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ABSTRACT

Background The contribution of interpersonal violence
(IPV) to trauma burden varies greatly by region. The high
rates of IPV in sub-Saharan Africa are thought to relate
in part to the high rates of collective violence. Malawi,

a country with no history of internal collective violence,
provides an excellent setting to evaluate whether
collective violence drives the high rates of IPV in this
region.

Methods This is a retrospective review of a prospective
trauma registry from 2009 through 2016 at Kamuzu
Central Hospital in Lilongwe, Malawi. Adult (>16 years)
victims of IPV were compared with non-intentional
trauma victims. Log binomial regression determined
factors associated with increased risk of mortality for
victims of IPV.

Results Of 72488 trauma patients, 25008 (34.5%)
suffered IPV. Victims of IPV were more often male
(80.2% vs. 74.8%; p<0.001), younger (median age: 28
years (IQR: 23—34) vs. 30 years (IQR: 24-39); p<0.001),
and were more often admitted at night (47.4% vs.
31.9%; p<0.001). Of the IPV victims, 16.5% admitted
alcohol use, compared with only 4.4% in other trauma
victims (p<0.001). In regression modeling, compared
with extremity injuries, head injuries (3.14, 2.24-4.39;
p<0.001) and torso injuries (4.32, 2.98-6.27; p<0.001)
had increased risk of mortality. Compared with other

or unknown mechanisms, penetrating injuries also had
increased risk of mortality (1.46, 95% Cl 1.17 to 1.81,
p=0.001). Alcohol use was associated with a lower risk
of mortality (0.54, 95% Cl 0.39 to 0.75; p<0.001).
Discussion Even in a sub-Saharan country that never
experienced internal collective violence, IPV injury rates
are high. Public health efforts to measure and address
alcohol use, and studies to determine the role of “mob
justice,” poverty, and intimate partner violence in IPY, in
Malawi are needed.

Level of evidence Level lll.

INTRODUCTION

Injuries are the leading cause of mortality and
disability-adjusted life years lost globally, with 4.8
million deaths and 211 000 years of life lost annu-
ally. The majority of this burden is shouldered by
low-income and middle-income countries (LMICs).!
Although a substantial part of the global burden of
trauma is attributable to road traffic injuries and
falls, the 2013 global burden of disease study esti-
mated that interpersonal violence accounted for
8.49% of all injury-related deaths.!

Interpersonal violence is “the intentional use of
physical force or power, threatened or actual, against
a person or group that results in or has a high like-
lihood of resulting in injury, death, psychological

harm, maldevelopment, or deprivation.”? Interper-
sonal violence is divided into family and intimate
partner violence and community violence. The
former category includes child maltreatment, inti-
mate partner violence, and elder abuse, whereas
the latter is broken down into assault by strangers,
violence related to property crimes, and violence in
workplaces and other institutions.?

There is a geographic and regional variation in
the incidence and prevalence of injuries from inter-
personal violence. WHO data indicate that the rate
of interpersonal violence is high in sub-Saharan
Africa. This is due in part to the high prevalence
of armed conflict in this region.> People who live
in regions with high rates of conflict face increased
risk of injury from interpersonal violence, including
non-conflict-related interpersonal violence.**

Unlike other countries in sub-Saharan Africa,
Malawi, since its independence from the British
colonial rule in 1964, has not experienced internal
armed conflict or civil war. Thus, it is an ideal
country in sub-Saharan Africa to evaluate whether
interpersonal violence is a large part of the overall
trauma burden in the region due to a current or
historical legacy of armed conflict or whether other
factors are driving this interpersonal violence.
The aim of this study was to determine the impact
of interpersonal violence on the overall trauma
burden at the tertiary referral hospital in the capital
city, Lilongwe. We hypothesized that the rates of
interpersonal violence in Malawi are similarly high
when compared with other countries in the region
and that victims of interpersonal violence differed
from other trauma victims.

METHODS

We performed a retrospective review of the
prospectively collected trauma registry at Kamuzu
Central Hospital (KCH) in Lilongwe, Malawi, from
January 2009 through December 2016. All patients
who present to the emergency department with
traumatic injuries are recorded. KCH is a 1000-
bed hospital and a referral center for the central
region of the country, with a population of approx-
imately six million persons. Additionally, there is a
31-bed burn unit and a 4-bed 24-hour emergency
department. There is no prehospital care system in
Malawi and minimal basic life support measures are
available prior to arrival at the hospital.

