce scientific, technical and medical-style images, as well as a full range of charts, tables 
and graphs. Image 'polishing' is also available, where our i llustrators take your image(s) and improve 
them to a professional standard. Please visit the website to find out more. 

Tables 
Each Table, with an appropriately brief t itle, should be numbered and printed on a separate page. No 
vertical lines should be used. All tables should be referred to by number in the text. 

Figures 
Figures should be limited to those considered essential. Colour illustrations incur an additional cost to 
the author and should only be used if they illustrate important points not demonstrable in black and 
white. Line drawings should be professionally drawn, with lettering large enough to remain legible 
after reduct ion . A list of figure legends must be supplied on a separate sheet of the manuscript. All 
illustrations should be referred to in the text. 

Preparation of Electronic Illustrations 
When submitting v ia the online system, authors are required to provide electronic versions of their 
illustrations. When an article has been accepted, authors must be prepared to provide all illustrations 
in electronic and camera-ready format. Information relating to t he preferred formats for artwork 
may be found at https://www.elsevier.com/authors and also on the onl ine submission homepage 
https://ees.elsevier.com/j inj/. 

Submitting your artwork in an electronic format helps us to produce your work to t he best possible 
standards, ensuring accuracy, clarity and a high level of detail. 
* Make sure that you use uniform lettering and sizing in the original artwork. 
* Save text in illustrations as "graphics", or enclose the font. 
* Only use the following fonts in your illust rations: Arial, Courier, Helvetica, Times, Symbol. 
* Number the illustrations according to their sequence in the text. 
* Use a logical naming convention for your artwork files, supply ing a separate listing of the fi les. 
* Provide all i llustrations as separate files and as hardcopy printouts on separate sheets. 
* Provide captions to illustrations separately. 
* Produce images near to the desired size of the printed version. 
* ZIP-disk or CDs may be used. 

A detailed guide on electronic artwork is available on our website: 
https: //www.elsevier.com/ a rtworki nstructions 

Supptem "nt statament 
Please note this file is required only for paper submitted to a supplement issue and is specific and 
different for each supplement. All papers submitted to a supplement issue must have a supplement 
statement submitted with t hem. Each supplement has a different statement line which can either be 
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retreived from the Guest Editors of that supplement or by emai ling the journal at injury@elsevier.com. 
Please note that the supplement statement fi le should only have the statement in it (usually one 
sentence) and should not inlude any other information such as author names, affiliations or any 
other declarations. Any other declarations or conflicts of interest should be uploaded as a conflict/ 
declaration of interest. 

Reference links 
Increased discoverabi lity of research and high quality peer review are ensured by online links to 
the sources cited . In order to allow us to create links to abstracting and indexing services, such as 
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please 
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link 
creation. When copying references, please be careful as t hey may already contain errors. Use of the 
DOI is highly encouraged. 

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article. 
An example of a citation using DOI for an article not yet in an issue is : VanDecar J.C., Russo R.M., 
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Anti lles slab beneath 
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884. 
Please note the format of such citations should be in the same style as all other references in the paper. 

Reference style 
Text: Indicate references by number(s) in square brackets in line with the text. The actual authors 
can be refer red to, but the reference number(s) must always be given. 
Example: ' .... . as demonstrated (3,6]. Barnaby and Jones [8] obtained a different result .. .. ' 
List: Number the references (numbers in square brackets) in the list in the order in which they appear 
in the text. 
Examples: 
Reference to a journal publication: 
[ 1] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writ ing a scientific article, J. Sci. Commun . 
163 (2010) 51-59. https :/ /doi.org/10.1016/j .Sc.2010.00372. 
Reference to a journal publication with an article number: 
[2] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, 2018. The art of writing a scientific article. Heliyon. 
19, e00205. https://doi .org/ 10.1016/j. heliyon.2018.e00205. 
Reference to a book: 
[3] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000. 
Reference to a chapter in an edited book: 
[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your art icle, in: B.S. Jones, R.Z. 
Smit h (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281-304. 
Reference to a website: 
[SJ Cancer Research UK, Cancer statistics reports for t he UK. http://www.cancerresearchuk.org/ 
aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003). 
Reference to a dataset : 
[dataset] (6) M. Oguro, S. Imahiro, s. Saito, T. Nakashizuka, Mortali ty data for Japanese oak wilt 
disease and surrounding forest composit ions, Mendeley Data, v l , 2015. https ://doi.org/10.17632/ 
xwj98nb39r. l . 

