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Introduction: Violence is a leading cause of death worldwide for youth age 15-29. A growing body of
literature has described assault-injured youth in United States emergency centres, identifying risk fac-
tors for re-injury and mortality, and developing targeted interventions. Despite the fact that low- and
middle-income countries are disproportionately affected by violence, little research on assault-injured
youth exists in these settings.

Methods: Survey and chart review of 14 to 24-year-old assault-injured patients and non-assault-injured
controls to 24-hour emergency centres in Khayelitsha, South Africa over 15 weeks. Patient enrollment
occurred 7pm Friday to 7am Monday. Multivariable logistic regression was used to estimate associations
of behavioral and other factors with assault injury.

Results: In total 513 patients were enrolled: 324 assault-injured patients and 189 controls (131 medical,
58 unintentional injuries). Overall 28% were female (n=146) and 72% were male (n=367). The mean age
was 20.5 years.

Assault-injured patients of both genders were more likely than controls to give a 30-day history of
drinking any alcohol (OR 6.3) and binge drinking (OR 6.7). They were also more likely to report any
physical fight (OR 4.4) or any physical fight requiring medical care in the past 6 months (OR 5.08), and
lifetime history of arrest (OR 5.1) or conviction (OR 6.7).

Drugs and/or alcohol were used by victims prior to 78% of the assaults. Significant differences were
not detected between females (76%) and males (79%).

Overall, 47% of assault-injured youth and 15% of controls reported a history of a fight requiring med-

ical treatment in the past 6 months.
Discussion: Violence is a chronic and recurring disease, suggesting opportunities for interventions during
health care contacts. Our population of assault-injured youth demonstrated significant rates of alcohol
use and binge drinking, as well as alcohol use prior to the assault. Future secondary violence prevention
initiatives should consider targeting alcohol use and abuse.
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Introduction

Violence is a leading cause of death worldwide for young men
and women age 15-29 [1]. In 1996, the World Health Organization
(WHO) declared violence “a major and growing public health prob-
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lem across the world,” and endorsed the prevention of violence as
“a public health priority” [2].

In large urban centres in the US, a growing body of literature
has characterized youth trauma as a “chronic, recurrent” disease
with recurrence rates as high as 44% and 5-year mortality rates up
to 20% [3,4]. Many studies have been successful in identifying risk
factors for re-injury and mortality and implementing evidence-
based, targeted intervention programs to address these risk factors
[5,6].
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Research is ongoing to determine ideal location for these inter-
ventions, but many favour an Emergency Centre (EC) based model,
based on the premise that emergency visits after assault injuries
may represent a “teachable moment,” [7] and may be one of the
few contacts this population has with a health care provider prior
to a fatal injury [8].

Unfortunately, in low and middle-income countries, which bear
the vast burden of this epidemic, there is a great paucity of litera-
ture on youth violence. Khayelitsha township outside of Cape Town
has the dubious distinction of recording one of the world’s highest
mortality rates among young men due to violence (451/100,000)
[9], approximately 25 times the global average for this highest-risk
demographic group [10]. Trauma surveillance data from commu-
nity, district, and referral hospitals in the Cape Town area sug-
gests that emergency centres are seeing a high volume of vio-
lently injured young people [11-13]. However, to date there have
been no studies on this specific population, no data on risk fac-
tors for re-injury and mortality, and no targeted intervention
programs.

This study aims to: 1. Describe the population of assault-injured
youth and a control group of non-assault injured peers seen in
the emergency centre of Khayelitsha Hospital and in a 24-hour
community health centre (we will collectively refer to these as
“Khayelitsha emergency health care centres”) and 2. Explore risk
and protective factors for assault injuries that could inform future
targeted interventions.

In this study, we present baseline data of a prospective follow-
up study designed to measure rates of re-injury and death for
assault-injured youth within 1 year of an index EC visit, compared
to their non-assault-injured peers.

Methods

Khayelitsha township is a dense, rapidly expanding urban set-
tlement about 30 km from the Cape Town city center. Popula-
tion estimates range from 500,000 - 1 million people, with half
of the households living in informal dwellings [14]. Many house-
holds lack access to basic services like electricity, running water,
and adequate sanitation [15]. Within the Cape Town Metro district,
Khayelitsha has the highest rates of all-cause mortality - the four
leading causes of death are homicide, HIV/AIDS, tuberculosis and
road traffic injuries - and the lowest median income per family
[9,15].

