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Introduction

Even with worldwide and local initiatives aimed at
preserving life on the roads, approximately 1.35 million
people die each year due to road accidents.! Road traffic
accidents (RTAs) remain the third leading cause of

Abstract

Background: This systematic review and meta-analysis aimed to evaluate the prevalence of post-
traumatic stress disorder (PTSD) among road traffic accident (RTA) survivors, a demographic
impacted by over 50 million disabilities globally each year.

Methods: An initial systematic search was conducted in November 2021, with an updated
search performed in October 2024. Relevant databases were comprehensively searched using
keywords related to “traffic accidents,” “road accidents,” “motor vehicle accidents,” “PTSD,”
and “Post-Traumatic Stress Disorder.” This systematic review and meta-analysis were conducted
in accordance with the PRISMA 2020 guidelines and the PICO framework established by
Cochrane. The review included studies that involved RTA survivors diagnosed with PTSD,
focusing on time frames from one to six months post-accident and utilizing DSM criteria. Eligible
studies were reviewed for quality using the standardized critical appraisal instruments from
the Joanna Briggs Institute (JBI) Checklist, by two independent reviewers. Meta-analysis was
performed using Comprehensive Meta-Analysis statistical software and STATA16 to estimate
overall prevalence rates and subgroup analyses to explore variations.

Results: A comprehensive search across multiple databases identified 11,142 articles, of which
92 were reviewed, and 82 were included in the meta-analysis. The findings revealed an overall
PTSD prevalence of 20.3% (95% confidence interval [Cl]: 18.1%-22.8%; 1::93.86%); 18.7%
(95% Cl: 16.0%-21.8%; 12: 93.47%) based on clinician-administered assessments and 22.8%
(95% Cl: 18.8%-27.3%; 12: 93.92%) from self-reported questionnaires. After removing outliers,
the total prevalence was decreased to 18.1% (95% Cl: 15.4%-21.0%; 1::93.09%), in clinician-
administered and 20.8% (95% Cl: 17.5%-24.4%; 1*: 91.51%) in self-reported questionnaires.
Notably, the prevalence was 29.4% (95% Cl: 22.4%-37.5%) one-month post-RTA, decreasing
to 18.8% (95% Cl: 14.8%-23.5%); P<0.001 at three months. Age did not significantly predict
PTSD prevalence rates. The quality assessment of the studies included demonstrated moderate
to high quality according to the Joanna Briggs Institute standards, ensuring the reliability of the
findings. Geographic variability in PTSD prevalence was observed, with lower rates reported
in Switzerland, Australia, Germany, and Japan, while higher rates were found in Spain, China,
and Iran.

Conclusion: This review highlights a significant PTSD prevalence of 20.3% among traffic
accident survivors, emphasizing the need for early intervention and targeted mental health
support to mitigate long-term psychological impacts and improve recovery outcomes in this
vulnerable population. Screening and public awareness of disease symptoms are recommended.
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disability, involving more than 50 million people injured
worldwide annually. RT As, as the most frequent accidental
traumatic events, can happen to anyone, including
children and teenagers. Evidence has shown that RTAs
may increase a person’s risk of developing a wide range
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of psychiatric disorders, including post-traumatic stress
disorder (PTSD), depression, and anxiety.”*

PTSD is a chronic and debilitating mental condition
that may develop in response to catastrophic life events
following exposure to an unintended traumatic event.
Over the past few decades, there has been an increase in the
number of people affected by traffic accidents worldwide.
PTSD is primarily caused by motor vehicle accidents
(MVAs) in the general population.® In the United States,
approximately six million motor vehicle accidents occur
annually, causing over 2.5 million injuries. A study by the
National Institute of Mental Health found that more than
39% of those who survive these accidents develop PTSD.
Numerous studies on traumatic events have consistently
demonstrated that PTSD can have long-term negative
impacts on quality of life. The prevalence of PTSD varies
widely between studies, ranging from 4.9% to 34.5%,””°
which may be related to differences in the time interval
between the trauma’s occurrence and the assessment of
PTSD.