Injuries were classified as interpersonal violence
if the mechanism of injury was assault and/or the
injury was documented as intentional. Self-inflicted
injuries were not considered interpersonal violence.
All pediatric patients (<16 years of age) were
excluded from this analysis.

BM)
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The mean, SD, and the shape of the distribution were calcu-
lated for each continuous variable, and frequencies were tabu-
lated for categorical variables. We compared demographic and
clinical variables between patients presenting following inter-
personal violence and non-intentional injury. For categorical
variables, we performed a Pearson’s x? test, whereas for contin-
uous variables a Student’s two-sample t-test compared normally
distributed variables, and Kruskal-Wallis tested differences in
parametric variables. A p value of <0.05 was considered statis-
tically significant.

The relative risk of mortality for victims of interpersonal
violence compared with non-intentional trauma victims was
evaluated with a Poisson regression. The risk of interpersonal
violence on mortality was adjusted for injury severity using
the Malawi Trauma Score (MTS),” number of injuries, and
night-time admission in the regression model. Factors poten-
tially associated with mortality after interpersonal violence
were evaluated with univariable log binomial regression of
mortality, including sex, age, number of injuries, location of
the most severe injury, mechanism of interpersonal violence
(blunt vs. penetrating), and reported alcohol use. Factors
with a p value <0.1 were included in the multivariable log

binomial to identify factors associated with increased risk of
mortality for victims of interpersonal violence. Data analysis
was performed using STATA V.15 (StataCorp, College Park,
TX).

RESULTS

During the study period, 72 438 adult patients presented after
a trauma and were included in the trauma registry at KCH. Of
these, 25 008 (34.5%) were victims of interpersonal violence
(table 1). The majority of intentional injuries were classified
primarily as assaults (97.7%). A small number of interpersonal
violence cases were from intentional motor vehicle collisions
(126, 0.5%), falls (69, 0.3%), burns (42, 0.2%), and other
mechanisms (14, 0.2%) (table 2). Of the 251 gunshot wounds
in the registry, 174 (69.3%) were the result of interpersonal
violence, and 124 of the bites (6%) were from interpersonal
violence.

The characteristics of patients between the interpersonal
violence and non-intentional injury cohort differed (table 1).
Victims of interpersonal violence were younger, with a median
age of 28 years (IQR: 23-34 vs. 30 years, IQR: 24-39;

Table 1 Characteristics of patients with intentional and unintentional injuries
Injuries from interpersonal
Patients Unintentional injuries violence P value

Patients, n (%) 72 438 46 689 (64.5) 25008 (34.5)
Age in years, median (IQR) 29 (24-37) 30 (24-39) 28 (23-34) 0.0001
Female sex, n (%) 16 744 (23.4) 11785 (25.3) 4959 (19.8) <0.001
Transferred, n (%) 10578 (14.8) 8050 (17.3) 2528 (10.1) <0.001
Hours to presentation, n (%)* <0.001

0-4 25139 (59.5) 16 800 (61.4) 8339 (56.1)

5-24 11527 (27.3) 6433 (23.5) 5094 (34.3)

25-48 2558 (6) 1756 (6.4) 802 (5.4)

49-96 1318 (3.1) 1012 3.7) 306 (2.1)

>96 1715 (4.1) 1385 (5.1) 330(2.2)
Night-time admission (18:00-06:00), n (%) 26721 (37.3) 14883 (31.9) 11 838 (47.4) <0.001
Alcohol use, n (%)t 6151 (8.6) 2039 (4.4) 4112 (16.5) <0.001
Year of admission, n (%) <0.001

2009 5807 (8.1) 3620 (7.8) 2187 (8.8)

2010 7545 (10.5) 4845 (10.4) 2700 (10.8)

2011 9398 (13.1) 6201 (13.3) 3197 (12.8)

2012 9935 (13.9) 6530 (14) 3405 (13.6)

2013 10407 (14.5) 6715 (14.4) 3692 (14.8)

2014 10197 (14.2) 6668 (14.3) 3529 (14.1)

2015 9511 (13.3) 6308 (13.5) 3203 (12.8)

