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ABSTRACT
Introduction  Risk factors for interpersonal violence-
related injury (IPVRI) in low-income and middle-
income countries (LMICs) remain poorly defined. We 
describe associations between IPVRI and select social 
determinants of health (SDH) in Cameroon.
Methods  We conducted a cross-sectional analysis 
of prospective trauma registry data collected from 
injured patients >15 years old between October 2017 
and January 2020 at four Cameroonian hospitals. 
Our primary outcome was IPVRI, compared with 
unintentional injury. Explanatory SDH variables 
included education level, employment status, 
household socioeconomic status (SES) and alcohol 
use. The EconomicClusters model grouped patients 
into household SES clusters: rural, urban poor, urban 
middle-class (MC) homeowners, urban MC tenants 
and urban wealthy. Results were stratified by sex. 
Categorical variables were compared via Pearson’s 
χ2 statistic. Associations with IPVRI were estimated 
using adjusted odds ratios (aOR) with 95% confidence 
intervals (95%CI).
Results  Among 7605 patients, 5488 (72.2%) were 
men. Unemployment was associated with increased 
odds of IPVRI for men (aOR 2.44 (95% CI 1.95 to 3.06), 
p<0.001) and women (aOR 2.53 (95% CI 1.35 to 4.72), 
p=0.004), as was alcohol use (men: aOR 2.33 (95% 
CI 1.91 to 2.83), p<0.001; women: aOR 3.71 (95% CI 
2.41 to 5.72), p<0.001). Male patients from rural (aOR 
1.45 (95% CI 1.04 to 2.03), p=0.028) or urban poor 
(aOR 2.08 (95% CI 1.27 to 3.41), p=0.004) compared 
with urban wealthy households had increased odds 
of IPVRI, as did female patients with primary-level/
no formal (aOR 1.78 (95% CI 1.10 to 2.87), p=0.019) 
or secondary-level (aOR 1.54 (95% CI 1.03 to 2.32), 
p=0.037) compared with tertiary-level education.
Conclusion  Lower educational attainment, 
unemployment, lower household SES and alcohol use 
are risk factors for IPVRI in Cameroon. Future research 
should explore LMIC-appropriate interventions to 
address SDH risk factors for IPVRI.

INTRODUCTION
Interpersonal violence-related injury (IPVRI) 
remains a leading cause of global injury and 
death.1–3 The WHO defines interpersonal 
violence as ‘the intentional use of phys-
ical force or power, threatened or actual, 
against…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 3 Such a broad definition 
encompasses both family-inflicted or partner-
inflicted violence, which are more common 

Key questions

What is already known?
	► Men 15–29 years old have the highest global rate 
of fatal interpersonal violence-related injury (IPVRI).

	► Women bear a significant burden of non-fatal IPVRI 
but are often under-represented in data due to lower 
likelihood of reporting or seeking care for injuries.

	► Social determinants of health such as education 
level, employment status and socioeconomic status 
(SES) have well-described associations with IPVRI 
in high-income settings, but data on risk factors for 
IPVRI in low-income and middle-income countries 
(LMICs) are limited.

What are the new findings?
	► Among both male and female injured patients who 
sought hospital-level care in Cameroon, unemploy-
ment and alcohol use were associated with greater 
odds of IPVRI compared with unintentional injury.

	► Female patients with primary-level/no formal or 
secondary-level education had greater odds of IPVRI 
compared with those with university-level education.

	► Male patients from rural or urban poor household 
SES clusters had greater odds of IPVRI compared 
with those from the urban wealthy cluster.

http://gh.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjgh-2021-007220&domain=pdf&date_stamp=2022-01-17
http://orcid.org/0000-0003-1390-2508
http://orcid.org/0000-0002-2967-0855
http://orcid.org/0000-0001-7230-567X
http://dx.doi.org/10.1136/bmjgh-2021-007220
http://dx.doi.org/10.1136/bmjgh-2021-007220
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among women, as well as community-based violence 
inflicted by acquaintances or strangers, which is more 
common among men.3–5 Men represented more than 
80% of the estimated 415 000 deaths due to IPVRI in 
2019,6 but women and girls are known to bear a signif-
icant burden of non-fatal IPVRI and may be under-
represented in data due to lower likelihood of reporting 
or seeking care for their injuries.2

Prevention of IPVRI is a key global public health priority 
of the WHO,3 7–10 and a public health approach to the 
prevention of IPVRI involves identifying risk and protec-
tive factors and developing targeted interventions.4 An 
ecological model of understanding IPVRI suggests that 
there is not one factor to explain risk of or protection 
from IPVRI, but rather a complex set of inter-related 
societal, community, relationship and individual factors.3 
Younger age is a well-known risk factor for IPVRI, with the 
15–29 years old age group having the highest global male 
and female homicide rate.2 Other risk factors for IPVRI 
are known as social determinants of health (SDH), which 
are defined by the WHO as non-medical factors that 
influence a variety of health conditions.11 SDH include 
employment, educational attainment and socioeconomic 
status (SES), among many others.11 12 While not an SDH 
itself, alcohol use is also a risk factor for IPVRI3 13 and is 
associated with SDH such as education and SES.14

Much of the violence prevention research over the 
past two decades has come from high-income coun-
tries (HICs), despite the fact that approximately 90% 
of deaths from IPVRI occur in low-income and middle-
income countries (LMICs).1 2 15 16 This is due in part to 
limited availability of reliable injury data in many LMICs. 
In Africa, for example, an estimated 70% of countries 
lack access to vital or civil registration homicide data, 
which greatly impedes research on the burden of IPVRI 
and its associated risk factors.2 To fill this gap, recent 
research has used hospital-level17–28 or demographic 
survey29–34 data to better characterise the burden of IPVRI 
in sub-Saharan Africa. There remains a need for further 
research on IPVRI, though, as many of these studies have 
been limited by small sample size, a broad definition of 

interpersonal violence, lack of focus on risk and protec-
tive factors or absence of a control group.