The Diagnostic and Statistical Manual of Mental
Disorders-V, fifth edition, outlines that PTSD is
characterized by infiltration, avoidance, heightened
arousal, and detrimental alterations in mood and
cognition.!"! Furthermore, PTSD can result in financial
difficulties in addition to physical and psychological
harm."” Children and adolescents who have experienced
RTA often suffer from diminished health-related quality of
life due to early signs of PTSD."* Additionally, individuals
with PTSD are at an increased risk of metabolic syndrome
and obesity." The medical costs for RTA survivors with
PTSD are significantly higher than for those without
PTSD. Accurate estimation of PTSD prevalence among
RTA survivors helps health service providers provide
prompt and effective intervention strategies.”

Several factors are considered potential predictors
of PTSD among survivors of MVAs. Previous studies
indicate that female sex, depression, a history of RTA,
peritraumatic dissociative experiences, an acute stress
disorder (ASD) diagnosis, rumination, higher injury
severity, and involvement in litigation or compensation
following trauma are significant predictors of PTSD.'®
'8 Additionally, high levels of emotion (such as fear,
helplessness, panic, guilt, or shame) during or right after
a traumatic event, a lack of social support following a
traumatic event, and previous psychological adjustment
issues are all factors that increase the risk of developing
PTSD."” While injuries to the driver or passengers did
not receive much support as predictive factors, the
individual’s perceptions and responses to the accident,
avoidance behavior, and suppressed thoughts about the
accident significantly predicted PTSD.'

A comprehensive understanding of PTSD prevalence
is essential for the development of effective treatment
strategies, informing policy decisions, and ultimately
enhancing mental health outcomes for both individuals
and communities. Two prior systematic reviews have

been published to assess the prevalence of PTSD after
RTA and to identify the predictors of PTSD in adult
survivors of road traffic collisions.'”> This systematic
review and meta-analysis aim to investigate the prevalence
of PTSD among survivors of RTA by updating previously
published systematic reviews.

Methods

This systematic review and meta-analysis was conducted
in accordance with the PRISMA 2020 guidelines, which
provide a standardized framework for transparent and
comprehensive reporting of systematic reviews and
meta-analyses.”® The PRISMA checklist was followed
to ensure that all critical elements of the review process
were addressed, including the identification, screening,
eligibility, and inclusion of studies.

Study Population

Following the PICO framework established by Cochrane,
we have previously articulated our intention to conduct
a systematic review focusing on survivors of RTAs
(Population) to investigate and synthesize the total
prevalence (Outcome).

Inclusion/Exclusion Criteria

The following criteria were considered for eligibility:
the sample consisted of RTA survivors diagnosed with
PTSD 1 to 6 months after the accident (using different
versions of DSM criteria or self-reported questionnaires).
Studies were excluded if they were presented in non-
English, were conference abstracts, were case studies or
dissertations, were letters, or reviews. Additionally, while
a month or more should pass before a PTSD assessment
is conducted (no more than six months in line with
DSM-IV criteria), studies on delayed PTSD and cases
influenced by confounding variables, such as traumatic
brain injury or post-traumatic amnesia, were excluded.
No age restrictions were considered.

Information Sources

An initial systematic search was conducted in November
2021, with an updated search performed in October
2024 in PubMed, Ovid, ProQuest, Scopus, Web of
Science, Cochrane Library, and Google Scholar using
the keywords Traffic Accident, Traffic Collision, Traffic
Crash, Road accident, Motorcycle accident, Motorcar
accident, Motor vehicle accident, PTSD, Moral Injury,
and Post-traumatic Neuroses. The updated systematic
search was conducted in October 2024 using the same
search strategy and sources. Also, the reference lists of the
studies were checked to retrieve any relevant publications.
The full version of the search strategy is presented in
Supplementary file 1.