On weekends and after-hours, when most healthcare facilities
are closed, it is served by just two 24-hour public health facili-
ties. Khayelitsha Hospital (KH) is a 240-bed district-level hospital
with a busy emergency centre. Site B Community Health Centre is
a provincial primary health facility that contains a small trauma
unit due to the high burden of violence in the community.

This cross-sectional study was conducted at these two emer-
gency facilities over 15 weeks between August - November 2016.
All assault-injured youth 14-24 years old presenting for care be-
tween Friday, 7pm and Monday, 7am were eligible for inclusion. A
comparison group of non-assault-injured youth (i.e., seen for med-
ical complaints or unintentional injury) was matched for gender.
Exclusion criteria included sexual assault, child abuse, suicide at-
tempt or primary psychiatric complaint, any patient with altered
mental status due to clinically significant intoxication or head in-
jury. Patients who were altered on arrival could be re-evaluated
by research assistants if their treating physician determined that
they had returned to baseline during their emergency centre
stay.

Youth 14-24 were asked to provide informed consent. We re-
ceived ethics approval for the independent consent of minors age
14-18 per South African Department of Health Ethical Research
Guidelines. We did adhere to South African mandatory reporting

provisions for children <18 years, including physical abuse, neglect,
and sexual abuse/assault.

Research participants completed electronic surveys using a
tablet. Participants with limited literacy had questions read aloud
by the research assistants. Surveys were available in English and
isiXhosa. Research assistants completed an electronic form with
basic demographic, contextual, and medical data based on a paper
chart review.

Questions for the patient surveys were primarily drawn from
the South African National Youth Risk Behaviour Survey (YRBS).
This survey was piloted in 2002 in five provinces (including the
Western Cape), refined for face and construct validity, and subse-
quently administered nationally in 2002, 2008, and 2011 in each
of the 11 official languages [16]. Many survey responses from YRBS
were converted into dichotomous variables for analysis.

Additional questions were drawn from locally validated surveys
when possible, including the Survey on Substance Use, Risk Be-
haviour and Mental Health among Grade 8-10 Learners in West-
ern Cape Provincial Schools [17], and South Africa’s first national
population-based HIV/AIDS behavioural risks, sero-status and me-
dia impact survey (SABSSM) [18]. Special attention was paid to fac-
tors identified in US urban centres that were prevalent in their
populations, and/or predictive of high rates of re-injury or mor-
tality (drug/alcohol use, mental health issues, etc.) [19]. Ques-
tions on assault context were drawn from the The Time Line Fol-
low Back - Aggression Module (TLFB-AM), which has successfully
been used in similar US-based studies [19]. Intent to retaliate was
assessed by asking: “Not all fights are over after someone gets
hurt. Do you think you will hurt someone because of this fight?”
[20].

We used descriptive statistics of baseline demographic and so-
cial characteristics to summarize assault-injured youth and con-
trols (all and by complaint type). Bivariate associations of poten-
tial behavioral risk or protective factors with case-control status
were estimated with odds ratios (ORs) and 95% confidence in-
tervals (Cls). Among the assault-injured, x?2 tests were used to
compare assault and clinical characteristics between males and
females.

Ethics approval was obtained from the IRB and Office of Hu-
man Research Ethics of the University of North Carolina at Chapel
Hill, University of Stellenbosch Health Research Ethics Committee
(HREC), and institutional approval from the Western Cape Provin-
cial Research Health Committee and the Cape Town City Health
Department.

Results

A total of 516 patients were enrolled during the study period.
Three charts had significant missing data and were excluded, leav-
ing 513 for analysis. Although every effort was made to enrol
cases and controls on a 1:1 gender-matched basis, assault-injured
male patients were oversampled due to lack of non-assault-injured
patients presenting for care. Non-assault-injured females were
slightly oversampled. (Fig 1).

Reflecting the demographics of Khayelitsha Township, the vast
majority of patients identified as Black and spoke Xhosa as their
primary language (Table 1). Assault-injured patients were predom-
inantly male (80%), and had a mean age of 20.8. Seventy-five per-
cent of assault-injured patients were triaged “urgent” or above on
the South African Triage Scale [22].