The Republic of Cameroon (Cameroon) is a lower-
middle income country located in sub-Saharan Africa 
with an estimated population of 28.5 million in 2021.35 In 
response to the need to better characterise the burden 
of injury in the country, the Cameroon National Trauma 
Registry project was implemented in 2015 and collects 
data from all injured patients who receive care at one of 
the four pilot trauma registry hospitals.36 37 Early trauma 
registry data from Cameroon demonstrated a number of 
demographic and socioeconomic correlates of injury,38–40 
and a resultant aim of the pilot trauma registry project 
was to identify and address inequities in the burden of 
injury in the country. To that end, we used data collected 
as a part of the Cameroon National Trauma Registry 
project to explore associations between IPVRI and educa-
tion level, employment status, household SES cluster and 
alcohol use among a cross-sectional sample of injured 
patients seeking hospital-level care in Cameroon.

METHODS
Study design, setting and population
We conducted a cross-sectional analysis of prospective 
trauma registry cohort data collected between October 
2017 and January 2020 in Cameroon. The Cameroon 
National Trauma Registry project collects data from 
injured patients presenting to the following four hospi-
tals located in the Southwest region of Cameroon: 
Laquintinie Hospital of Douala is a tertiary-level public 
hospital located in Douala, which is the most populous 
city in Cameroon; Limbe Regional Hospital is a regional 
hospital located in the city of Limbe; Edea Regional 
Hospital is a smaller regional hospital located in the city 
of Edea; and Catholic Hospital Pouma is a faith-based 
district hospital located along the main roadway between 
Douala and Yaounde known for frequent motor vehicle 
collisions.

Trauma registry data are prospectively collected at each 
facility using an established trauma registry data collec-
tion form (online supplemental document), which is 
filled out by research assistants trained in human subjects 
research (see Ethical Considerations) or by state registered 
nurses under the supervision of the research assistants. 
Data are collected directly from the patient, guardian 
(for minors <18 years old) and/or surrogate via face-
to-face interview, as well as from the treating physician 
and medical record. For patients too severely injured to 
respond or for those who have died, family or surrogates 
are interviewed when available. Private interviews take 
place either in a consultation room or at the patient’s 
bedside in the emergency unit. Individuals accompa-
nying a patient may be asked to leave during the inter-
view on a case-by-case basis. Data from trauma registry 
forms completed between 2017 and 2020 were compiled 
using the REDCap (Research Electronic Data Capture) 

Key questions

What do the new findings imply?
	► Policy-level and individual-level interventions to address low edu-
cational attainment, chronic unemployment, poverty and harmful 
alcohol use in sub-Saharan Africa may be areas of investment to 
reduce IPVRI.

	► The hospital setting could be used to connect victims of IPVRI with 
resources to address risk factors identified in this study, such as 
low educational attainment, unemployment and harmful alcohol 
use, though feasibility of hospital-based violence intervention pro-
grammes has yet to be demonstrated in an LMIC setting.

	► More data are needed to characterise risk factors for IPVRI among 
the rural Cameroonian population and among women who do not 
seek hospital-level care for their injuries.

https://dx.doi.org/10.1136/bmjgh-2021-007220
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tools hosted at University of California, San Francisco 
(UCSF).41 42

This analysis includes injured patients >15 years old. 
Patients who were missing sex, age, hospital or injury 
details were excluded, as were those who were missing 
intention of injury and those who were missing data for 
all three SDH explanatory variables (education level, 
employment status and household SES cluster). Lastly, 
given our focus on IPVRI, we excluded patients with inju-
ries from self-harm or suicide. Of note, injured patients 
who died were included in this analysis as long as they 
were not missing data as described above.

Variables
Outcome
Our primary outcome was IPVRI, which was defined as 
intentional injury or death due to assault, homicide or 
legal intervention. Legal intervention refers to injuries 
sustained during an encounter with law enforcement. 
Patients with IPVRI were compared with those who 
sustained unintentional injuries, the most common of 
which were road traffic injuries (RTIs) or falls. Use of 
unintentionally injured persons as controls, rather than 
uninjured persons, has been employed by similar studies 
in the region17 and will likely result in conservative esti-
mates of associations with SDH risk factors, since unin-
tentional injuries such as RTIs are also known to be asso-
ciated with many SDH.31 43

Sex and age
Sex was collected as male or female. Given differences 
in the epidemiology of and risk factors for IPVRI among 
men and women,2 all results in this analysis are stratified 
by sex. Age was collected as a continuous variable and 
subsequently categorised as 15–24, 25–34, 35–44, 45–54 
and 55+years old for analysis.

Injury characteristics
Data were collected on injury mechanism, perpetrator 
(specific to IPVRI) and location, as well as mode of trans-
port to the hospital. Injury severity was classified using 
the Injury Severity Score (ISS).44 Disposition from the 
emergency department (ED) was grouped as ‘discharged 
home,’ ‘admitted to hospital,’ ‘transferred,’ ‘left against 
medical advice’ or ‘died.’ Overall hospital mortality 
includes deaths recorded in the ED as well as deaths 
during hospital admission.

