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Abstract

Background

Post-traumatic Stress Disorder (PTSD) affects approximately 4% of the world’s population
and is one of the most prevalent mental illnesses among survivors of road traffic crashes;
however, it has received little attention in the clinical setting.

Objective

The objective of this study was to evaluate the prevalence and factors associated with
PTSD among survivors of road traffic crash injuries aged not less than 18 years obtaining
follow-up care in public hospitals in Kigali, Rwanda.

Methods

This cross-sectional study included 288 survivors of road traffic crash injuries who were
obtaining care in three public hospitals in Kigali for two months, from 1st August to 30th
September 2023. The PTSD was diagnosed using a clinician-administered PTSD scale
described in DSM V. Binary logistic regression was used to identify the factors linked to
PTSD. The previous history of traumatic events was assessed using a Life Event Checklist
for Diagnostic Statistical Manual-V (DSM-V).

Results

Of the 288 survivors, 50 (17.36%), were diagnosed to experience PTSD. The following were
found to be positively associated with PTSD: age bracket of 32 to 38 (p = 0.001) and 39
to 45 years (p=0.001); absence of formal education (p=0.03); a history of family conflict
(p=0.001); severe injuries (p=0.001); and; history of previous traumatic event (p=0.02).
Conclusion

Post-traumatic stress disorder is a public health concern among RTC survivors. Screening

programs that capture PTSD should be an important intervention strategy.
Rwanda J Med Health Sci 2024;7(3):423-434
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Introduction

Post-traumatic stress disorder (PTSD), is
a mental disorder developed by a person
after experiencing or witnessing a traumatic
event.[1] PTSD is a major contributor to
the global burden of disease, affecting
approximately 4% of the world’s population.
[2] Among the survivors of traumatic events,
PTSD is characterized by the following
manifestations: persistently high levels of
anxiety and fear in reaction to signals of the
crash, mood changes, feelings of impending
danger, disturbance in sleep, and hyper-
vigilance lasting longer than a month.
[2] Untreated PTSD is a common mental
illness among the road traffic crash (RTC)
survivors, causing a significant number of
permanent disability.[3]

Worldwide, the proportion of RTC survivors
who have PTSD has been reported to range
between 6.3% and 58.3%.[3] This varies by
nation; for instance, a meta-analysis study
conducted among survivors of traffic crashes
reported the combined prevalence of PTSD
to be 22.25% in China; in Austria, it ranged
from 6% to 45%.[3] In the USA, the lifetime
prevalence of PTSD was reported to vary from
1.3% to 12.2%.[3] In Africa, a meta-analysis
study that assessed PTSD revealed that 25%
of RTC survivors experienced PTSD.[4| The
prevalence of PTSD was reported to vary by
country. For example, while in Nigeria the
prevalence was reported to be 26.7 %,[5] in
Kenya 13,3%,[6] South Africa and Ethiopia,
it was 19.6% and 15.4%, respectively.[7]

Empirical evidence demonstrates that if
PTSD is not well-treated, it can develop into
significant undesired permanent disabilities.
[8,9] However, PTSD is not appropriately
diagnosed, both in medical and psychiatric
practice.[10] Some scholars have attributed
the under reporting of the magnitude of PTSD
in routine hospital data and RTC statistics
to the fact that many victims do not seek
hospital care treatment due to different
reasons, including avoidance symptoms
and associated stigma.[11] Others have
attributed these to the complexities arising
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from co-occurring and delayed-onset of
mental illnesses.[12] This dearth of accurate
documentation of the magnitude of PTSD
and the factors associated with it is a
barrier to appropriate mitigation responses
proportionate to the societal magnitude of
the problem. As a result, the prioritization of
PTSD as a major public health agenda,[13]
and the identification and implementation
of context-based intervention strategies are
impeded.