Assault-injured patients were significantly less likely than non-
assault injured patients to be enrolled in any educational insti-
tution (OR 0.5 [95% CI 0.34-0.72]) and be members of a reli-
gious group or church (OR 0.11 [95% CI 0.07-0.17]). Assault-injured
patients were significantly more likely than controls to give a
positive 30-day history of drinking any alcohol (OR 6.20 [95%
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Table 1.
Demographics.
Non-assault-injured: Non-assault-injured:
Assault-injured Non-assault-injured: all medical complaint unintentional injury
(n=324) (n=189) (n=126) (n=63)
Gender
Male, n (%) 259 (80%) 108 (57%) 68 (54%) 40 (63%)
Female, n (%) 65 (20%) 81 (43%) 58 (46%) 23 (37%)
Age (yr)
Mean (SD) 20.8 (2.5) 19.8 (3.2) 20 (3.2) 19.2 (3.0)
Under 18 39 (12%) 58 (31%) 38 (30%) 20 (32%)
18 and Over 285 (88%) 131 (69%) 88 (70%) 43 (68%)
Primary language
Xhosa, n (%) 317 (98%) 176 (93%) 115 (91%) 61 (97%)
English, n (%) 2 (<1%) 8 (4%) 8 (6%) 0
Other, n (%) 5 (2%) 5 (3%) 3 (2%) 2 (3%)
Race
Black, n (%) 317 (98%) 185 (98%) 124 (98%) 61 (97%)
Coloured*, n (%) 2 (<1%) 4 (2%) 2 (2%) 2 (3%)
Indian, n (%) 1(<1%) 0 0 0
Other, n (%) 3(1%) 0 0 0
South African Triage
Scale Category
Red (Emergency) 8 (2%) 4 (2%) 4 (3%) 0 (0%)
Orange (Very 38 (12%) 28 (15%) 21 (17%) 7 (11%)
Urgent)
Yellow (Urgent) 203 (63%) 83 (44%) 50 (40%) 33 (52%)
Green (Routine) 71 (22%) 65 (34%) 48 (38%) 17 (27%)
Not recorded 4 (1%) 9 (5%) 3 (2%) 6 (10%)

* “Cape Coloured” refers to a heterogeneous South African ethnic group with a diverse ancestry. The term "Coloured" is treated as a neutral description in Southern Africa

and is not regarded as derogatory as it is in many Western countries.

Table 2.
Risk & protective factors for assault injury.

Assault (n=324)

Control (n=189)

0Odds ratio (95% CI)

Education

Currently in school (any - university, trade school, etc.)
Household, finances, & Employment

Homeless in the past 30 days

Household does not have enough money for things like food & clothes
Currently employed

Religious affiliation

Member of religious group (any church or denomination)
Sexual orientation

Identifies as LGBT

Mental health

Met criteria for depression in the past 6 months

Attempted suicide in the past 6 months

Tobacco, Alcohol, & Other Drugs

Smoked cigarettes in the past 30 days

Drank any alcohol in the past 30 days

Drank 5 or more drinks within a few hours in the past 30 days
Smoked marijuana ever

Used methamphetamines ever

Carrying a weapon

Carried a gun in the past 30 days

Carried a knife in the past 30 days

Previous fights

Threatened or injured with a weapon in the past 6 months
Threatened or injured someone else with a weapon in the past 6 months
Been in a physical fight in the past 6 months

Injured in a physical fight in the past 6 months requiring medical treatment
Gang involvement

Been a member of a gang in the past 6 months

Approached to join a gang in the past 6 months

Contact with the criminal justice system

Arrested ever

Slept in jail ever

Convicted of any crime ever

95 (29%)

41 (13%)
143 (44%)
103 (32%)

121 (37%)

187 (58%)
253 (78%)
238 (73%)
124 (38%)
45 (14%)

29 (9%)
65 (20%)

158 (49%)
66 (20%)

173 (53%)
152 (47%)

86 (46%)

10 (5%)
67 (35%)
52 (28%)

160 (85%)

39 (21%)
10 (5%)

39 (21%)
28 (15%)

0.5 (0.34-0.72)

2.59 (1.27-5.31)
1.44 (0.99-2.08)
1.23 (0.83-1.82)