Explanatory variables
Education level was collected as ‘no formal,’ ‘primary,’ 
‘secondary/high school’ or ‘tertiary/college.’ We refer 
to the ‘tertiary/college’ category as ‘university-level.’ A 
patient was categorised as achieving a certain level of 
schooling if they had completed any years of that level. 
For analysis, ‘no formal’ and ‘primary’ were grouped.

Employment status was collected according to the 
following categories: ‘self-employed,’ ‘salaried,’ ‘student,’ 
‘housewife,’ ‘unemployed (able to work),’ ‘unemployed 
(unable to work),’ ‘retired,’ ‘unknown’ or ‘other.’ Of 

note, ‘student’ includes both current students and 
those working in unpaid apprenticeships, and ‘house-
wife’ is specific to women and refers to those who are 
married and take care of the home and/or children but 
are not seeking formal employment. For analysis, ‘self-
employed,’ ‘salaried’ and all applicable free responses 
to ‘other’ were grouped as ‘employed’ and ‘unemployed 
(able to work)’ and ‘unemployed (unable to work)’ were 
grouped as ‘unemployed.’ Given the small sample of 
women who identified as ‘retired,’ we combined ‘house-
wife’ and ‘retired’ for analysis.

Household SES cluster was determined according to 
a previously-developed Cameroon-specific EconomicClus-
ters model, which consists of six economic groups: rural 
poor, rural wealthy, urban poor, urban middle-class (MC) 
homeowners, urban MC tenants and urban wealthy.45 46 
Briefly, individual patients provided information about 
their household via the following five items, which were 
selected by the EconomicClusters algorithm as the Demo-
graphic and Health Survey (DHS) assets that define the 
most distinct economic groups in the Cameroonian popu-
lation: urban or rural location; own, rent or live for free 
in home; cellphone ownership; agricultural land owner-
ship; and type of cooking fuel used.45 46 If an individual 
listed more than one cooking fuel, we used the highest-
cost cooking fuel. Patients were then assigned to the SES 
cluster that included members of the Cameroonian DHS 
population with the same asset profile, based on the orig-
inal EconomicClusters model. Due to the small sample of 
patients from rural poor households seeking hospital-
level care in this sample, we combined the rural poor and 
rural wealthy household SES clusters for analysis.

Alcohol use was assessed via the question, ‘Did alcohol 
likely contribute to this injury?’ Response options 
included ‘yes’, ‘no’ and ‘unknown.’ The question 
primarily refers to alcohol consumption by the patient 
as determined by the patient’s history, physical exam-
ination and/or laboratory test results. In rare cases for 
which there was evidence, a ‘yes’ response may have been 
recorded in reference to another individual involved in 
the injury.

Statistical analysis
Data were exported from REDCap and analysed using 
Stata/IC V.16.1.47 All results were stratified by sex. Cate-
gorical and continuous variables were compared using 
Pearson’s χ2 statistic and Wilcoxon rank-sum, respectively. 
Our outcome of IPVRI was compared with unintentional 
injury. Multivariable regression models adjusted for age 
and hospital estimated adjusted odds ratios (aOR) with 
95% confidence intervals (95%CI) for education level, 
employment status, household SES cluster and alcohol 
use. We include missing education, employment and 
household SES cluster data as dummy variable catego-
ries in our regression models, since models with dummy 
categories were found to have equivalent results to 
models which dropped patients with missing data. Unad-
justed and full adjusted models are presented below 
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and expanded tables including the stepwise addition 
of explanatory variables are available as online supple-
mental tables.

Ethical considerations
The research assistants who oversee data collection have 
completed Collaborative Institutional Training Initiative 
programme courses in human subjects research and have 
signed the UCSF Statement of Responsibility for the Request 
of Personally Identifiable Information and/or Protected Health 
Information (2016) and the University of California, Los 
Angeles Confidentiality Agreement (2019). Completed 
courses on the ethics of human subjects research, 
however, were not specific to the safety and ethics of gath-
ering information about sexual assault, violence against 
women or intimate partner violence as outlined by the 
WHO.48

Patients and/or surrogates provided oral consent for 
research, and those without consent are excluded from 
this analysis. During the oral consent process, research 
assistants provide assurances that responses will remain 
confidential and that the trauma registry form is stored 
in a locked room in the hospital only accessible to the 
medical team and research staff.

RESULTS
A total of 9625 injured patients were included in the 
trauma registry between October 2017 and January 
2020. After exclusions, 7605 were included in this anal-
ysis (figure 1), 5488 (72.2%) of whom were men. Char-
acteristics of excluded patients are presented in online 
supplemental table S1. Among included patients, 18.0% 
(n=1336) presented after IPVRI and 82.0% (n=6239) 
after unintentional injury. The proportion of IPVRI 
was higher among men compared with women (19.7% 
vs 14.7%, p<0.001), and the age group comprising 
15–34 year-olds accounted for a larger percentage of 
those with IPVRI compared with unintentional injury for 
both men (67.1% vs 57.8%, p<0.001) and women (65.7% 
vs 51.0%, p<0.001) (figure 2).