2016 8906 (12.4) 5811 (12.4) 3095 (12.4)
Occupation, n (%) <0.001

Farmer 5860 (8.4) 4411 (9.7) 1449 (5.9)

Other employment 54 755 (78.4) 35757 (78.8) 18 998 (77.6)

Unemployed 9208 (13.2) 5184 (11.4) 4024 (16.4)
Season of injury, n (%) <0.001

Rainy (December—February) 17 339 (24.2) 10 978 (23.5) 6361 (25.4)

Lush, green (March-May) 17 991 (25.1) 11 846 (25.4) 6145 (24.6)

Cold, dry (June-August) 18427 (25.7) 12 452 (26.7) 5975 (23.9)

Hot, dry (September—November) 17 949 (25) 11422 (24.5) 6527 (26.1)
Injury severity—Malawi Trauma Score, median (IQR) 8(6-11) 8 (6-10) 10 (8-12) 0.0001
*Available for 42 257 patients (59.1%).
tNot documented in 307 people (0.4%).
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Table 2 Mechanism and injuries for victims of interpersonal violence

Patients n (%)

Blunt injuries 8096 (32.4)

Body
Hands 2722 (34.2)
Feet 171 (2.1)

Stone or brick 1455 (18)
Tool 404 (5)
Stick 907 (11.2)
Metal object 1735 (21.4)
Other 652 (8.1)

Penetrating 6131 (24.5)
Knife or sharp object 5812 (94.8)
Gun 195 (0.8)
Other 124 (2)

Other* 10781 (43.1)
Motor vehicle collision 126 (1.2)
Bite 124(1.2)
Fall 71(0.7)
Occupational/machine injury 3(<0.01)
Burn 41(0.2)
Collapsed structure 21 (<0.01)
Unknown 10 395 (96.4)

*For patients without clear documentation of blunt or penetrating assault weapon.
Percentage out of 10 781 patients.

p<0.001). There was a male preponderance in the entire
trauma cohort (76.6%); however, women were less frequently
victims of interpersonal violence (4959, 19.8%) (p<0.001).
Victims of interpersonal violence were more frequently
admitted directly from the scene (22 460, 89.9%) than the
non-intentional injury cohort (38 603, 82.7%) (p<0.001).
Time from injury to presentation was available for 42 257
(59%) patients. Fewer victims of interpersonal violence
presented within 4 hours of injury (8339, 56.1% vs. 16 800,
61.4%; p<0.001). Victims of interpersonal violence were
more likely to be unemployed (16.4%, n=4027 vs. 11.4%,
n=5189; p<0.001). Alcohol use was also reported more often
in victims of interpersonal violence (16.5%, 4114 vs. 4.4%,
2039). The MTS” was used to estimate injury severity and
could be calculated for 41 457 (57.6%) patients; interpersonal
violence patients had higher injury severity, with a median
MTS of 10 (IQR 8-12 vs. 8, IQR: 6-10; p<0.001), compared
with the non-intentional injury cohort.

The timing of interpersonal violence differed from general
traumas. More interpersonal violence victims were admitted
at night (18:00-06:00) (47.4%, 11 838 vs. 31.9%, 14 889;
p<0.001) and on weekends (38.7%, n=9686 vs. 30.1%, n=14
068; p<0.001). There were slightly more incidents of interper-
sonal violence in the hot, dry season (September-December),
compared with other seasons, whereas the cold, dry season
(June—August) was the most common season for non-intentional
injuries (table 1).

For 10 395 (41.5%) patients the mechanism of assault (blunt
vs. penetrating) and/or weapon used was not recorded (table 2).
In 14 613 (58.4%) patients for whom assault weapon was
documented, gun violence was uncommon in this population,
comprising only 3.2% (n=195) of penetrating injuries and less
than 1% of all interpersonal violence. Blunt assaults with hands/

feet caused 34.2% of injuries, whereas some type of object was
used in the remaining documented cases.