In Rwanda, a previous study that addressed
PTSD in the general population of those
who experienced traumatic events during
the 1994 genocide, reported that 26.1%
experienced PTSD.[14] In another study,
the overall prevalence of PTSD among
genocide survivors was reported to be 37%.
[15] Other scholars in Rwanda investigated
the mental health effects of traumatic
episodes experienced during the genocide
period and its associations with the mental
health among persons in Rwanda aged
20-35 years.[16] The study revealed that
almost half of the study population had
experienced the imprisonment of a close
family member in their lifetime; 17.6%
reported that they had witnessed atrocities
such as mass killings and mutilated bodies.
The study also reported that during the
post-genocide period, from 2009 to 2011,
78.7% of the population revealed that they
had experienced at least one traumatic
episode in their lifetime.[16]

Although previous studies reveal that, in
Africa, 25% of RTC survivors are reported
to experience PTSD,[4] our literature review
did not identify any study that documented
the relationship between RTC survivors and
the existence of PTSD in Rwanda. While
Rwanda has made tremendous efforts in
tackling road safety such as the creation of
the National Road Safety Committee funded
by the national budget, and the creation
and proper implementation of national
speed limit and motorcycle helmet laws,[18]
RTC are a traumatic event that remains a
leading cause of death and serious injuries
in Rwanda.
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In2016, forinstance, WHO estimated that the
road traffic death rate in Rwanda was 29.7/
per 100,000 population,[18] approximately
1.6 times higher than the global average
rate which is 18.2 per 100,000 population.
[18] Furthermore, about 2,508 are injured
as a result of RTC annually in Rwanda.[16]

Some highly informative studies on RTC
injuries in Rwanda have focused on the
epidemiology and the identification of
hotspots of RTC in Kigali City,[19] and the
built-in environment and RTC hotspots.
[20] PTSD, although commonly reported
among survivors of RTC in other countries,
including those in Africa, has not received
adequate scholarly attention in Rwanda
compared to the reported magnitude in
neighboring countries.

This study therefore, aimed to fill this gap
in knowledge identified in the literature by
assessing and documenting the prevalence
and factors associated with PTSD among
RTC survivors aged at leastl8 years who
were obtaining follow-up care in public
hospitals in Kigali, the capital city of Rwanda
from August to September, 2023.

Methods

Study design

This was a cross-sectional study in which
the prevalence and factors associated with
PTSD were assessed among survivors of
RTC, aged 18 years and above, who were
obtaining follow-up care in departments of
physiotherapy and orthopaedics in three
public hospitals in Kigali, the capital city
of Rwanda. The three study hospitals were:
Kibagabaga, Masaka and CHUK. Data were
collected for two months, from 1st August
to 30th September 2023.

Study Setting

The study was conducted in three public
hospitals, namely: Kibagabaga, Masaka
and CHUK. The three hospitals were
purposively selected for this study for two
main reasons. First, all the three hospitals
have departments of physiotherapy and
orthopaedics which are used in the follow-
up care of many RTC survivors.

Previous studies revealed that RTC
represented the most common, 46.8%,
mechanism of injury requiring orthopaedic
admission and care.[22] Second, all the
three hospitals are public facilities that
receive, on daily basis, a large number of
road traffic injury follow-up cases; this
is critical in capturing sample size large
enough to allow for delineating any existing
variations in variables of importance among
the participants.

Participants

The study population were survivors of RTC,
aged 18 years and above, who presented
for follow-up care in departments of
physiotherapy and orthopaedics of the three
public hospitals, Kibagabaga, Masaka, and
CHUK, in Kigali City, during a two-month
period, from 1st August through to 30th
September 2023.

Sampling

A total population sampling technique
involving examining all those aged at least
18 years was used. This sampling technique
has three advantages.[24]| First, since it
involves all members within the population
of interest and captures such wide coverage
of the population of interest, it is possible
to get insights into the variables of interest
and has reduced the risk of missing
potential insights from members that are
not included. Second, historically, health
research has evolved with the traditional
emphasis on probability sampling; many
scholars prefer and recommend its use with
the emphasis that it permits one to make
statistical inferences about the sample
being studied.[25,26] The use of total
population sampling, although a type of non-
probability sampling, the use of which does
not permit one to draw statistical inferences
can allow a researcher to make analytical
generalisations about the population being
studied.[24,27]

In this study, every consecutive case
of survivors of RTC, aged 18 years and
above, who presented for follow-up care
in departments of physiotherapy and
orthopaedics of the three public hospitals,
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Kibagabaga, Masaka and CHUK, in Kigali
City, during a two-month period, from
1st August through to 30th September
2023 were interviewed. The distribution
of participants interviewed in the three
hospitals, CHUK, Kibagabaga and Masaka
were 162, 72 and 54 respectively.