Injury characteristics
IPVRIs were most commonly a result of being struck by a 
person or object (men: 52.6%; women: 80.7%), followed 
by stab or cut (men: 36.1%; women: 8.8%) (table  1). 
Conversely, the most common mechanism of uninten-
tional injury was RTI (men: 75.8%; women: 71.3%) 
followed by fall (men: 10.8%; women: 16.3%). Among 
male patients, the perpetrator of IPVRI was a mix between 
friend or acquaintance (30.7%), stranger (30.6%) or 
unknown (30.7%) and the most common location of 
injury was road or highway (44.0%). Conversely, female 
patients with IPVRI were most commonly injured by 
a partner or ex-partner (40.2%) or friend or acquaint-
ance (29.8%), and a majority of IPVRIs among women 
occurred at home or a private residence (55.2%). Median 
ISS was similar between the IPVRI and unintentional 
injury groups for men (9 vs 8, p=0.966), but was lower 

among women with IPVRI compared with unintentional 
injury (3 vs 5, p<0.001). After receiving care for their inju-
ries, those with IPVRI were more likely to be discharged 
home (men: 73.6% vs 54.4%, p<0.001; women: 86.9% vs 
67.5%, p<0.001) compared with those with unintentional 
injuries. Overall hospital mortality was not significantly 
different between injury groups for either men (2.3% vs 
2.3%, p=0.882) or women (0.3% vs 1.7%, p=0.074).

Explanatory variables and IPVRI
Patients with IPVRI were more likely to have primary-
level education (men: 27.0% vs 24.4%; women: 23.5% 
vs 19.6%) and less likely to have university-level educa-
tion (men: 8.5% vs 11.5%, p<0.001; women: 13.1% vs 
17.9%, p=0.153) when compared with those with unin-
tentional injuries (table 2). Most patients reported some 
form of employment (70.4%), though employment was 
significantly higher among male (76.1%) compared 
with female patients (51.8%, p<0.001) due to the large 
number of women who reported being a housewife 

Figure 1  Flow diagram of injured patients who sought 
hospital-level care in Cameroon between October 2017 and 
January 2020 and were included in the present analysis. 
*Injured patients presenting to one of the four Cameroon 
trauma registry hospitals. †A similar percentage of men 
(3.8%) and women (3.7%) were missing consent. ‡Of the 
children excluded from this analysis, n=647 (57.7%) were 
male, n=472 (42.1%) were female and n=3 (0.3%) were 
missing sex data. There were 51 (4.5%) with IPVRI, with a 
slightly higher percentage of IPVRI among women (5.6%) 
than men (4.3%). §Includes 36 who were missing age, sex 
and/or hospital, 127 who were either uninjured or missing 
injury data, and 10 with internal data inconsistencies. 
¶See online supplemental table S1 for demographic and 
injury characteristics of patients excluded due to missing 
intention of injury (n=232) or for missing education, 
employment and household SES cluster data (n=44). **Most 
self-inflicted injuries were among women (n=31, 68.9%). 
IPVRI, interpersonal violence-related injury; SDH, social 
determinants of health; SES, socioeconomic status.

https://dx.doi.org/10.1136/bmjgh-2021-007220
https://dx.doi.org/10.1136/bmjgh-2021-007220
https://dx.doi.org/10.1136/bmjgh-2021-007220
https://dx.doi.org/10.1136/bmjgh-2021-007220
https://dx.doi.org/10.1136/bmjgh-2021-007220
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(n=531, 25.1%). Patients with IPVRI had higher levels of 
unemployment (men: 15.9% vs 5.9%, p<0.001; women: 
5.9% vs 2.2%, p=0.001) compared with those with unin-
tentional injuries. Male patients presenting after IPVRI 
were more likely to be classified into the urban poor 
(3.5% vs 1.2%), urban MC homeowner (13.7% vs 12.7%) 
and urban MC tenant (58.2% vs 54.4%) household SES 
clusters, and less likely to be classified as urban wealthy 
(13.5% vs 18.1%, p<0.001). Likewise, female patients 
with IPVRI were more likely to be classified into the rural 
(10.4% vs 8.2%), urban poor (1.7% vs 0.8%) and urban 
MC tenant (55.9% vs 51.8%) household SES clusters, 
and less likely to be classified as urban wealthy (19.9% vs 
25.6%, p=0.202). Alcohol use was greater in both male 
(19.8% vs 11.1%, p<0.001) and female (13.7% vs 4.1%, 
p<0.001) patients with IPVRI compared with uninten-
tional injuries.

Adjusted associations with IPVRI
Compared with university-level education, women who 
had a primary-level/no formal (aOR 1.78 (95% CI 
1.10 to 2.87), p=0.019) or secondary-level (aOR 1.54 
(95% CI 1.03 to 2.32), p=0.037) education had signifi-
cantly increased odds of IPVRI (table  3). The associ-
ation between education and IPVRI among men lost 
significance when adjusted for age and hospital (online 

supplemental table S2). Being unemployed compared 
with employed was associated with significantly increased 
odds of IPVRI in both men (aOR 2.44 (95% CI 1.95 to 
3.06), p<0.001) and women (aOR 2.53 (95% CI 1.35 to 
4.72), p=0.004). Among male patients, being from a rural 
household (aOR 1.45 (95% CI 1.04 to 2.03), p=0.028) 
or an urban poor household (aOR 2.08 (95% CI 1.27 to 
3.41), p=0.004) were both associated with increased odds 
of IPVRI when compared with the urban wealthy house-
hold SES cluster. Similar unadjusted associations were 
seen among female patients from rural (OR 1.63 (95% 
CI 1.02 to 2.60), p=0.040) or urban poor households (OR 
2.53 (95% CI 0.89 to 7.21), p=0.082), though the associ-
ation for rural households lost significance when all four 
explanatory variables were included in the model (online 
supplemental table S3). Alcohol use was significantly 
associated with IPVRI for both men (aOR 2.33 (95% CI 
1.91 to 2.83), p<0.001) and women (aOR 3.71 (95% CI 
2.41 to 5.72), p<0.001).