Study Selection
First, all identified citations were loaded into EndNote
X20. After deleting duplicates, two independent reviewers
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screened titles and abstracts to assess the review’s inclusion
criteria. Then, two independent professional reviewers
(HS and ZS) evaluated the full text of the selected eligible
studies in detail. If any did not meet the inclusion criteria,
they were excluded. Any reviewer disagreements were
resolved through discussion or by a third reviewer (HSB).

Data Extraction

Utilizing the modified standard JBI data extraction tool,
two reviewers (HS and ZS) independently determined
the qualified papers and retrieved their data. Any
disagreements were settled by consensus between the two
reviewers or by conversing with the third reviewer (HSB).
The data extraction table includes the study’s first author,
publication year, the study’s nation, sample size, the timing
of the PTSD assessment, the seriousness of the injury,
the PTSD assessment tool, and prevalence. The PTSD
diagnosis was determined through clinician assessments
or self-reported questionnaires. The clinician-based
evaluation contributed to the PTSD diagnosis, while the
self-reported questionnaires indicated probable PTSD
diagnosis.

Assessment of Methodological Quality

According to standardized critical appraisal instruments
from the Joanna Briggs Institute, eligible studies were
critically appraised by two independent reviewers (HS and
ZS) at the study level. Any disagreements were resolved by
discussion or consultation with the third reviewer (HSB).
Studies with a half or higher score in questions were
included as high or moderate-quality studies (available at:
https://jbi.global/critical-appraisal-tools).

Statistical Analysis

All analyses were performed using registered copies of
Comprehensive Meta-Analysis statistical software (version
3; Biostat, Englewood, NJ) and STATA16 (StataCorp,
College Station, TX, USA). The study statistician
extracted the data for the primary outcomes. The random
effect model was employed because we might not have
access to other unidentified, unregistered, or unpublished
investigations. The between-study heterogeneity was
assessed using statistics such as the Cochran Q test, Tau-
squared, and I-squared. Significant results of the test and
values higher than 75% for I-squared were considered
substantial heterogeneity.?! Estimates were made for
the effect sizes and 95% Cls. The publication bias was
evaluated using funnel plots. To assess the bias, Egger’s*
and Begg’s* as well as Duval and Tweedie’s trim and fill
were performed. The age of the research population was
used as the independent variable in the meta-regression
analysis, which is typically necessary to identify the cause
of heterogeneity.

As needed, subgroup analysis based on the PTSD
assessment tool by country, age groups (adults > 18 years,
children<18 vyears),” and gender was conducted to
identify the sources of heterogeneity.

Results

Study Inclusion

Our initial search retrieved 11142 articles from databases.
After removing duplicates (n=>5121), reviewing the titles/
abstracts, and reading the full text of eligible articles, 598
tull texts of the articles were evaluated. Finally, 92 studies
were systematically reviewed,**”'¢»'2 and 82 studies
(including 30 clinician-administered measures studies)
were candidates for meta-analysis (Figure 1).

Characteristics of Included Studies

The full details of the included studies are presented in
Table 1. The prevalence of PTSD was evaluated in 82
studies.

The research encompassed a diverse range of countries,
including Saudi Arabia,”® Albania,” Australia,’?24%36
Belgium,*  China,”">%7>1%  Scotland,”” Denmark,*
Ethiopia, 28,29,41,84 France,16,35,77,81,95,111 Germany’7,26,31,45,60
Greece,”' India,”*''® Iran,”’¢ Taiwan,® Israel,*
Japan,*®*7%1%  Malaysia,” Nigeria,” Portugal,”* South
Korea,” South Africa,”"”® Spain,* Sweden,* Switzerland,'™*
Turkey,83 the Unlted Kingdom’3,39,40,50,55,64,65,68,90,96,97,99,101
Balkan,” Greece, Germany, and Italy,”” and the United
States.30'34'37'43’44’47’48’52'56'58'75’80’100'102’107'108’109’112 Some Studles
reported the prevalence of PTSD in children.”8>90-9293-106

The studies varied in geographical distribution, with 39
conducted in Europe, 20 in Asia, 19 in North America,
7 in Oceania, and 7 in Africa. Sample sizes were notably
heterogeneous, ranging from a minimum of 2177 to
a maximum of 3,604 participants,'” and assessment
durations spanned from several days to six months. The
severity of injuries was documented through qualitative
measures.