0.11 (0.07-0.17)
2.42 (0.89-6.56)

1.11 (0.74-1.65)
0.91 (0.53-1.58)

4.01 (2.70-5.95)
6.20 (4.17-9.21)
6.74 (4.52-10.05)
2.64 (1.72-4.04)
2.02 (1.07-3.78)

3.62 (1.38-9.51)
3.40 (1.82-6.35)

3.66 (2.42-5.54)
4.58 (2.29-9.15)
4.41 (2.91-6.67)
5.08 (3.22-8.02)

2.45 (1.19-5.03)
2.43 (1.39-4.24)

5.10 (2.66-9.10)
5.76 (2.98-11.11)
6.65 (2.81-15.74)

Note. Bold indicates significant results.
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Fig. 1. Study flowchart.

Cl 4.17-9.21]), binge drinking (OR 6.74 [95% CI 4.52-10.05]), and
smoking cigarettes (OR 4.01 [95% CI 2.70-5.95]). They were also
significantly more likely to report any physical fight (OR 4.41
[95% CI 2.91-6.67]) or any physical fight requiring medical care
in the past 6 months (OR 5.08, [95% CI 3.22-8.02]), and lifetime
history of arrest (OR 5.10 [95% CI 2.66-9.10]) or conviction (OR
6.65 [95% CI 2.81-15.74]). These differences were consistent across
genders.

There were no significant differences found between cases and
controls on measures of current employment (OR 1.23 [95% CI
0.83-1.82]), household financial distress - “Not enough money for
things like food and clothes” (OR 1.44 [95% CI 0.99-2.08]), depres-
sion symptoms in the past 6 months (OR 1.11 [95% CI 0.74-1.65]),
or suicide attempt in the past 6 months (OR 0.91 [95% CI 0.53-
1.58]).

Use of questions from a widely used, locally validated sur-
vey allows comparison with larger population data. Fig. 3a shows
rates of several selected characteristics reported by our study co-
hort and participants in the Youth Risk Behavioural Survey 2011
from the Western Cape Province, where Khayelitsha is located [21].
The prevalence of binge-drinking in our assault-injured cohort was
over twice the rate reported by the general population (73% vs
35%). Fig. 3b demonstrates significantly higher rates of substance
abuse prior to assault in our cohort when compared to a similar
cohort from the US [33].

We collected information on assault context and clinical pre-
sentation of assault-injured patients by gender (Table 3). The ma-
jority of injuries overall were caused by stabbing (71%), and in-
volved the use of weapons, most commonly a knife or other
sharp object (69%). Gunshot wounds were rare (just 5% of all
injuries).

One quarter of assault-injured patients anticipate violent retali-
ation as a consequence of their injury. Seventy-nine percent of pa-
tients endorsed alcohol and/or drug use prior to the assault. Sig-

Location of Assault Injuries

Head, Face, Neck: 37% (n = 157)

Upper Extremities: 22% (n = 95)

Chest: 12% (n = 50)

Back: 18% (n = 76)

Abdomen, Pelvis: 1% (n = 4)

Lower Extremities: 7% (n = 28)

"All Over": 3% (n=14)

Location Unknown: <1% (n=2)

Fig. 2. Location of assault injuries.

nificant differences were not detected between women and men
(76% vs. 79%, p=0.59970). Assault-injured females were signifi-
cantly more likely than males to report assaults occurring at home
(25% vs. 11%, p=0.00375), with a “struck by/against” mechanism
(35% vs. 12%, p=0.00001), and without any weapons used (29% vs.
12%, p=0.00080). They were also more likely to list a “current/past
romantic partner” as the assailant (26% vs. <1%, p < 0.0001).