DISCUSSION
These findings provide strong evidence of an association 
between IPVRI and education level, employment status, 
household SES cluster and alcohol use among a cross-
sectional sample of injured patients who sought hospital-
level care in Cameroon. While these associations have 
been previously described as targets for global violence 
prevention efforts, supporting data from countries in 
sub-Saharan Africa have been scarce. This study thus 
serves as an important contribution to the limited body 
of research on risk and protective factors for IPVRI in 
these settings. Moreover, our results, which are suggestive 
of a protective effect of higher education, employment, 
higher household SES and limiting alcohol misuse, 
could aid in identifying interventions to prevent IPVRI in 
Cameroon and other sub-Saharan Africa countries.

We found lower educational attainment to be associ-
ated with IPVRI in adjusted analyses for female patients, 
but not for male patients. A similar trend was seen in 
the 2018 DHS data for Cameroon, which showed the 
percentage of women who had experienced physical 
violence in the previous year was 22.3% in those with 
primary-level education and 8.2% in those with university-
level education. Previous studies from sub-Saharan Africa 
have shown women with lower educational attainment 
have higher risk of intimate partner violence,49 50 though 
our study was not designed to explore risk of intimate 
partner violence specifically. Among men, the associa-
tion between education and IPVRI lost significance in 
the adjusted regression models, highlighting the related-
ness of these explanatory variables and the importance 
of accounting for confounders when evaluating SDH as 
risk factors for health outcomes in the region. Among 
other research exploring education and IPVRI, studies 
from Tanzania,51 Kenya31 and Latin America52 53 all have 
findings suggestive of a protective effect of higher educa-
tional attainment.

Figure 2  Age group distribution of men (A) and women (B) 
who sought hospital-level care for interpersonal violence-
related injuries or unintentional injuries in Cameroon between 
2017 and 2020. IPVRI, interpersonal violence-related injury.

https://dx.doi.org/10.1136/bmjgh-2021-007220
https://dx.doi.org/10.1136/bmjgh-2021-007220
https://dx.doi.org/10.1136/bmjgh-2021-007220
https://dx.doi.org/10.1136/bmjgh-2021-007220
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Table 1  Characteristics of interpersonal violence-related injuries compared with unintentional injuries among Cameroonian 
patients >15 years old who sought hospital-level care between 2017 and 2020, stratified by sex

Variable
Overall 
N=7605

Males, n=5488 Females, n=2117

IPVRI 
n=1060

Unintentional 
n=4428 P value

IPVRI
n=306

Unintentional 
n=1811 P value

Hospital, n (%) <0.001* 0.014*

 � LHD 3250 (42.7) 659 (62.2) 1841 (41.6) 97 (31.7) 653 (36.0)

 � LRH 2866 (37.7) 278 (26.2) 1633 (36.9) 153 (50.0) 802 (44.3)

 � ERH 1061 (14.0) 108 (10.2) 646 (14.6) 50 (16.3) 257 (14.2)

 � CHP 428 (5.6) 15 (1.4) 308 (6.9) 6 (2.0) 99 (5.5)

Mechanism, n (%) <0.001* <0.001*

 � Road traffic injury 4656 (61.2) 5 (0.5) 3357 (75.8) 3 (1.0) 1291 (71.3)

 � Struck by 
person, animal, 
object

1073 (14.1) 558 (52.6) 202 (4.6) 247 (80.7) 66 (3.6)

 � Fall 799 (10.5) 17 (1.6) 478 (10.8) 9 (2.9) 295 (16.3)

 � Stab or cut 649 (8.6) 383 (36.1) 183 (4.1) 27 (8.8) 56 (3.1)

 � Firearm 78 (1.0) 62 (5.9) 10 (0.2) 4 (1.3) 2 (0.1)

 � Other † 319 (4.2) 26 (2.4) 183 (4.1) 14 (4.6) 96 (5.3)

 � Missing data 31 (0.4) 9 (0.9) 15 (0.4) 2 (0.7) 5 (0.3)

Perpetrator, n (%) ‡

 � Friend or 
acquaintance

416 (30.5) 325 (30.7) – 91 (29.8) –

 � Stranger § 369 (27.0) 324 (30.6) – 45 (14.7) –

 � Partner or ex-
partner

152 (11.1) 29 (2.7) – 123 (40.2) –

 � Parent, guardian, 
or other relative

43 (3.1) 24 (2.2) – 19 (6.2) –

 � Police 34 (2.5) 33 (3.1) – 1 (0.3) –

 � Unknown 352 (25.8) 325 (30.7) – 27 (8.8) –

Location, n (%) <0.001* <0.001*

 � Road or highway 5311 (69.8) 466 (44.0) 3453 (78.0) 48 (15.7) 1344 (74.2)

 � Home or private 
residence

977 (12.9) 152 (14.3) 317 (7.2) 169 (55.2) 339 (18.7)

 � Trade, service, or 
construction area

459 (6.0) 170 (16.0) 225 (5.1) 36 (11.8) 28 (1.5)

 � Public area 301 (4.0) 180 (17.0) 64 (1.4) 38 (12.4) 19 (1.1)

 � Farm 228 (3.0) 13 (1.2) 181 (4.1) 2 (0.7) 32 (1.8)

 � Other 293 (3.8) 62 (5.9) 181 (4.1) 12 (3.9) 38 (2.1)

 � Missing data 36 (0.5) 17 (1.6) 7 (0.1) 1 (0.3) 11 (0.6)

Transport to hospital, n (%) <0.001* <0.001*

 � Taxi 3800 (50.0) 491 (46.3) 2225 (50.3) 149 (48.7) 935 (51.6)