Research Instrument and Variables

The presence of PTSD was assessed
using a tool adopted from the Clinician-
Administrated PTSD Scale(CAPS).[28] The
Clinician-Administrated PTSD Scale is
an extensively validated and widely used
structured diagnostic interview tool for
PTSD assessment. In the fifth edition of the
Diagnostic and Statistical Manual of Mental
Disorders, the CAPS has been revised to
correspond with the PTSD criteria. [28] The
PTSD Scale (CAPS) has 7 criteria named
A, B, C, D, E, F, and G with 25 items or
symptoms for evaluating the presence or
absence of PTSD. Five levels of severity
for each of the items or symptoms were
determined by scoring from O to 5. According
to this scoring, absent is a O score; mild/
sub-threshold is a 1 score; moderate is a
2 score); severe / markedly elevated has 3
scores, and; extreme/ incapacitating has 4
scores.[1]

PTSD was diagnosed based on the following
criteria: the symptom severity score had to
be rated greater than or equal to two for each
of the 20 items. The diagnosis of PTSD was
made if there was the presence of at least one
symptom from Criteria B, one from Criteria
C, two from Criteria D, two from Criteria E,
and the fulfillment of Criteria F. The Life
Events Checklist for DSM V was used to
determine the history of prior exposure to
the traumatic event and to confirm that the
RTC was the only cause of PTSD from other
causes. The traumatic index has been used
to know if the symptoms that the survivors
of RTC presented were related to RTC and
not to another traumatic event.

Analysis of Data

Data was entered in Excel and then exported
to IBM SPSS Statistics for Windows version
21.0 (IBM Corp, Armonk, NY, USA).[24]
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Univariate analysis was used to describe
the socio-demographic, psychological, and
biological traits of the patients involved
in RTC, and the results were displayed in
tables with frequency and percentage; and
for age, mean with standard deviation (SD).
The results of the univariate analysis were
utilized to calculate the PTSD prevalence
in each independent variable category.
Bivariate analysis was utilized to assess the
strength and significance of the association
between the identified factors and PTSD by
calculating chi-square, crude odd ratio and
p-value. All the factors that were statistically
significantly associated with PTSD with
p-value<0.05 were selected for multivariable
logistic regression analysis. To control
and adjust for confounding variables and
identify the factors associated with PTSD
in RTC patients, binary logistic regression
analysis was employed. The 95% confidence
intervals (Cls), p-values, and adjusted odd
ratios were calculated, and any factor with
a p-value of less than 0.05 was considered
associated with PTSD. As for missing data
the techniques that are not impacted by
missing values directly were used.[25]

Ethical consideration

This research was reviewed by Mount
Kenya University Ethical Review Board
which granted a clearance REF No. MKU/
ETHICS/28/8/2023(6). The study was
conducted consistently with applicable
Rwanda Government Law no 058/2021
relating to the protection of personal data
and privacy. The respondents provided
informed consent to participate before being
enrolled.

Results

Socio-demographic characteristics of
participants

From 1st August to 30th September 2023,
a total of 288 RTC survivors, aged 18 and
above years, presented for follow-up care
in departments of physiotherapy and
orthopaedics in three public hospitals,
Kibagabaga, Masaka and CHUK, in Kigali

City, Rwanda.
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The distribution of participants interviewed
in the three hospitals, CHUK, Kibagabaga

and Masaka were 162, 72, and 54,
respectively.

The  socio-demographic characteristics
of respondents; the distribution of 288
participants in the Departments of
Physiotherapy and  Orthopaedics, at

Kibagabaga, Masaka and CHUK Hospitals,
between August and September 2023 are
presented in Table 1. The ages ranged
from 18 to 88 years, with a mean of 35.02
(SD=14.08). The males were 189 (65.6%)
and the females 99 (34.4%), with a male:
female ratio of 2:1.