Diagnostic  assessments  predominantly  utilized
standardized instruments such as the Clinician-
Administered PTSD Scale (CAPS) aligned with DSM-IV
criteria, the PTSD Checklist-Civilian version (PCL-C),
the Structured Clinical Interview for DSM (SCID) as
per DSM-III-R or DSM-IV standards, the Impact of
Event Scale-Revised (IES-R), the PCL-S, the Composite
International Diagnostic Interview for PTSD (CIDI-
PTSD), the PTSD Diagnostic Scale (PDS), the Perceived
Stress Scale (PSS), the Penn Inventory, and the PTSD
of the Mini International Neuropsychiatric Interview
(M.LN.I). Although less commonly employed, additional
evaluation methods are comprehensively outlined in
Table 1.

Among the studies reviewed, PTSD diagnoses were
self-reported in 35 cases and clinician-administered in
50 cases. The reported prevalence of PTSD varied widely,
falling within the range of 2.9% to 77.8%. Furthermore,
the mean age of participants spanned from 23 years to
66.09 years, with a standard deviation of 5.9 years. The
time point to measure PTSD was between 1 to 6 months
after RTAs in survivors.

We analyzed the frequency of PTSD according to the
clinician-administered or self-reported questionnaire in
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Figure 1. The PRISMA flow diagram shows the search and screening processes

the included studies at different time points. According
to the results of clinician-administered assessment, the
prevalence of PTSD varied between the minimum percent
0f 13.3% in Ongecha-Owuor et al” to 48% at the Lesaca et
al® study one month after RTA. At six weeks after RTA,
the prevalence of PTSD varied between 10.4% in the Irish
et al study® to 37.1% in the Stallard study. The minimum
and maximum rate was 7.1%'" to 51%® at two months
post-injury, respectively. At three months post-injury,
this rate was 6.8%,%” and 50%,"* and at 6 months 1.7%,%
and 38.9%,” respectively.

In terms of self-administered questionnaires, the
prevalence rate of PTSD was low in the study of Allenou
et al from France (3.6%)® at one month post-injury, while
Fekadu et al* reported the highest rate (46.5%). At 6
weeks post-injury, Angerpointner et al*® reported 5.6% of
PTSD, and Wang et al® reported 82.8% of cases with this
disorder. At three months, the Angerpointner et al* study
found that only 2.8% of cases had PTSD, while Bryant
et al” from the UK, and Schifer et al” from Germany
reported 25% of its prevalence.

The minimum rate of PTSD after RTA was observed in
the Mehnert et al® study (8.0%), and the maximum rate
was in the Papadakaki et al” study (39.6%).

Clinician-Administered Measures

We calculated the total prevalence of PTSD according to
the clinician-administered measures, which was 18.7%
(95% CI: 16.0%-21.8%; I*: 93.47%) (Figure 2).

After removing outliers, the total prevalence decreased
to 18.1% (95% CI: 15.4%-21.0%; I*: 93.09%) in clinician-
administered.

In subgroup analysis based on the time points in
clinician-administered measures-related studies, the
results revealed that 1 month after RTA, the prevalence
of PTSD was 29.4% (95% CI: 22.4%-37.5%; 1% 85.97%)
among 11 eligible studies; in 3 months following RTA,
this rate was 18.8% (95% CI: 14.8%-23.5%; I%: 89.83%) in
13 included studies, and at six months was 13.0% (95% CI:
9.6%-17.3%; 1% 95.81%) in the 24 included studies. At the
other time point, consisting of 2 months following RTA,
this rate was 26.5% (95% CI: 11.2%-50.5%; I%: 88.52%) in
4 eligible studies, and at 4 months was 36.6% (95% CIL:
30.6%-43.0%; I*: 11.49%) in two eligible studies (Figure 3).