The head/face/neck area was most commonly injured (n=157,
37%), followed by the upper extremities (n=95, 22%) and the
chest/back n=126, 30%) (Fig. 2). Injuries to the abdomen/pelvis
were rare (n=4, 1%).
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Table 3
Gender differences in assault mechanism & context.
Assault-injured males (n=259)  Assault-injured females (n=65)  P-value

Assailant
Current or past romantic partner (Intimate partner violence) 1 (<1%) 17 (26%) <0.0001
Acquaintance 46 (18%) 3 (5%) 0.00995
Friend 41 (16%) 9 (14%) 0.69146
Family member 14 ( 2 (3%) 0.49189
Gang member 34 ( 3 (5%) 0.07071
Stranger 77 ( 14 (22%) 0.20209
I don’t know/Other 46 ( 17 (26%) 0.14757
Mechanism
Struck by/against 30 (12%) 23 (35%) 0.00001
Cut/pierce 190 (73%) 40 (62%) 0.08239
Cut/pierce AND Struck by/against 5 (2%) 0 (0%) 0.25146
Gunshot wound 15 (6%) 0 (0%) 0.04400
Unknown 9 (3%) 2 (3%) 1.00
Weapon used*
No weapons used 30 (12%) 19 (29%) 0.00080
Firearm 15 (5%) 0 (0%) 0.00100
Knife or other sharp object (panga, broken glass, etc.) 188 (73%) 37 (57%) 0.01262
Blunt object (brick, stick) or whip (belt, sjambok) 53 (20%) 8 (12%) 0.13787
Other/Unknown 21 (8%) 5 (8%) 1.00
Location of assault
Home 28 (11%) 16 (25%) 0.00375
Street 175 (68%) 28 (43%) 0.00023
School 3 (1%) 0 (0%) 0.41899
Shop 5(2%) 1(2%) 01.00
Bar 24 (9%) 10 (15%) 0.15427
Other/No response 24 (9%) 10 (15%) 0.15427

Discussion
Key results

This study described the population of assault-injured youth in
the 24-hour emergency centres of Khayelitsha township, including
demographics and other baseline characteristics, risk and protec-
tive factors associated with assault injury, and clinical and contex-
tual features of the assault injuries. Alcohol use, binge drinking,
history of assault injury, and criminal history may be markers for
assault injury. Nearly half (47%) of assault-injured youth had re-
ceived medical care for an assault injury in the 6 months prior
to the study, suggesting opportunities for targeted interventions in
health care settings.

Limitations

All survey data were self-reported, thus we are unable to deter-
mine the extent of under- or over-reporting. However, numerous
studies on the methodology of the YRBS in other settings demon-
strate that the data are of acceptable quality [23]. We attempted
to reduce social desirability response bias by asking participants to
complete the survey privately and anonymously on a tablet.

It is possible that there existed bias in convenience sampling.
Preliminary triage register reviews suggested that the majority of
assault-injured patients present on weekends/overnights and so we
opted to focus data collection on these high-volume times. How-
ever, this method resulted in exclusion of both assault-injured and
non-assault-injured youth who presented to the emergency cen-
tres during weekdays, and likely significantly underestimates the
amount of school-based violence. We had hoped to enrol assault-
injured patients and non-assault-injured patients on a 1-1 basis.
However, the overwhelming majority of male patients age 14-
24 presenting during our recruitment times were assault-injured.
Assault-injured males outnumbered non-assault-injured males pre-
senting for care over 2:1 (259 assaults, 108 controls). These data
may have been affected by our recruitment window, however, it

remains a sobering measure of the high rates of interpersonal vi-
olence amongst young men in Khayelitsha. We did not experience
the same difficulty with female participants - in fact female con-
trols were oversampled slightly (65 assaults, 81 controls).

More severely injured patients - those with altered mental sta-
tus or clinically unstable - were excluded from the study, how-
ever this represented only 4.3% (27/621) of patients screened. Our
refusal rate was low at 5.2% (32/621), so nonparticipation bias is
likely negligible.

Generalisability

Our study was conducted in a uniquely high-risk community
(Khayelitsha township) [9]. Some of our findings parallel trends
seen in other communities in the US, such as high prevalence
of alcohol use and high rates of recurrent violence [24]. A meta-
analysis of studies of youth violence in LMICs ranks as some of the
strongest correlates of youth violence many of the factors identi-
fied in our study: male sex, smoking, drinking alcohol, using il-
licit drugs, criminal victimization, conduct problems (in our cohort:
contact with the criminal justice system), deviant/delinquent peers
(in our cohort: gang involvement). This supports the generalisabil-
ity of our results to other LMIC settings [34].

