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Purpose: Post-traumatic stress disorder (PTSD) is a frequent psychiatric complication in road accident survivors. However, it remains
under-explored and is not taken into account in health policies in Benin. The purpose of this study was to determine the prevalence and
risk factors of PTSD after a road traffic accident. This will help to improve its diagnosis and management in Benin hospitals.
Materials and Methods: An institution-based cross-sectional study was conducted from November 2020 to January 2021.
Consenting victims of road traffic accidents from three hospitals across Benin, aged 18 years and above, living in the south of the
country, were administered various questionnaires at 12-month follow-up. Data on PTSD were collected using a pre-tested, structured
and standardized post-traumatic stress disorder questionnaire, the PTSD Checklist (specific version) (PCL-S). A logistic regression
model was fitted to identify factors associated with PTSD. An adjusted odds ratio (AOR) followed by a 95% confidence interval was
calculated to determine the level of significance with a p-value less than 0.05.
Results: Out of 865 patients in the cohort eligible for the 12-month follow-up, 734 (85%) participated in the study. The prevalence of
PTSD was 26.43% (95% CI: 23.36–29.75). Factors associated with PTSD on multivariate analysis were female gender (adjusted odds
ratio (AOR) = 2.14, 95% CI: 1.38–3.33), hospitalization (AOR = 1.87, 95% CI 1.21–2.89), negative impact of the accident on income
(AOR = 4.22, 95% CI: 2.16–8.25), and no return to work (AOR = 3.17, 95% CI: 1.99–5.06).
Conclusion: The prevalence of PTSD is high in road accident survivors in Benin. The results of this study highlight the need for early
diagnosis and a multidisciplinary approach to the management of PTSD patients in Benin’s hospitals.
Keywords: PTSD, prevalence, risk factors, road accident survivors

Introduction
Road accidents, in addition to their fatal consequences, are the cause of significant morbidity with social, professional,
economic, physical and psychological impacts.1–10 According to the Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV), post-traumatic stress disorder (PTSD) is diagnosed in people who have experienced traumatic
events.11 Around the world, it is one of the most frequent and debilitating psychiatric disorders following an event such
as a road accident, terrorist attack, nuclear accident or natural catastrophe (flood, hurricane, earthquake).12–19 The World
Health Organization (WHO) Global Burden of Disease Survey estimates that mental illnesses, including stress-related
disorders, will be the second leading cause of disability around the world by 2020.9,20 It is a public health problem that
contributes to poverty, unemployment, insecurity of living conditions and changes to social networks, and is strongly
associated with a low quality of life.21
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Several studies have been conducted on PTSD and other psychiatric disorders after a road accident, with varying
prevalence depending on the context.6,22,23 Studies conducted in Ethiopia have reported prevalence among road accident
survivors ranging from 15 to 47%.16,24–27 Several other studies have been conducted worldwide on PTSD and have
identified prevalence ranging from 13.3% to 48.2%.10,28–30

This prevalence also varies according to the time elapsed between the accident and the time of the evaluation. One
study found prevalence of at least one psychiatric disorder including PTSD of 48.2%, 52.5% and 49.3%, at 6, 12 and 24
months respectively after an accident. Over 42% of patients had unstable diagnostic patterns between follow-up
periods.31

A variety of factors contribute to the occurrence of PTSD and extensive research in different countries, including East
Africa, has also revealed wide variability in the factors associated with PTSD among patients. The main factors identified
in the literature as significantly associated with PTSD were female gender, lack of social support, divorce, pre-traumatic
depressive symptoms, personal or family history of mental illness, common mental disorders, severity of injury, history
of near misses, use of psychiatric medication, anxiety, depression and history of a road accident, among others.7,16,25–27,32

Despite the rich literature on PTSD worldwide, it has been little studied by researchers in West Africa and particularly
in Benin. The management of road traffic injuries is limited to the management of physical problems rather than the
holistic management of survivors’ health problems.

Many studies have shown that PTSD is associated with important economic and social factors in victims, such as
unemployment and low household income.6,25,33–38

We hypothesize that PTSD is related to the adverse economic impact of the road accident on the victim.
This study aims to determine the prevalence and risk factors of PTSD after a road traffic accident. This could

contribute to better screening and integrated management of PTSD in hospitals in Benin.