 � Motorcycle 1924 (25.3) 316 (29.8) 1055 (23.8) 115 (37.6) 438 (24.2)

 � Private vehicle 1007 (13.2) 57 (5.4) 677 (15.3) 20 (6.5) 253 (14.0)

 � Police or 
firefighters

209 (2.7) 131 (12.4) 58 (1.3) 3 (1.0) 17 (0.9)

 � Ambulance 128 (1.7) 11 (1.0) 82 (1.9) 1 (0.3) 34 (1.9)

 � Other 410 (5.4) 36 (3.4) 263 (5.9) 12 (3.9) 99 (5.5)

 � Missing data 127 (1.7) 18 (1.7) 68 (1.5) 6 (2.0) 35 (1.9)

Continued
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Both men and women in our study who reported 
being unemployed had significantly increased risk 
of IPVRI. Similar findings were demonstrated in a 
study using hospital-based trauma registry data from 
Malawi17 and another using police homicide data in 
Tanzania.51 Relatedly, a South African study using 
household survey data demonstrated that employ-
ment of the head of household, rather than the indi-
vidual, was associated with decreased risk of death due 
to IPVRI.29 While our data provide strong evidence to 
suggest that employment may be protective against 
IPVRI, our study was not designed to assess the risk 
or protective effect associated with specific types of 
jobs common to Cameroon. According to the 2018 
DHS report for Cameroon, the most common occu-
pation categories for men aged 15–49 were farmer or 
agricultural worker (38%), sales or service personnel 
(27%) and skilled manual labour (24%) and the 
most common occupations for women were sales or 
service personnel (44%) and farmer or agricultural 
worker (44%).34 Now that we have identified strong 
associations between employment and IPVRI, future 
research should build on our findings to explore 
associations with these specific types of jobs common 
among men and women in Cameroon.

Ours is the first study to explore associations between 
SES and IPVRI in sub-Saharan Africa using a recently 

developed EconomicClusters model.45 46 A number of 
studies exploring SES in the household survey setting 
have used wealth index models,29 30 32 54 but collecting 
data for the many asset variable components of the wealth 
index is time consuming and often infeasible in an emer-
gency healthcare setting.45 54 Other studies have evalu-
ated household monthly income,19 20 22 23 but monthly 
income is known to be an inadequate correlate of SES 
in sub-Saharan Africa due to the importance of non-
monetary resources in many communities.55 Employment 
and education level can also be used as proxies, but are 
also inadequate at fully capturing socioeconomic posi-
tion.12 55 56 The EconomicClusters model,45 46 in contrast, is 
more context-appropriate than income and requires data 
collection on fewer variables, which is more feasible for a 
trauma registry.45

We found that compared with those in the urban wealthy 
household SES cluster, male patients from the combined 
rural and the urban poor clusters had increased odds of 
IPVRI, even when controlling for education and employ-
ment. Weaker associations were seen among female 
patients, likely due to smaller sample size. These findings 
are consistent with the original validation of the Economic-
Clusters model, which found that rural poor, rural wealthy 
and urban poor SES clusters had lower child height-
for-age Z-scores, lower women’s literacy and higher child 
mortality than the urban MC homeowner, urban MC 

Variable
Overall 
N=7605

Males, n=5488 Females, n=2117

IPVRI 
n=1060

Unintentional 
n=4428 P value

IPVRI
n=306

Unintentional 
n=1811 P value

Injury severity score¶ 0.966 <0.001*

 � Median (IQR) 8 (2–13) 9 (4–13) 8 (2–13) 3 (1–8) 5 (1–12)

Disposition from ED, n (%) <0.001* <0.001*

 � Discharged home 4679 (61.5) 780 (73.6) 2410 (54.4) 266 (86.9) 1223 (67.5)

 � Admitted to 
hospital

1195 (15.7) 96 (9.1) 822 (18.6) 18 (5.9) 259 (14.3)

 � Transferred 380 (5.0) 52 (4.9) 254 (5.7) 1 (0.3) 73 (4.0)

 � Left against 
medical advice

1114 (14.7) 81 (7.6) 796 (18.0) 17 (5.6) 220 (12.2)

 � Died 127 (1.7) 21 (2.0) 80 (1.8) 1 (0.3) 25 (1.4)

 � Missing data 110 (1.4) 30 (2.8) 66 (1.5) 3 (1.0) 11 (0.6)

Overall hospital mortality, n (%) ** 0.882 0.074

 � Died 153 (2.0) 24 (2.3) 98 (2.3) 1 (0.3) 30 (1.7)

*Significant at the p<0.05 level.
†Includes animal bite, drowning/submersion, burn, scald, poisoning, suffocation/choking/hanging, electrocution, explosive blast, 
envenomation or other.
‡Only applies to the 1366 patients with IPVRI.
§Among those injured by strangers, 79 male patients were suspected to have been injured in a situation of ‘popular justice,’ in which 
witnesses of an alleged crime beat the perpetrator as punishment.
¶Injury severity score ranges from 1 to 75, with higher scores indicating more severe injury.
**Overall hospital mortality includes deaths recorded in the ED and deaths which occurred during hospital admission. Of note, there were 
150 patients (125 men, 25 women) who were missing overall hospital mortality data.
CHP, Catholic Hospital Pouma ; ED, emergency department; ERH, Edea Regional Hospital ; IPVRI, interpersonal violence-related injury; LHD, 
Laquintinie Hospital of Douala ; LRH, Limbe Regional Hospital .