Supplementary material 
Supplementary material such as applications, images and sound clips, can be publ ished with your 
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel 
or PowerPoint fi les will appear as such online). Please submit your material together with the article 
and supply a concise, descriptive caption for each supplementary fi le. If you wish to make changes to 
supplementary material during any stage of the process, please make sure to provide an updated file. 
Do not annotate any corrections on a previous vers ion. Please switch off the 'Track Changes' option 
in Microsoft Office files as these will appear in the published version . 

Research data 
This journal encourages and enables you to share data that supports your research publ ication 
where appropriate, and enables you to interlink the data with your published articles. Research data 
refers to the results of observations or experimentation that val idate research f indings. To facil itate 
reproducibility and data reuse, th is journal also encourages you to share your software, code, models, 
algorithms, protocols, methods and ot her useful materials related to the project. 
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Below are a number of ways in which you can associate data with your article or make a statement 
about the availabi lity of your data when submitting your manuscript. If you are sharing data in one of 
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to 
the "References" section for more information about data citation. For more information on depositing, 
sharing and using research data and other relevant research materials, visit the research data page. 

Data linking 
If you have made your research data available in a data repository, you can link your article directly to 
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with 
relevant repositories, giving readers access to underlying data that gives them a better understanding 
of the research described . 

There are different ways to link your datasets to your article. When available, you can directly link 
your dataset to your article by providing the relevant information in the submission system. For more 
information, visit the database linking page. 

For supported data repositories a repository banner will automatically appear next to your published 
article on ScienceDirect. 

In addition, you can l ink to relevant data or entities through identifiers within the text of your 
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053; 
PDB: lXFN). 

Mendeley Data 
This journal supports Mendeley Data, enabling you to deposit any research data (including raw and 
processed data, video, code, software, algorithms, protocols, and methods) associated with your 
manuscript in a free-to-use, open access repository. During the submission process, after uploading 
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley 
Data. The datasets will be listed and directly accessible to readers next to your published article onl ine. 

For more information, visit the Mendeley Data for journals page. 

Data statement 
To foster transparency, we encourage you to state the availability of your data in your submission . 
This may be a requirement of your funding body or institution. If your data is unavailable to access 
or unsuitable to post, you wlll have the opport unity to indicate why during the submission process, 
for example by stating t hat the research data is confidential. The statement wi ll appear with your 
published article on ScienceDirect. For more information, visit the Data Statement page. 

AFTER ACCEPTANCE 
Onljne proof <:r>rrection 
To ensure a fast publication process of the article, we kindly ask authors to provide us wit h their proof 
corrections within two days. Corresponding authors will receive an e-mail with a link to our online 
proofing system, allowing annotation and correction of proofs online. The environment is similar to 
MS Word: in addit ion to editing text, you can also comment on f igures/ tables and answer questions 
from the Copy Editor. Web-based proofing provides a faster and less error-prone process by allowing 
you to directly type your corrections, el iminating the potential introduction of errors. 
If preferred, you can st ill choose to annotate and upload your edits on the PDF version. Al l inst ructions 
for proofing will be given in the e-mail we send to authors, including alternative methods to the on line 
version and PDF. 
We will do everything possible to get your article publ ished quickly and accurately. Please use th is 
proof only for checking t he typesetting, editing, completeness and correctness of the text, tables and 
figures. Significant changes to the article as accepted for publication will only be considered at th is 
stage with permission from the Editor. It is important to ensure that all corrections are sent back 
to us in one communication . Please check carefully before replying, as inclusion of any subsequent 
corrections cannot be guaranteed. Proofreading is solely your responsibility. 

Offprin s 
The corresponding author will, at no cost, receive a customized Share Link providing 50 days free 
access to the f inal published version of the article on ScienceDirect. The Share Link can be used for 
sharing t he article via any communication channel, including email and social media. For an ext ra 
charge, paper offprints can be ordered via the offprint order form which is sent once the art icle is 
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accepted for publ ication. Both corresponding and co-authors may order offprints at any t ime via 
Elsevier's Author Services. Corresponding authors who have published their article gold open access 
do not receive a Share link as their f inal published version of the article is available open access on 
ScienceDlrect and can be shared through the article DOI l ink. 

Author Enquiries 
For enquiries relating to t he submission of articles (including electron ic submission where available) 
please v isit th is journal's homepage at https://www.elsevier.com/locate/injury. You can track 
accepted articles at https ://www.elsevier.com/ trackarticle and set up e-mail alerts to inform you of 
when an arti cle's status has changed. Also accessible from here is information on copyright, frequent ly 
asked questions and more. 

Contact details for questions arising after acceptance of an article, especially those re lating to proofs, 
will be provided by t he publisher. 
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