Materials and Methods
Study Settings and Period
This is a cross-sectional study conducted at approximately 12 months after the accident among survivors of a hospital-
based cohort of road traffic accident victims called the “TraumAR Cohort”. This cohort was set up in Benin as part of
a Multidisciplinary Research for the Prevention of Road Accidents project (ReMPARt). The initial data collection took
place in five reference hospitals that treated road accident injuries. These were: (i) the Centre National Hospitalier Hubert
Koutoukou Maga, the only national referral hospital for road accidents and all other diseases in Benin, (ii) the Centre
Hospitalier Departemental Oueme-Plateau, an intermediate level hospital in the health system of Benin and a referral
center for several other hospitals in the region, (iii) the Hopital de Zone de Menontin, a peripheral level hospital in the
health system, which frequently treats victims of road accidents, (iv) the Centre Hospitalier Departemental Borgou-
Alibori, an intermediate level hospital in the health system and the largest in the northern region of Benin. It is the main
referral center for all hospitals in this region of Benin and (v) the district level hospital called Hopital de Zone de Boko.
These hospitals are located throughout the country.

Baseline data were collected from July 2019 to January 2020 by direct administration of the questionnaire to patients
or to one of their parents if they were unable to answer. Medical records were also used to collect baseline medical data.

After the baseline collection, patients were then followed up twice: the first at approximately 6 months after the
accident with a questionnaire administered via telephone and the second at approximately 12 months after the accident,
with physical examination and face-to-face administration of different questionnaires, in a care setting, including the
PTSD screening questionnaire.

Study Population
The study population was consenting survivors of road traffic accidents living in southern Benin, aged 18 years and
above, admitted 12 months previously to the three selected hospitals in the south of the country. Patients recruited from
the other two hospitals in the north were not included in the study due to lockdown measures imposed during the
COVID-19 pandemic, which limited travel to certain regions of the country.
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Sampling
An exhaustive recruitment of all individuals meeting the selection criteria was performed. A total of 865 patients in the
cohort were eligible for 12-month follow-up.

Data Collection and Measurements
Data collection on PTSD was carried out only at the 12-month follow-up at three sites by teams of two, one of which was
a nurse trained in data collection using the questionnaire interview technique. Collection team were supervised by
a medical epidemiologist responsible for data quality control. All eligible subjects in the cohort were contacted in
advance by telephone to make an appointment. For those who could not travel to the collection site, an appointment for
a home visit was made.

During this collection, the patients were given a clinical examination, with the administration of a tool that examined
the psychological state of the patients.

These tools were pre-tested at the district hospital of Ouidah on a sample of patients not included in this study. The
tool used to screen for post-traumatic stress disorder was the specific version of the checklist (PCL-S). This is
a standardized self-report PTSD scale consisting of 17 items that correspond to the main symptoms of PTSD in the
Diagnostic and Statistical Manual of Mental Disorders DSM-IV.11 This tool included Likert-scale response options
ranging from 1 “not at all” to 5 “extremely” according to the intensity and frequency of symptoms during the previous
month. The 17 items were grouped into 3 clusters corresponding to the 3 main syndromes of PTSD: intrusion (items 1 to
5: total score 5 to 25); avoidance (items 6 to 12: total score 7 to 35) and hyperstimulation (items 13 to 17: total score 5 to
25). The total PTSD symptom severity score ranging from 17 to 85 was obtained by adding together the scores for each
item.39 A cut-off score of 34 was used for the diagnosis of PTSD.

The dependent variable was post-traumatic stress disorder in survivors of traffic accidents at 12-months.
The independent variables studied were: i) sociodemographic data: age (18–24; 25–35; 36–45; 46 and over), sex,

marital status (single, married/with a partner, divorced/separated), professional status (employed, in training, unem-
ployed), Body Mass Index (BMI); ii) clinical and lifestyle characteristics: history of chronic disease (psychiatry, heart
disease), history of road accidents, drug, alcohol, and tobacco consumption; iii) road accident-related characteristics: type
of road user (pedestrian, motorcyclist, other), driver of the vehicle, pattern of traumatic injury (head, upper limbs, thorax/
abdomen, lower limbs), severity of injury as measured by the Abbreviated Injury Scale (AIS), hospitalization, means of
transport to the hospital (ambulance, 2–3 wheeled vehicle, private vehicle, on foot), collected at baseline; and iv)
economic impacts of the accident: negative impact on income and not returning to work, which were collected at 12-
month follow-up.