Interpretation

Alcohol use/binge drinking

High rates of alcohol use, specifically binge drinking (defined
as 5 or more drinks in one sitting), were reported by our co-
hort. Of all patients who reported any alcohol use in the past
30 days (n=322), a startling 91% of those report binge drink-
ing (n=293). These rates were consistently high when calculated
separately for males (92%), females (88%), assault-injured patients
(94%), and control patients (80%).

The WHO reports a clear relationship between alcohol con-
sumption and injury risk in low-middle income countries. In a
multicountry survey of emergency centre patients, South Africa
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Alcohol Use in Our Cohort vs. General Youth Population

2225
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Alcohol use in past
30 days

Binge drinking in
past 30 days
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. m SA
79% USA

Alcohol or Drugs
21%

Alcohol Only
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Fig. 3. (a) Risk behaviors in our cohort vs general youth population, Western Cape SA [21] (b) Risk behaviors in our cohort vs US-based assault-injured youth [33].

had the highest proportion of participants who reported consum-
ing alcohol before their injury (45%), and “a strong association was
seen between heavy drinking patterns and injury” [25].

Brief emergency centre interventions for alcohol misuse show
mixed but promising results. A recent systematic review of 34
studies concluded that individuals who received a brief interven-
tion were significantly less likely to have an alcohol-related injury
at 6 or 12 months post-intervention than individuals who did not
receive the intervention [26]. A recent study in Cape Town Emer-
gency Centres (including those involved in our study) found that
screening and brief intervention for substance use are feasible to
implement in this setting and reduced risk for substance-related
problems and depression at 3-month follow-up [27]. Whether
this would translate into decreased recurrence of alcohol-related
assault-injuries is not clear but warrants further investigation.

Gender-based fight characteristics: the role of IPV & sexual violence
We noted significant differences between assault characteris-

tics for male and female assault-injured youth. Females were more

likely to be injured at home, and by a current or previous roman-

tic partner. Intimate partner violence (IPV) is widespread in South
Africa, which has one of the highest rates of intimate femicide in
the world (8.8/100,000 women) [28]. This problem is not limited
to adults - surveys of Western Cape school learners in grades 8-
11 show that 10.3% of females have been physically hurt by their
boyfriends within the past six months [21]. More research is re-
quired, but this data suggests that assault-injured females may
benefit from interventions targeted at intimate partner violence
(IPV). Use of alcohol and/or drugs prior to assault was consis-
tently high across genders (76% in females vs 79% in males), sug-
gesting that substance use interventions may be helpful in both
groups.

Our study was not designed to evaluate sexual violence - in
Khayelitsha, sexual assaults are seen at dedicated clinical sites sep-
arate from the emergency centres. Globally, 30-56% of women who
have experienced any violence by an intimate partner reported
both physical and sexual violence, suggesting that our assault-
injured population is likely at risk for both [29]. Targeted question-
ing during future research will be helpful in developing appropri-
ate risk reduction interventions.
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Future interventions

Many US violence intervention programs are inpatient-based,
that is, reliant on case managers interacting with patients while
they are hospitalized in a trauma unit (6). However, this approach
may not be appropriate in all settings. Although we did not record
the disposition of patients in our study, prior research at our clin-
ical sites documents high discharge rates - in Cape Town com-
munity health centres overall, 91.5% of all patients are discharged
home, with 6.9% alone referred to a higher level of care [13]. EC-
based interventions are critical for capitalizing on the “teachable
moment,” particularly to prevent reinjury related to revenge or re-
taliation [30].

Several US-based studies [31,32] show that adolescents seeking
emergency centre care for any reason have elevated rates of risk
behaviors when compared to their peers, suggesting that EC-based
violence prevention initiatives should consider offering screening
and interventions all youth.

The Youth Risk Behavioral Survey is administered nationally to
grades 8, 9, 10 and 11 learners in the nine provinces, and provides
rates of risk behaviors in the general population. Compared to all
youth in the Western Cape Province where Khayelitsha is located,
our assault-injured population had higher rates of many risk be-
haviors - over twice the youth population rate of binge drinking,
for example. However, our control population actually had lower
rates of risk behavior than the general youth population (Fig. 3).
Our ongoing follow-up study will evaluate EC recidivism for violent
injury and death in the assault-injured and non-assault-injured
groups, providing more clarity on how to identify high risk indi-
viduals and develop targeted violence prevention initiatives.
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