In subgroup analysis based on continents in clinician-
administered measures-related studies, the prevalence in
American areas was 18.3% (95% CI: 13.3%-24.7%) among
14 studies; in European regions, 19.5% (95% CI: 15.5%-
24.1%) in 19 eligible studies, 18.2% (95% CI: 12.7%-
25.4%) among six related studies in Western Pacific
regions, 19.9% in Asia (95% CI: 12.8%-29.6%) in nine
eligible studies, and 14.8% (95% CI: 11.12%-19.3%) in 3
African studies (Figure 4).

According to the subgroup analysis based on the
different countries within the clinician-administered
group, the most published papers were from the USA
(n=14 studies, with a prevalence of 23.8% (95% CL:
16.2%-33.6.2%; 1% 98.8%). According to our findings, the
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Table 1. The characteristics of included studies

Measure to assess

Self-reported/

First author Country  Sample size  Timepoint Injur)" PTSD and DSM Clinician PTSD prevalence Mean age
(year) severity . ..
version administered
Alshardan Saudi
(2020) Arabia 334 NM NM PCL-C (DSM-IV) Self-reported 39.2
; 6 weeks Self-reported 5.6
ANgerpoininer o any 36 Minor IESR 39.8 (16.0)
(2020) 3 months 2.8
Minor, ﬁ:LantaTi)sztress
Bahari (2017)* Malaysia 68 1 month  moderate, . ) Self-reported 7.4 (incidence) 66.09 (5.9)
. Disorder Checklist
and major g .
Civilian version
Not less
Bedaso (2020)*® Ethiopia 416 than Hospitalized PCL-S Self-reported 15.4
one month
s Clinician
Berna (2012)'®  France 155 6 months  Hospitalized CAPS (DSM-IV) . 7.74 36.7 (16.4)
administered
All emergency
responders: 19.9
Bezabh Ethiopia 603 PCL-C Self-reported (ambulance
(2018)*
nurses:11.5;
firefighters:20.7)
Sechi MVA victims: 35.4
Blanchard > Clinician (12.5)
(1995)3° Ues 158 2 BT 2:;:;2:1 SEIOEHIERY administered 02 control: 37.7
(14.00)
Criterion A: Exposed
Sought to: death, threatened
Brand (2014)*"  Germany 258 NM medical death, serious injury, 0.78 (incidence)
attention and sexual violence
(DSM-V)
L Male: 29.95 (11.49)
Bryant (2003)** Australia 87 6 months  Hospitalized (ClIpIH51£D) (DR C[ml.u.an 22 female:33.36
11I-R) administered
(13.28)
. Hospitalized CIDI-PTSD (DSM-  Clinician No-TBI: 33.70
33
Bryant (2000)* Australia 113 6 months ~24h 1R) administered 21 (11.98)
Buckley . Clinician
(2004) USA 65 1 month  serious SCID (DSM-1V) administered 17 36.05 (15.04)
((;2131;515;?05 France 541 6 months  Hospitalized PCL (DSM-IV) Self-reported 18
Clinician
119 1 month L 45.4
g%']o{‘;f Spain Serious SCID (DSM-IIl-R) ~ administered 383 (12.3)
108 4 months 32.8
Delahanty . Clinician
(2003)” USA 59 1 month  Serious SCID (DSM-IV) administered 20 37.3(17.7)
Doohan Minor, o 2o
(2017)® Sweden 54 1-3 months moderate, TSQ 7 Tt [l okl 57
for PTSD
(bus) severe
Ehlers (1998 UK 888 3months oM M pee by Clinician 23.1 33.4(13.1)
& moderate administered : : :
. Moderate to Clinician
Ehring (2008)* UK 141 6 months SCID (DSM-IV) L 12.1 34.95 (10.60)
severe administered
No maior The median age
Fekadu (2019)*' Ethiopia 299 1 month ) PCL-C Self-reported 46.5 was 31 with (IQR)
trauma
of 25-42.
Male: 2.9%, males: 35.3 (12.3),
Eitzharris ) 62 g wrzele o el Female:7.4% Females: 38.7 (12.3)
» Australia  Males=35 Hospitalized PCL-C )
(2006) Females=27 6.8 months Male: Nil,
Female:7.4%
- Clinician
Flesher (2001)* USA 70 1 month Hospitalized SCID (DSM-IV) .. 17 33.2 (14.6)
administered
4 weeks Self-reported 42.1
Fredman USA 114 Severe PCL-C 38.14 (12.52)
(2017) 16 weeks 24.3
Frommbercer Hospitalized
(1998)" 8 Germany 152 6 months  minimum of IES, PSS (DSM-III-R)  Self-reported 18.4
bone fracture
Fuglsang 6-8
(2004) Denmark 90 months Attended ED PDS (DSM-1V) Self-reported 17 33.99 (11.3)
Fullerton . Clinician
2001)7 USA 122 1 month Serious SCID (DSM-11I-R) administered 34.4 35.6 (13.1)
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Table 1. Continued.