Analysis
Data were processed and analyzed using Stata 15 software. Quantitative variables were presented as a mean (standard
deviation) after checking for normality. Qualitative data were presented as a percentage. The prevalence of PTSD was
calculated with its 95% confidence interval. Factors associated with PTSD 12 months after the accident were identified
by performing a univariate analysis and subsequently a multivariate analysis. The univariate analysis consisted of cross
tabulating the dependent variable with each of the independent variables, using simple logistic regression. Thus, all
covariates were examined for inclusion in the multivariate analysis using a threshold of p < 0.1. The multivariate analysis
consisted of multiple logistic regression using a top-down stepwise strategy. Variables with p value greater than 0.05
were removed one-by-one from the initial model. Co-linearity between variables was sought. The final results were
presented as Adjusted Odd Ratios (AOR) with the 95% confidence interval. The goodness-of-fit (Hosmer and
Lemeshow) and specification tests (linktest) of the final model were also performed.

Results
Socio-Demographic Characteristics
Out of the 865 eligible patients in the cohort, 734 (85%) responded to the 12-month follow-up.
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Most patients were over 25 years old (n = 602, 82.02%). They were predominantly male (n = 543, 73.98%) and
married or with a partner (n = 497, 69.80%). Their mean age and body mass index were 38.04 (SD=12.38) years and
24.04 (SD=3.76) kg/m2 respectively (Table 1).

Clinical and Lifestyle Characteristics
In 24.86% of the cases, the survivors had a history of chronic disease (psychiatric or cardiovascular), 7.65% reported
habitual drug or tobacco use, and 68.47% reported habitual alcohol use (Table 2).

Characteristics Related to the Road Accident
The patients were mostly motorcyclists (n = 605, 83.10%) and drivers of the vehicle involved in the accident (n = 475,
75.52%). Injuries were mostly located in the thorax or abdomen (n = 497, 67.71%). The proportion of severe injuries,
according to the AIS severity score, was 13.48% at 12 months in road accident survivors and the main means of transport
to the hospital l was ambulance (n = 287, 39.53%) (Table 3).

Economic Impact of the Accident
Road accident survivors reported in 75.61% of cases that it had a negative impact on their income and 18.74% of
survivors in employment before the crash had not yet returned to work 12 months after the accident (Table 3).

Table 1 Socio-Demographic Characteristics of Road Accident Survivors Followed at 12
Months, Benin, 2020–2021

Variables Number Percentage (%)/Mean (SD)

Age (years) 734 38.04 (12.38)

18–24 132 17.98

25–35 212 28.88

36–45 198 26.98

≥ 46 192 26.16

Sex 734

Male 543 73.98

Female 191 26.02

Marital status 712

Single 169 23.74

Married/ with a partner 497 69.80

Divorced/Separated 46 6.46

Professional status 720

Employed 609 84.58

In training 71 9.86

Unemployed 40 5.56

BMI 649 24.04 (3.76)

Abbreviation: SD, standard deviation.
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Prevalence and Factors Associated with PTSD
Out of the 734 road accident survivors followed up at 12 months, 194 met the definition of PTSD, a prevalence of
26.43% (95% Confidence Interval [CI] = 23.36–29.75).