Victims of interpersonal violence had a lower mortality rate
(404, 1.62% vs. 1016, 2.39%; p<0.001) than non-intentional
trauma victims, including lower prehospital mortality (1.02% vs.
1.21%j; p=0.02). Compared with blunt interpersonal violence
victims, the interpersonal violence patients with penetrating
wounds had higher mortality (2.5% vs. 1%; p<0.001) and were
more frequently brought in dead (1.6% vs. 0.5%; p<0.001)
(table 3). Overall fewer interpersonal violence victims were
admitted to the hospital than non-intentional injury patients
(14%, n=3487 vs. 18.5%, n=8621; p<0.001). Of the victims of
interpersonal violence, patients with penetrating wounds were
more likely to be admitted (209% vs. 10.6%; p<0.001). Intensive
care unit admission was similar between penetrating and blunt
assaults (1.6% vs. 1.5%; p=0.8).

Log binomial regression analysis of factors associated with
mortality demonstrated decreased risk of mortality for women
(Relative Risk (RR) 0.25, 95% CI 0.17 to 0.38, p<0.001),
those who admitted alcohol use (RR 0.54, 95% CI 0.39 to
0.75,p<0.001), and blunt mechanism of injury, compared with
other/unknown mechanisms (RR 0.57, 95% CI 0.44 to 0.74,
p<0.001). Increased risk of mortality was seen with older age
(RR 1.03, 95% CI 1.02 to 1.03, p<0.001), primary head inju-
ries (RR 3.14, 95% CI 2.25 t0 4.39, p<0.001) or torso injuries
(RR 4.33,95% CI 2.99 to 6.28, p<0.001), compared with the
extremity, and the number of injuries (2 injuries: 1.27, 95% CI
1.02 to 1.58, p=0.031; 3 or more injuries: 2.01, 95% CI 1.54
to 2.62, p<0.001). Compared with unknown mechanisms,
penetrating traumas had increased risk of mortality (RR 1.46,
95% CI 1.17 to 1.81, p=0.001) (table 4).

The risk of mortality from interpersonal violence compared
with non-intentional traumas was lower (0.48, 95% CI 0.35
to 0.66, p<0.001) when adjusted for night admission, injury
severity using MTS, number of injuries, and alcohol use
(table 5).

DISCUSSION

Interpersonal violence is a significant cause of morbidity and
mortality for many populations globally.? We evaluated the role
of interpersonal violence on overall trauma burden and trauma
mortality in a sub-Saharan African country in peacetime. Using
a large hospital-based trauma surveillance database, interper-
sonal violence accounted for 35% of the traumas evaluated in
the cohort. There was a strong association between interper-
sonal violence and alcohol use. Mechanism and anatomic loca-
tion of injury in interpersonal violence were associated with
mortality. Patients with penetrating injuries and those with head
injury following interpersonal violence had an increased risk of
mortality.

Interpersonal violence rates are high in sub-Saharan Africa.’
Violent conflict is the third leading cause of mortality world-
wide.® Sub-Saharan Africa has the highest number of active
armed conflicts, more than any other region globally.® There is
a strong association between active and historical armed conflict
and an increased incidence of interpersonal violence in a society.
El Salvador, Guatemala, Liberia, and South Africa are just a few
examples of countries where homicide rates remained high or
increased in the postwar period.” Many assume it is this armed
conflict, or the aggressive cultures that conflict creates, that drives
the high rates of interpersonal violence.** Malawi, however, is a
country that has never seen internal armed conflict since its inde-
pendence. Despite this, over one-third of all traumas with severe
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Table 3 Clinical and management characteristics by assault mechanism for victims of interpersonal violence*

Blunt Penetrating
All patients (n=8068) (n=6095) P value

Body region of worst injury, n (%) <0.001

Head 7996 (56.5) 4631 (57.4) 3365 (55.2)

Torso 2286 (16.1) 1384 (17.1) 902 (14.8)

Extremities 3881 (27.4) 2053 (25.5) 1828 (30)
Number of body injuries, n (%) <0.001

1 injury 7827 (55.2) 4257 (52.7) 3570 (58.4)

2 injuries 4765 (33.6) 2916 (36.1) 1849 (30.3)

3 or more injuries 1595 (11.2) 904 (11.2) 691 (11.3)
Shock*, n (%) 5628 (51) 3370 (51.5) 2258 (50.3) 0.218
Initial AVPU score’

4—alert 13038 (91.9) 7706 (95.3) 5332 (87.4) <0.001

3—responds to voice 959 (6.8) 310 (3.8) 649 (10.6)

2—responds to pain 32(0.2) 18(0.2) 14(0.2)