Measure to assess

Self-reported/

First author Country  Sample size  Timepoint In]ur)" PTSD and DSM Clinician PTSD prevalence Mean age
(year) severity . .
version administered
Gabert-Quillen - Clinician
(2012) USA 201 6 months  hospitalized CAPS administered 7 39.6 (15.7)
Hamanaka ) Clinician
(2006)" Japan 82 6 months  Serious SCID (DSM-1V) administered 8.5
. Hospitalized CIDI-PTSD (DSM-  Clinician
49
Harvey (1998)* Australia 71 6 months o924 h R) administered 25.4 33.29 (12.00)
16 Penn Inventory
Holeva (2001)*® UK 265 Serious (DSM edition not Self-reported 23
months o
specified)
Hu (2018 China 70 6 months  mild CAPS (DSM-IV) Clinician 414
administered
6 weeks  Hospitalized Clml'c:'an 10.36
administered
Irish (2011)% USA 196 Mild, CAPS (DSM-1V) 38.4 (14.7)
6 months  moderate & 7.14
severe
PTSD module of the RSl
1-12 Mini International Clinician awiiisl] s
Iteke (2011)*  Nigeria 150 o . 26.7 32.14+8.85,
months Neuropsychiatric administered
Interview (M.LN.I) control 2:
T 33.01+8.95
Clinician
72 3 months .. 8.3
Jg%%’;i Australia ﬁg:”i?jd 1 pTSD1 (DSM-II-R)  administered (3]12'87 0
62 6 months P 8 ’
6 weeks Clinician Non-TBI: 27.4
dministered TBI: 30.4
Jones (2005)% UK 131 Severe PSS (DSM-IV) administere 36.75 (12.77)
3 month Non-TBI: 18
onths TBI: 17.2
Kassam-Adams 251 parents of
B USA children with 6 months  Hospitalized PTSD Checklist 8
(2009)°°
RTA
Khodadadi- L
Hassankiadeh Iran 528 6 weeks-6 Atiended topqg Clinician 30.49 33.59 (13.29)
months hospital administered
(2017)>7
280 L
(120 women, 6 weeks  Admitted Clinician Women: 19.2
Kobayashi 160 men) 1 level-1 administered Men: 8.1 women:39.93
(2% ]agy)ff : USA 217 (99 e CAPS (DSMIV) (15.29), men :
Women: 14.1 37.41 (15.00)
women, 118 6 months  centers
Men: 2.5
men)
1 month  Mild, Self-reported 35.5
Kovacevic e AL,
2021y Balkans 200 serious, PCL-C
6 months  severe, 20.5
critical
Kuhn (2006) Germany 58 6months Moderate o SCID (DSM-IV Clinician 6 38.6 (13.6)
Severe German version) administered
. . L PTSD: 44.6 (11.1)
Kupchik Israel 60 3months  OUPATENt  cupe s scipyp  Clinician 50 non-PTSD: 45.4
(2007)°1 clinic administered
(13.2)
4212 Mild, severe,
Li (2021)% China 206 months critically PCL-S Self-reported 24.8 39.8 (12.5)
severe
Matsuoka Clinician
(2008)°* Japan 100 4-6 weeks Severe CAPS (DSM-IV) administered 8 37.0(16.1)
. Diagnostic criteria S
Mayou (1993)% UK 174 3 months m‘a”srr & for ;:C[iln:“ili?ere J 8
’ PTSD (DSM-III-R) i
Mayou (1997 UK 111 3 months  Attended ED e 10
administered
McFarlane Australia 26 6 months  Hospitalized CAPS (DSM-IV) Clinician 26.9
(1997)%° p administered :
Minor, L
. . Clinician
Naim (2014)%”  Israel 415 3 months  admitted CAPS, PCL, CADSS L. 6.75
administered
to ED
Nightingale T1:33.3 (10.5),
(2000 UK 60 6 weeks PDS (DSM-1V) Self-reported 30.8 172:34.8 (10.8)
Ning (2017)®  China 166 3 months PCL-C Self-reported 15 38.75 (1.13)
Admitted to Clinician
H H 70
Nishi (2013) Japan 106 6 months IcU CAPS administered 7.5 38.3 (16.0)
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Table 1. Continued.