In univariate analysis, compared to subjects aged 18 to 24 years, patients aged 25 to 35 years had a higher risk of
PTSD (OR = 2.17, 95% CI 1.28–3.68) followed by those aged 36 to 45 years (OR = 1.77, 95% CI 1.03–3.04). Similarly,
female (OR = 1.83, 95% CI 1.28–2.61) and married/ with a partner subjects (OR = 1.68, 95% CI 1.10–2.58) had an
increased risk of developing PTSD than male and single survivors respectively. Injuries to the upper limbs were more
strongly associated with PTSD than injuries to other parts of the body (OR = 4.47, 95% CI 1.59–12.53). In addition,
hospitalized patients were more likely to develop PTSD than non-hospitalized patients (OR = 2.26, 95% CI 1.54–3.32). It
was also noted that patients transported to hospitals by ambulance were more likely to develop PTSD than those admitted
to the hospital by other means (OR = 2.02, 95% CI 1.36–3.00). Finally, the negative impact of the accident on income
and not returning to work since the accident were also significantly associated with PTSD (OR = 6.18, 95% CI 3.42–
11.17) (Table 4).

Multivariate analysis showed that female gender, patient hospitalization, negative impact on income, and not
returning to work were predictors of PTSD in the final model.

After adjustment for other variables, the probability of PTSD occurrence was higher in female than in male patient
(AOR = 2.14; 95% CI: 1.38–3.33) (p = 0.001). Similarly, hospitalization of the patient increased the probability of PTSD
occurrence (AOR = 1.87; 95% CI: 1.21–2.89) (p = 0.005). Furthermore, the negative impact of the accident on the
patient’s income was associated with the occurrence of PTSD in survivors (AOR = 4.22; 95% CI: 2.16–8.25) (p < 0.001).
Finally, not returning to work was also a predictor of PTSD (AOR = 3.17; 95% CI: 1.99–5.06) (p < 0.001) (Table 5).

The model was adequate, p = 0.462 (Hosmer and Lemeshow), and specific, p=0.000 (linktest).

Table 2 Clinical and Lifestyle Characteristics of Road Accident Survivors
Followed at 12 Months, Benin, 2020–2021

Variables Number Percentage (%)

History of chronic disease 720

Yes 179 24.86

No 541 75.14

History of road accidents 462

Yes 163 35.28

No 299 64.72

Drug consumption 700

Yes 2 0.29

No 698 99.71

Alcohol consumption 704

Yes 482 68.47

No 222 31.53

Tobacco consumption 706

Yes 54 7.65

No 652 92.35
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Discussion
The present study aimed to determine the prevalence and factors associated with the occurrence of post-traumatic stress
disorder (PTSD) at approximately 12 months in road accident survivors in Benin.

Table 3 Road Accident Characteristics and their Economic Impact on Survivors at 12 Months,
Benin, 2020–2021

Variables Number Percentage (%)

Type of user 728

Pedestrian 84 11.54

Motorcyclist 605 83.10

Other users 39 5.36

Driver of the vehicle 629

Yes 475 75.52

No 154 24.48

Pattern of traumatic injury 734

Head 14 1.91

Upper limbs 16 2.18

Thorax/abdomen 497 67.71

Lower limbs 207 28.20

Severity (AIS) 705

Yes 95 13.48

No 610 86.52

Hospitalization 728

Yes 437 60.03

No 291 39.97

Means of transport to the hospital 726

Ambulance 287 39.53

2–3 wheelers vehicle 256 35.26

Private vehicle 153 21.07

Himself 30 4.13

Negative economic impact on income 734

Yes 555 75.61

No 179 24.39

No return to work 667

Yes 125 18.74

No 542 81.26
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Table 4 Factors Associated with PTSD in Road Accident Survivors Followed at 12 Months, Benin, 2020–2021: Univariate Analysis