Table 1  Continued
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tenant and urban wealthy clusters.46 Similar associations 
between lower SES and IPVRI have been identified in 
household survey data from Sudan,30 South Africa29 and 
sub-Saharan Africa49 using the wealth index model and in 

hospital data from Ethiopia22 23 and The Gambia19 using 
household income.

Though the EconomicClusters model does yield two rural 
SES clusters, we chose to combine them into a single 

Table 2  Sociodemographic characteristics of Cameroonian patients >15 years old who sought hospital-level care for 
interpersonal violence-related injury compared with unintentional injury between 2017 and 2020, stratified by sex

Variable
Overall, 
N=7605

Males, n=5488 Females, n=2117

IPVRI 
n=1060

Unintentional 
n=4428 P value

IPVRI 
n=306

Unintentional 
n=1811 P value

Age, n (%)

Median (IQR) 32 (25–42) 29 (23.5–38) 32 (25–41) <0.001* 30 (25–38) 34 (26–46) <0.001*

 � 15–24 1805 (23.7) 309 (29.2) 1026 (23.2) <0.001* 76 (24.8) 394 (21.8) <0.001*

 � 25–34 2590 (34.1) 402 (37.9) 1534 (34.6) 125 (40.9) 529 (29.2)

 � 35–44 1649 (21.7) 206 (19.4) 991 (22.4) 64 (20.9) 388 (21.4)

 � 45–54 805 (10.6) 94 (8.9) 453 (10.2) 27 (8.8) 231 (12.8)

 � 55+ 756 (9.9) 49 (4.6) 424 (9.6) 14 (4.6) 269 (14.8)

Education level, n (%)  �  <0.001*  �   �  0.153

 � No formal † 402 (5.3) 82 (7.7) 207 (4.7) 13 (4.2) 100 (5.5)

 � Primary† 1793 (23.6) 286 (27.0) 1081 (24.4) 72 (23.5) 354 (19.6)

 � Secondary/high 
school

3868 (50.8) 517 (48.8) 2308 (52.1) 155 (50.7) 888 (49.0)

 � University 966 (12.7) 90 (8.5) 511 (11.5) 40 (13.1) 325 (17.9)

 � Missing data 576 (7.6) 85 (8.0) 321 (7.3) 26 (8.5) 144 (8.0)

Employment status, n (%)  �  <0.001*  �   �  0.001*

 � Employed ‡ 5354 (70.4) 724 (68.3) 3521 (79.5) 158 (51.6) 951 (52.5)

 � Unemployed § 486 (6.4) 169 (15.9) 260 (5.9) 18 (5.9) 39 (2.2)

 � Housewife † 531 (7.0) – – 76 (24.8) 455 (25.1)

 � Retired† 190 (2.5) 10 (1.0) 130 (2.9) 2 (0.7) 48 (2.7)

 � Student 934 (12.3) 123 (11.6) 450 (10.2) 49 (16.0) 312 (17.2)

 � Missing data 110 (1.4) 34 (3.2) 67 (1.5) 3 (1.0) 6 (0.3)

Household SES cluster, n (%)  �   �  <0.001*  �   �  0.202

 � Rural poor† 43 (0.6) 6 (0.5) 27 (0.6) 1 (0.3) 9 (0.5)

 � Rural wealthy† 683 (9.0) 76 (7.2) 436 (9.8) 31 (10.1) 140 (7.7)

 � Urban poor 110 (1.5) 37 (3.5) 53 (1.2) 5 (1.7) 15 (0.8)

 � Urban MC 
homeowner

906 (11.9) 145 (13.7) 560 (12.7) 27 (8.8) 174 (9.6)

 � Urban MC 
tenant

4135 (54.4) 617 (58.2) 2409 (54.4) 171 (55.9) 938 (51.8)

 � Urban wealthy 1468 (19.3) 143 (13.5) 801 (18.1) 61 (19.9) 463 (25.6)

 � Missing data 260 (3.4) 36 (3.4) 142 (3.2) 10 (3.3) 72 (4.0)

Alcohol use, n (%) ¶  �   �  <0.001*  �   �  <0.001*

 � Yes 817 (10.7) 210 (19.8) 490 (11.1) 42 (13.7) 75 (4.1)

 � No 6077 (79.9) 702 (66.2) 3521 (79.5) 251 (82.0) 1603 (88.5)

 � Unknown 711 (9.4) 148 (14.0) 417 (9.4) 13 (4.3) 133 (7.4)

*Significant at the p<0.05 level.
†Variable categories combined for inclusion in multivariable logistic regression models.
‡Includes self-employed, salaried worker and any applicable free-text responses.
§Includes unemployed (unable to work) and unemployed (able to work).
¶“Did alcohol likely contribute to this injury?”
IPVRI, Interpersonal violence-related injury ; MC, middle-class ; SES, socioeconomic status .
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rural cluster due to a small sample of patients from rural 
households seeking care at these four urban or peri-
urban hospitals. The rural poor and rural wealthy clusters 
comprised 26.0% and 26.6% of the 2011 DHS population, 
respectively,45 46 but only 0.6% and 9.0% of our trauma 
registry sample. The over-representation of patients from 
higher-SES urban households in our trauma registry data 
has been described previously, and is due in part to the 
urban or peri-urban location of the four pilot hospitals 
as well as differences in care seeking behaviour among 
the lower-SES household clusters.38 Further research is 
warranted to better describe the burden of IPVRI among 
the rural population of Cameroon.