The age groups of years 39 to 45, 25 to 31
and 46 and above comprised 62 (21.5%), 59
(20.5%) and 58 (20.1%), respectively. Slightly
more than a half, 159 (55.2%) reported that
they were married. Less than a half of the
participants, 118 (41.0%) indicated that
they were not married; 11 (3.8%) belonged
to other non-defined marital statuses.
Respondents with secondary, primary and
non-formal education comprised 79 (26%),
73 (25%) and 70 (24%) respectively. The
majority of the respondents, 184 (63.9%),
reported that they were employed.

Anoverwhelmingmajorityoftherespondents,
275 (95%) had health insurance. Regarding
the status of social support, which was
determined among the respondents by
assessing reported conflict within the
past 1 year and whether the parents were
separated or dead at the time of reporting
for care, more than three quarters, 249
(86.5%) reported that they had no reported
family conflict within the past one year.
Vulnerable road users, motorcyclists, 83
(28.5%) and pedestrians, 75 (27.1%), were
the most frequent and contributed more
than half, 158 (55%) of the total. Passengers
in motor vehicles and bicyclists contributed
73 (25.3%) and 43 (14.9%) respectively.
Car drivers were the least reported with a
contribution of 4%.

Tablel.Sociodemographic characteristics
of survivors of road traffic crash;
Departments of physiotherapy and
orthopaedics, Kibagabaga, Masaka and
CHUK Hospitals, August-September

2023; N= 288
Variables n(%)
Age group (years)
18-24 52(18.1)
25-31 59(20.5)
32-38 57(19.8)
39-45 62(21.5)
46 and above 58(20.1)
Sex
Male 189(65.6)
Female 99(34.4)
Marital status
Single 118(41)
Married 159(55.2)
Others 11(3.8)
Level of education
No formal education 70(24)
Primary 73(25)
Secondary 76(26)
Tertiary 69(23)
Occupation
Unemployed 104(36.1)
Employed 184(63.9)
Health Insured
No 13(4.5)
Yes 275(95.5)

Poor family relationships or insufficient
social assistance
No conflict or other

249(86.5)

problem

Family conflict 29(10.1)

Parent separation or

death 10(3.5)
Misusing alcohol or cannabis

No 285(99.0)

Yes 3(1)
Type of road user

Car driver 14(4.0)

Motorcyclist 83(28.8)

Pedestrian 75(27.1)

Bicyclist 43(14.9)

Passengers 73(25.3)
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Prevalence of PTSD among survivors of road traffic crash

PTSD status

B absent
B present

Figure 1. Prevalence of PTSD among survivors of road traffic crash Departments of
physiotherapy and orthopaedics, Kibagabaga, Masaka and CHUK Hospitals, August-

September 2023; N = 288

Of the 288 RTC survivors aged 18 years
and above who presented for follow-up
care in departments of physiotherapy and
orthopaedics in three public hospitals,
Kibagabaga, Masaka and CHUK, in Kigali
City, 50 (17.36%) were diagnosed with PTSD
(Figure 1).
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Characteristics of those diagnosed with
Post Traumatic Stress Disorder

Among the 50 (17.36%) of the total
participants who were diagnosed with PTSD,
the majority, 34(68 %) were in the age range
of 32 to 38 years and 39 to 45 years. Of those
diagnosed 28 (58%) were female making the
male to female ratio 0.79:1. Passengers of
motor vehicles and pedestrians were the
leading road user categories, and comprised
17 (32%) and 15 (30%) respectively of those
with PTSD (Table 2).
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Table 2. Characteristics of survivors
of road traffic crash injuries diagnosed
with Post Traumatic Stress Disorder at
hospitals in Kigali City, 2022, (N = 50)

Variables n (%)
Age groups (years)
8-24 1(2.0)
25-31 9(18)
32-38 17(34.0)
39-45 17(34.0)
246 6(12.0)
Total 50(100.0)
Sex of survivors
Male 22(44.0)
Female 28(58.0)
Total 50(100.0)
Marital status
Single 15(30.0)
Married 34(68.0)
Others 1(2.0)
Total 50(100.0)
Level of education
No formal education 0(0.0)
Primary 26(52.0)
Secondary 24(48.0)
Tertiary 0(0.0)
Total 50(100.0)
Occupation
Unemployed 30(60.0)
Employed 20(40.0)
Total 50(100)
Type of road user
Motorcyclist 13(26.0)
Pedestrians 15(30.0)
Bicyclist 5(10.0)
Car driver 1(2.0)
Passenger 16(32.0)
Total 50(100.0)