1—unresponsive 163 (1.1) 57(0.7) 106 (1.8)
Admitted, n (%) 2084 (14.7) 858 (10.6) 1226 (20.1) <0.001
Highest ward of care, n (%)

Ward 1000 (95.9) 396 (96.4) 604 (95.6) 0.796

High dependancy unit (HDU) 27 (2.6) 9(2.2) 18(2.8)

Intensive care unit 16 (1.5) 6 (1.4) 10 (1.6)
Any procedure, n (%) 1874 (13.2) 802 (9.9) 1072 (17.5) <0.001
Outcome

Brought in dead 138(1.0) 40 (0.5) 98 (1.6) <0.001

Died in hospital 91 (0.6) 40 (0.5) 51(0.9)

Survived 13 854 (98.4) 7976 (99) 5878 (98.3)

**Shock index (initial heart rate/initial systolic blood pressure) >0.7.
TAVPU score classifies mental status as Alert, responsive to Voice, responsive to Pain, or Unresponsive

enough injuries to present to a tertiary hospital are the result of elevated rates of interpersonal violence. The rates in countries
interpersonal violence. Studies in other African countries, most like Ethiopia, Tanzania, and Uganda, while high at 22.2% to
with some ongoing interethnic conflict, similarly demonstrate 289%,'12 were lower than the rate in this study. Furthermore,

Table 4  Univariable and multivariable log binomial regression of factors associated with mortality in victims of interpersonal violence

Univariable analysis Multivariable analysis
Patients, n (%) Relative Risk ~ 95% ClI P value Relative Risk 95% CI P value

Sex

Male 20036 (80.2) Reference

Female 4959 (19.8) 0.25 0.17 t0 0.38 <0.001 0.29 0.19 t0 0.43 <0.001
Age (years) 1.03 1.02t0 1.04 <0.001 1.03 1.02t0 1.03 <0.001
Injury location

Extremities 34909 (48.7) Reference Reference

Head 25181 (35.1) 3.07 2.20to 4.27 <0.001 3.14 2.25t04.39 <0.001

Torso 11587 (16.2) 3.91 2.71 t0 5.66 <0.001 4.33 2.9910 6.28 <0.001
Number of injuries

1 13 682 (55) Reference Reference

2 8478 (34.1) 1.29 1.04 0 1.61 0.02 1.27 1.02 to 1.58 0.032

3 or more 2726 (11) 2.14 1.64t02.79 <0.001 2.01 1.54 10 2.62 <0.001
Mechanism of injury

Other/unknown 10 781 (43.1) Reference Reference

Blunt 8.096 (32.4)  0.58 0.45 t0 0.76 <0.001 0.57 0.44 10 0.74 <0.001

Penetrating 6131 (24.5) 1.46 1.17t0 1.81 0.001 1.46 1.17t0 1.81 0.001
Alcohol used 4112 (16.5) 0.59 0.43 10 0.82 0.001 0.54 0.39t00.75 <0.001
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Table 5 Association of interpersonal violence with mortality, adjusted log binomial regression modeling

Univariable analysis

Multivariable analysis

Patients, n (%) Relative Risk 95% CI P value Relative Risk 95% CI P value

Interpersonal violence 25008 (34.5) 0.54 0.43 t0 0.69 <0.001 0.48 0.35 t0 0.67 <0.001
Night admission 1.07 0.89t01.28 0.477 0.96 0.75t0 1.24 0.773
Number of injuries

1 44603 (61.9) Reference Reference

2 29 484 (28.5) 1.31 1.05t0 1.63 0.017 1.03 0.77 t0 1.38 0.84

3 or more 6881 (9.6) 2.34 1.87t02.93 <0.001 1.32 0.951t01.83 0.1
Malawi Trauma Score* 1.17 1.14t01.19 <0.001 1.17 1.15t0 1.2 <0.001
Alcohol used 6188 (8.5) 0.9 0.65t0 1.26 0.542 0.68 0.42to 1.1 0.114

*Available for 41 457 patients (57.6%).

the rate of trauma-related mortality attributable to interpersonal
violence is much higher in many sub-Saharan African countries,
reported at 13% to 70%,'>'* in contrast to high-income coun-
tries like Norway and the UK, where rates range from 1.7% to
3.6%.151¢