While not technically an SDH,11 12 we chose to include 
alcohol use as a predictor of IPVRI due to its association 
with the SDH variables considered in this study14 57 and 
its known contribution to risk of IPVRI.13 58 We found 
very strong evidence to suggest that alcohol use is associ-
ated with increased risk of IPVRI among both male and 
female patients in Cameroon. Our findings are consistent 
with a number of other studies exploring risk of IPVRI in 
the region.17 18 31 59–62 The WHO collaborative study on 
alcohol and injuries also found that alcohol consumption 
was associated with greater odds of IVPRI compared with 
unintentional injuries, though the study did not include 
any sub-Saharan African countries.13 Reducing access to 
and the harmful use of alcohol is a key violence preven-
tion strategy endorsed by the WHO.3 63 64

While risk of IPVRI is the result of many inter-related 
societal, community, relationship and individual factors, 
several of the violence prevention strategies endorsed 
by the WHO specifically target the SDH explored in this 
study.3 63 Targeting these upstream risk factors for IPVRI 
can be approached at the population level through 
policy, or through interventions focused more directly 
on individuals or groups known to be at higher risk.1 64 
Educational attainment initiatives are typically targeted 
toward children and adolescents, and could include 
academic enrichment programmes3 4 63 64 or incentives to 
complete secondary education and seek a post-secondary 
education,3 63 64 particularly for women. With regards 
to unemployment as a risk factor for violence, possible 
interventions include job creation programmes for those 
who are ‘chronically unemployed’ or vocational or life-
skills training for teenagers and young adults known 
to be involved in violence.3 63 64 Violence prevention 
efforts targeting SES include policy to deconcentrate 
poverty, reduce housing density and alleviate economic 
inequality.3 63 64 Additional upstream interventions 
targeting low SES communities have included conditional 
cash transfer programmes or urban upgrading,65 66 while 
more individual-oriented violence prevention efforts in 
LMICs include the Cure Violence model in Honduras,67 
Sanando Heridas in El Salvador68 or the Jamaica Peace 
Management Initiative.69 Of note, the Sanando Heridas 
programme in El Salvador is based on the hospital-based 
violence intervention programme (HVIP) framework, 
which is a model of the integration of social care into Va
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medical care and has been shown to be an effective 
violence prevention strategy in HICs.68 70 71 HVIPs use 
the time spent in the ED or hospital as an opportunity to 
connect victims of IPVRI with resources and/or referral 
services to address the risk factors discussed in this study, 
such as low educational attainment, unemployment 
or harmful alcohol use, among others. Hospital-based 
programmes such as these are in line with the WHO 
recommendation that its member states work to incor-
porate violence prevention efforts into the healthcare 
setting,2 72 but feasibility and effectiveness of HVIPs has 
yet to be established in an LMIC setting.

It is important to address the predominance of male 
patients in our study sample. Prior research using trauma 
registry data in Cameroon as well as similar studies using 
hospital-based data from the region have found a simi-
larly high risk of IPVRI among male compared with 
female patients.17 22 27 37 39 40 In contrast, the 2018 DHS 
data for Cameroon found that a higher percentage of 
women compared with men (18.4% vs 14.1%) reported 
experiencing physical violence in the previous year.34 
Violence against women is known to be particularly prone 
to under-representation in official statistics and hospital-
based data, due in part to women being less likely to seek 
care for non-fatal IPVRIs compared with men, especially 
when the perpetrator is an intimate partner or spouse.2 
Even women that do seek care for injuries inflicted by an 
intimate partner may be misclassified as having uninten-
tional injury.2 A large percentage of female patients in our 
study reported the perpetrator of IPVRI to be a partner 
or ex-partner, but this does not negate the possibility that 
other injuries due to intimate partner violence could 
have been misclassified as unintentional or excluded due 
to missing intention of injury.

Limitations
Our study has several limitations to discuss. First, hospital 
data are known to incompletely capture injury data and 
likely under-report all injuries, both intentional and 
unintentional, compared with the prevalence in the 
community. Additionally, as discussed above with regard 
to sex and household SES, use of hospital-based injury 
data are prone to selection bias, suggesting the need to 
explore the association between SDH and IPVRI using 
community-based data as well. Our control group was 
comprised of patients presenting to a hospital with 
an unintentional injury and is likely demographically 
different from a group of uninjured persons. However, as 
mentioned above, this would likely result in underestima-
tion of associations between IPVRI and our predictors. 
Additionally, since intention of injury was self-reported, 
it is possible some patients with IPVRI may have been 
misclassified with the unintentional injury group or 
excluded due to missing intention data, particularly for 
victims of intimate partner violence or youth injured by 
their parents. Key data were missing for employment, 
education and SES, particularly for those who died in 
the ED, which limited our ability to explore associations 

between SDH and clinical outcomes. Our measure of 
employment status did not consider job stability of those 
who were reportedly employed, nor did our categorisa-
tion of ‘employed’ capture the full diversity of types of 
employment in sub-Saharan Africa.34 Lastly, while the 
research assistants involved with the collection of trauma 
registry data have been trained in the ethics of human 
subjects research, they have not received training specific 
to the safety and ethics of collecting data on violence 
against women.48 Despite these limitations, we believe 
these data offer an important contribution to the limited 
body of literature describing risk and protective factors as 
they relate to IPVRI in LMICs.

CONCLUSIONS
IPVRI remains a leading cause of global injury and death, 
but data to inform prevention strategies remain limited 
in LMICs, particularly in sub-Saharan Africa. Results from 
this analysis are suggestive of higher education, employ-
ment, higher household SES and reducing harmful use 
of alcohol as protective factors against IPVRI in Came-
roon. More data are needed to further characterise these 
associations among the rural population of Cameroon, 
and future studies should explore setting-appropriate 
interventions to address risk factors for IPVRI in Came-
roon.
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