Factors associated with post-traumatic
stress disorder among survivors of road
traffic crash

The binary logistic regression analysis
final model on factors associated with
PTSD among survivors of RTC, showed age
groups of 32 to 38 years (AOR =17.35; 95%
CI: 3.76 to 80.72, p-value of 0.001) and 39
to 45 years (AOR=11.81; 95% CI: 2.61 to
53.37, P=0.001) to be associated with the
development of PTSD with much higher
odds than the 18 to 24 years age group.

Education level was found to be an
important factor in the development of
PTSD. Survivors of traffic crashes who
reported that they had no formal education
were found to be eight times more likely
to experience PTSD compared with those
who had secondary education (AOR= 8.33;
95%CI:2.79-11.21; p=0.03). Family violence
was statistically significantly associated
with the development of PTSD (AOR=4.19;
95%CI:2.11-8.25; P=0.001) compared to
those without conflict.

Development of PTSD was found to be
associated with injury severity as measured
by simple, moderate, severe and others in
the clinical records. The severely injured
were found to be more likely to develop PTSD
(AOR=5.63; 95% CI: 8.48-15.72; p=0.001).
History of traumatic events was also found
to be an important factor whereby those
who had experienced previous traumatic
events were twice as likely to develop PTSD
as those who had not (AOR-2.69; 95%CI:
2.18-6.36; P=0.02 (Table 3).
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Table 3. Factors associated with post-traumatic stress disorder among survivors of

road traffic crash (N=50)

95% CI for

95% CI for

Variables COR COR p-value AOR AOR P-value
Lower Upper Lower Upper
Age groups
1824 Ref Ref
25-31 1.23 1.27 42.31 <0.001 0.76 0.98 35.63 0.12
32-38 1.33 2.36 14.56 <0.001 17.35 3.76 80.72 0.001
39-45 3.12 1.083 10.13 0.01 11.81 2.61 53.37 0.001
246 3.11 1.539 9.01 0.02 0.39 0.76 19.63 0.19
Level of education
No education 2.89 1.73 8.32 <0.001 833 2.79 11.21 0.03
Primary 0.22 0.34 1.29 0.094 0.79 0.25 249 0.18
Secondary 0.59 0.75 1.56 <0.001 028 0.01 1.73 0.11
Tertiary Ref Ref
Poor family relationships or insufficient social support
No violence in family Ref. Ref
Reportofviolencein 5 g4 99 539 0.01 4.19 2.11 8.25 0.001
family
Parental separation 151 019 3 <0.001 0.37 0.58 10.17 0.64
Severity of injury
Simple Ref. Ref.
Not categorized and ) o7 195 741 002 023 045 1.67 0.39
others
Moderate 431 231 6.56 <0.001 5.63 8.48 15.72 0.001
Severe 1.47 093 5.89 <0.001 0.23 0.89 2,51 0.16
History of exposure to the prior traumatic event
No Ref Ref
Yes 4.1 2.01 7.13 <0.001 2.69 2.18 6.37 0.02

AOR: Adjusted odd ratio, CUR: Crude odd ratio, CI: Confidence interval

Discussion

We aimed to assess and document the
prevalence of PTSD and the associated
factors among survivors of RTC, aged at
least 18 years who presented for follow-up
care in selected public hospitals in Kigali,
the capital city of Rwanda. This study used
a public health approach to understanding
and solving health problems. This
multisectoral and science-based framework
involves four key steps,[21] determination of
the magnitude, scope, and characteristics
of the problem; identification of the factors
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that increase the risk of disease or health
event and those that are potentially
modifiable with the current knowledge;
assessment of the possible intervention
strategies that can alleviate the problem,
based on information gathered in step two to
design pilot test and evaluate interventions,
and; implementation of the most promising
interventions on broad scale.[21]