Variables Total Follow-Up (N) PTSD (n) Percentage (%) COR CI 95% p-value

Age (Years) 734 0.017

18–24 132 24 18.18 1.00

25–35 212 69 32.55 2.17 1.28–3.68

36–45 198 56 28.28 1.77 1.03–3.04

≥ 46 192 45 23.44 1.38 0.79–2.40

Sex 734 0.001

Male 543 126 23.20 1.00

Female 191 68 35.60 1.83 1.28–2.61

Marital status 712 0.027

Single 169 33 19.53 1.00

Married/ with a partner 497 144 28.97 1.68 1.10–2.58

Divorced/Separated 46 9 19.57 1.00 0.44–2.28

Professional situation 720 0.224

In function 609 165 27.09 0.87 0.43–1.75

In training 71 13 18.31 0.52 0.21–1.29

Unemployed 40 12 30.00 1.00

BMI 649 24.64 0.34 1.05 1.00–1.10 0.020

History of chronic illness 720 0.920

Yes 179 48 26.82 1.02 0.70–1.49

No 541 143 26.43 1.00

History of road accidents 462 0.059

Yes 163 30 18.40 0.64 0.40–1.03

No 299 78 26.09 1.00

Drug consumption 700 0.469

Yes 2 1 50.00 2.86 0.18–45.90

No 698 181 25.93 1.00

Alcohol consumption 704 0.191

Yes 482 133 27.59 1.28 0.88–1.85

No 222 51 22.97 1.00

Tobacco consumption 706 0.556

Yes 54 16 29.63 1.20 0.65–2.21

No 652 169 25.92 1.00

Type of user 728 0.346

(Continued)
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Results showed that the prevalence of PTSD was 26.43%. The associated factors were female gender, hospitalization
of the survivor after the accident, not having returned to work at the 12-month follow-up, and negative impact of the
accident on the survivor’s income.

Table 4 (Continued).

Variables Total Follow-Up (N) PTSD (n) Percentage (%) COR CI 95% p-value

Pedestrian 84 27 32.14 1.07 0.47–2.42

Motorcyclist 605 153 25.29 0.76 0.38–1.54

Other users 39 12 30.77 1.00

Driver of the vehicle 629 0.064

Yes 475 112 23.58 0.68 0.46–1.02

No 154 48 31.17 1.00

Location of the injuries 726 0.004

Head 6 2 33.33 1.34 0.24–7.40

Upper limbs 16 10 62.50 4.47 1.59–12.53

Thorax/abdomen 497 135 27.16 1.00

Lower limbs 207 42 20.29 0.68 0.46–1.01

Severity 705 0.004

Yes 95 37 38.95 1.99 1.27–3.13

No 610 148 24.26 1.00

Hospitalization 647 0.000

Yes 379 121 31.93 2.26 1.54–3.32

No 268 46 17.16 1.00

Means of transport to the hospital 726 0.000

Ambulance 287 96 33.45 2.02 1.36–3.00

2–3 wheelers vehicle 256 51 19.92 1.00

Private vehicle 153 42 27.45 1.52 0.95–2.43

Himself 30 1 3.33 0.14 0.02–1.04

Negative economic impact on income 734 0.000

Yes 555 181 32.61 6.18 3.42–11.17

No 179 13 7.26 1.00

Not returning to work 667 0.000

Yes 125 70 56.00 5.11 3.39–7.72

No 542 108 19.93 1.00

Abbreviations: PTSD, post-traumatic stress disorder; CI, confidence interval; COR, crude odds ratio.
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Prevalence of Post-Traumatic Stress Disorder
The prevalence of PTSD was 26.43%, which is close to the 26.7% and 22.8% observed by Iteke et al and Yohannes et al
respectively in road accident survivors.10,25 Nevertheless, it is higher than the 12.6% observed by Alenko et al33,40 These
authors used another PTSD screening tool, the Trauma Screening Questionnaire (TSQ). In addition, the collection was
limited to the group of male drivers of public transport vehicles. In other studies, Bedaso et al and Kim et al found a similarly
low prevalence of 15.4% and 5.6% respectively.17,24 Although Bedaso et al used the PCLS tool in hospital-recruited road
accident survivors, the difference in prevalence may be due to the fact that the assessment was performed within only one
month after the road accident.24 In the Kim et al study, this difference could be related to the tool used for the assessment of
PTSD. This tool was the Korean version of the Composite International Diagnostic Interview (K-CIDI 2.1).17 A WHO
survey found a low prevalence of PTSD of 2.5% among survivors of potentially fatal road accidents.41

The prevalence found in this study is nevertheless lower than that observed in several other studies.26,42–45 This wide
variability in PTSD prevalence was found in a meta-analysis conducted by Lin et al who observed prevalence ranging
from 6.3% to 58.3%.46