Men are more commonly the victims of violence worldwide,
with the average rate of fatal violence against men compared
with women of 3.2:1, but as high as 5.7:1 in some sub-Saharan
African countries.!® ' V7 This was true in our population in
Malawi. However, as interpersonal violence was self-reported
or caregiver-reported, we suspect that the rate of interpersonal
violence including domestic violence and sexual assault may
have been higher for women and under-reported. Sexual assault
or rape was reported as the mechanism in less than 1% of all
episodes of interpersonal violence, which suggests significant
under-reporting as rates of intimate partner violence in Malawi
have been estimated at 11% to 13%"® and up to 70% in some
LMICs.'® ¥ Future efforts to understand the specific role of
gender in interpersonal violence in Malawi must seek additional
forums to identify victims and specific risk factors, as many
people may be reluctant to admit to interpersonal violence on
arrival in the emergency department, especially when the poten-
tial perpetrator of the violence is present. Specific screening
programs to identify victims of sexual assault and intimate
partner violence are needed both to accurately characterize the
impact of these on the trauma burden and to develop programs
to support victims and prevent this type of violence.

Alcohol use was significantly higher in victims of interper-
sonal violence than non-intentional traumas. As this was also
self-reported, alcohol use is likely even higher. Alcohol use is a
known risk factor for interpersonal violence.!*?” Alcohol impacts
cognitive and motor function, increasing the risk that people
who are intoxicated may become victims of violence.'” In some
studies the use of alcohol by either the victim or the perpetrator
of violence was as high as 67%." Whereas the rate of alcohol
use was significantly higher in the interpersonal violence victims
in our study, at 16.5%, it is much lower overall than the 27%
to 47% found in other published reports about the association
between alcohol use and injury.'” Our lower rate likely represents
under-reporting, as routine blood alcohol levels are not currently
checked. To improve the understanding of how alcohol impacts
injuries in Malawi, all trauma victims should have their alcohol
levels routinely measured. This is especially true as survivors of
violence who develop post-traumatic stress disorder are even
more likely to abuse alcohol, putting them again in harm’s way.!”

Poverty has been linked to increased rates of interpersonal
violence.!' 2! Poverty and the accompanying stress can make

people living in a poor household feel frustrated, angry, and
inadequate. Unfortunately, it is often the other family members
who are the outlet for this anger, through violence.” Although
we did not collect specific information on individual patient
poverty level as part of the trauma registry, victims of interper-
sonal violence were more frequently unemployed than the rest
of the trauma cohort, as has been found in other sub-Saharan
countries.!'! This suggests that the underlying drivers of interper-
sonal violence—in the absence of formal ethnic strife or war—
may be socioeconomic factors like poverty.

A unique aspect of interpersonal violence, particularly in
LMICs, is the role of “mob justice.” This is a form of public
extrajudicial punishment where an alleged criminal is humili-
ated, beaten, or summarily executed by a crowd or vigilantes.
This form of street justice occurs where dysfunctional and/or
corrupt judiciary systems and law enforcement exist and the
people choose to take the law into their own hands. In many
countries in sub-Saharan Africa, within a milieu of poverty and
weak governance, corruption is pervasive, particularly in law
enforcement.??* There is little published research on the impact
on this type of social policing and its impact on trauma rates in
Malawi and similar countries. The role of mob justice in the high
rate of interpersonal violence was not captured in our study but
warrants further specific investigations. Improved policing and
formal consequences for crimes could potentially decrease this
source of traumatic injury.

Limitations

There are several limitations to our study. This is a retro-
spective review of prospectively collected data and is subject
to the limitations of the study design. Both the intent of the
injury and the use of alcohol were self-reported and thus likely
under-reported. The lower rate of women reporting inter-
personal violence may reflect an unwillingness to report inti-
mate partner violence.'® Furthermore, the assault weapon was
missing from a large number of patients. Despite these limita-
tions, this study is important because KCH is one of the only
hospitals that have maintained a trauma registry in a low-in-
come sub-Saharan African country for nearly a decade. With
its large sample size, which captures admitted, discharged, and
dead-on-arrival victims of interpersonal violence, this study
is unique in its ability to characterize the large role interper-
sonal violence contributes to the trauma burden in sub-Saharan
Africa, even in a country at peace and without a history of
internal conflict.
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