The current study contributes to the first
two steps in the public health approach
to any health problem in that it describes
and documents the prevalence of PTSD and
contributes to a critical and vital first step
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in achieving a public health solution to the
burden of PTSD among survivors of RTC
in Kigali City. In addition, it determines
the factors associated with PTSD among
survivors of RTC; this contributes to the
second step in the public health approach
to addressing the burden of injuries in the
community. Our findings indicate that
17.36% of survivors of RTC were diagnosed
to experience PTSD. The reported prevalence
falls within the average prevalence of
PTSD of survivors of RTC, globally, which
were reported to vary from 6% to 45%.
[3] This reported prevalence, however, is
approximately 1.5 times lower than the
prevalence of 25%, the average prevalence
of PTSD reported in both the meta-analysis
study of PTSD among RTC in Africa[4] and
the reported prevalence of 26.7 among RTC
victims in Nigeria.[5]

This finding of a comparatively lower
prevalence of PTSD among survivors of
RTC could be attributed to strategies that
the Government of Rwanda has been
implementing to address mental health
such as decentralization of mental health
care in general hospitals; integrating
mental health care into primary health, and
strengthening efforts aimed at increasing
access, acceptability, and quality of mental
health services.[29]

The other key finding in this study is that
family violence is significantly associated
with the development of PTSD. This finding
is congruent with previous studies,[1] which
reported that alack of social support,[30] and
having serious negative family relationships
[31] are associated with the development
of PTSD amongst RTC survivors. This
could be explained, at least partly, by the
documented report that although marriage
can operate as a protective factor, it can
also be a selective factor in health.[32]
The findings of this study that there is an
association between family violence and
the development of PTSD is consistent
with which revealed that the rates of child
maltreatment were substantially associated
with the development of PTSD.[34]

The current studyreveals thateducation level
is an important factor in the development of
PTSD; it reports that survivors of RTC who
had no formal education were eight times
more likely to experience PTSD, compared
to those who had secondary education. This
report reinforces the consistently reported
finding that educational status is one of the
strongest health-behavior measures;[35,36]
it underlines that illiteracy or low formal
education stands out among the indicators
of inequalities in confirming the relative
deprivation  hypothesis.[37] Education,
with knowledge, attitude, and skills, that
come with years of schooling can be viewed
as enabling or coping [39] In Rwanda, the
strategies of the Ministry of Education
aimed at promoting access to education at
all levels, improving the quality of education
and training as published in revised
Education Sector Strategic Plan,[40] may
have important public health implication
as broader multidisciplinary intervention
strategies aimed at reducing the societal
burden of PTSD and the health of the
population generally.

Strengths and Limitations of the study
This study has a number of strengths
including the fact that it was retrospective,
hence based on real-world data, much less
costly; and it was completed in a limited
timeframe. Thefindingsofthisstudyhowever,
are subject to at least four limitations. First,
the study was confined to survivors of RTC,
aged 18 years and above, who presented
for follow-up care in three public hospitals,
Kibagabaga, Masaka and CHUK, in Kigali
City. The reported magnitude and factors
of PTSD could be underestimated since
the younger age group below 18 years
was not captured. Second, although the
cases attending care in public hospitals is
a conglomeration of patients from different
places, they are more inclined to represent
a particular geographical catchment area.
[33] Therefore, caution should be exercised
in their general application. Third, our
information on prevalence and factors
associated with PTSD were based on cases
attending
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health facilities for care who represent only
a small proportion of such cases in need
of such care.[33] Fourth, patients seeking
follow-up care, tend to visit health facilities
many times a year. It is therefore likely that
they could have been regular recipients of
health talks on self-care that are routinely
delivered to patients at the facilities.
Consequently, it is not certain to what
extent such experience may have influenced
the magnitude of PTSD reported.

Conclusion

Among RTC survivors who presented at
hospitals in Kigali City for follow-up care,
PTSD is a public health concern. The
majority of them are females; and in the
age groups of 32 to 38 years and 39 to 45
years. years. Passengers and pedestrians
were the most affected. Age, education level,
Poor family relationships or insufficient
social support, injury severity and history
of previous traumatic events were found to
be statistically significantly associated with
the development of PTSD. There is a need
to strengthen efforts aimed at expanding
screening programs and include the RTC
survivors. Those in the age groups and
passengers and pedestrians who are more
likely to develop PTSD following RTC, should
be specifically receiving focused attention.
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