This difference could be due to the 12-month period considered in this study, which is not the case in several other
studies that have assessed prevalence at widely varying time periods. In these studies, assessment tools, thresholds for
PTSD diagnosis and study design are heterogeneous. Nevertheless, a multicenter survey conducted in 24 countries
demonstrated that higher levels of vulnerability in a country is associated with a decreased risk of PTSD in the
population. In this research, the highest prevalence was observed in Canada, the Netherlands and Australia, while the
lowest was noted in Nigeria, China and Romania.47 We could therefore also note the role of individual and collective
resilience of individuals in each country in the face of psychosocial risks. This is also the case in Israel, for example,
where the low prevalence of PTSD in a context of recurrent attacks has been explained by certain authors by a process of
habituation and adaptation mechanisms developed by the population.18,23

Table 5 Factors Associated with PTSD in Road Accident Survivors Followed
at 12 Months, Benin, 2020–2021: Final Model

Variables AOR CI 95% p-value

Sex

Male 1.00

Female 2.14 1.38–3.33 0.001

Hospitalization

Yes 1.87 1.21–2.89 0.005

No 1.00

Negative economic impact on income

Yes 4.22 2.16–8.25 0.000

No 1.00

No return to work

Yes 3.17 1.99–5.06 0.000

No 1.00

Notes: Adequation and specification test: Modelfitness p=0.462 (Hosmer and Lemeshow), p=0.000
(linktest).
Abbreviations: CI, confidence interval; AOR, adjusted odds ratio.
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Factors Associated with Post-Traumatic Stress Disorder
The results show that women were at greater risk for PTSD than men. This excess risk for women is consistent in most of
the studies found in the literature.1,7,10,25,26,42,48 However, Sadat et al found no association between PTSD and the gender
of survivors.30 The vulnerability of the patients in this study could be explained by the fact that in Benin there is no
mechanism for financial support or psychological support for road accident survivors. They are often forced to sell
valuables to cover expenses, which can cause emotional damage and distress in these survivors. This situation is
exacerbated in Benin context when the patient is a woman, as she plays a central role in the household and society
with important responsibilities towards children, husbands and the family in general. Some authors have linked this to
women having a lower capacity to cope.12 Still others have justified it by women adapting poorly, interpreting trauma
more negatively than men.49–51

Other risk factors identified were hospitalization, not returning to work, and negative economic impact of the accident
on income. Our hypothesis that PTSD is related to a negative economic impact of the traffic accident on the victim is thus
verified. Similar results have been found by other authors in survivors with severe initial injuries as well as in
hospitalized patients.45,52 In addition, some authors had noted that perceived social deprivation and loss of professional
activity due to the accident were risk factors for PTSD.52,53

Having little financial or social support is therefore an important factor in the development of PTSD.25,26,33–38 Some
authors have also identified factors with a psychological impact, such as divorce, was as being significantly associated
with PTSD.45 A study conducted at 12 months on the ESPARR cohort in the Rhône region found that subjects from
lower socio-economic backgrounds experience many difficulties after an accident, particularly in returning to work. The
authors concluded that it would be very important to better take into account and treat PTSD.5 These results could be
explained by the financial vulnerability of underpaid patients without a culture of healthcare provision or alternative
mechanisms to cover the costs of care.

Strengths and Limitations
The cross-sectional design of the study may have only partially captured temporal relationships. This does not however
invalidate the study.

Social desirability and recall biases could have interfered with survivors’ decisions when the questionnaire was
administered. Individuals without PTSD symptoms may have less recall of a previous exposure than those with PTSD
symptoms.

Another limitation of this study is that some pre-injury factors were not collected, and the DSM-IV tool used for
collection is an older version compared to the DSM-V. However, the tool has been validated and has good internal
consistency. Another strength of this study is that the collection was performed by trained health professionals under the
supervision of medical epidemiologists. Finally, the study is original in Benin and used a relatively representative
sample.

Conclusion
The high prevalence of PTSD demonstrates that road accidents have a large impact on the mental health of survivors in
Benin.

Female gender, hospitalization after the accident, not having returned to work, and negative impact of the accident on
the survivor’s income were significantly associated with PTSD at 12 months.

Early diagnosis of patients at risk of PTSD and a multidisciplinary approach to the management of PTSD patients,
involving trauma specialists, psychologists, and psychiatrists could improve survivors’ health.
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