Measure to assess

Self-reported/

First author Country ~ Sample size  Timepoint In]ur)" PTSD and DSM Clinician PTSD prevalence Mean age
(year) severity . ..
version administered
Ongecha- . . Clinician
Owor (2004)” Africa 264 1 month  Serious SPI (DSM-1V) administered 13.3
initial:120
. Greece, (Greece=41, . PTS: Baseline: 43.5%
(Pzag)]a;i;\fakx Germany  Germany=3, ri;o]nzths IACdLT[tted © s R Self-reported 6 months: 39.6% 41.8 (16.7)
and ltaly  ltaly=40), 12 12 months: 21.1%
months: 93
Prakasam . Moderate,
(2013)" India 86 6 months . IES-R Self-reported 233
Pires (2013)"*  Portugal 124 4 months  serious RTES 58.90
s Diagnostic criteria  Clinician
75
Ryb (2009) USA 367 6 months  Hospitalized for PTSD (DSM-IV)  administered 27.5
Saberi (2013 Iran 385 NM PCL-C) Persian Self-reported 19.2 35.45+9.04
version(
Clinician At 2 months
21 2 months administered 333 PTSD+: 23, PTSD
Shaikh (2012)”” France hospitalized CAPS ~:26
at 6 months
18 6 months 38.9 PTSD+: 29, PTSD
-:20
Mi - RS-PT! M-
Smith (20077 UK 39 4months  MInOr (Ut SRS-PTSD (DS Self-reported 12.8
patients) 1I-R), IES
Suliman South [3mr:2|r;:h351'/ 3 months Clinician baseline: 22.9% FISD. 54751 1.5
. ' " Minor, major CAPS . 3 months: 19.6% no PTSD: 33.71
(2014)78 Africa 104, 6 months administered
6 months: 12.2% (11.16)
6 months: 101
Trauma-exposed
victims with PTSD
(N=21):
40.86+12.26
Trauma-exposed
victims without
PTSD
) Clinician (N=17):
79
Sun (2013) China 62 6 months CAPS administered 33.9 35 6441191
Follow-up of trauma
exposed victims
with
PTSD (N=11):
42.09+12.79
Healthy control:
40.23+12.54
Clinician
122 1 month . 34.4 35.6 (13.1)
administered MVA: 35,59
80 1 _I11- . N
Ursano (1999)% USA 99 3 months Serious SCID (DSM-III-R) 259 (13.06), control
99 6 months 18.2 37:16113:09)
Vaiva (2003)" France 123 2 months  Hospitalized CAPS (DSM-IV) Clinician 51
administered
1 week Self-reported 87.5
Wang (2005)* Taiwan 64 Hospitalized PTSD-RI (DSM-III-R) 33 (11.77)
6 weeks 82.8
84 3 months CC;‘”'F'?” J 29.8
Yasan (2009)®  Turkey Attended ED CAPS (DSM-IV) administere
78 6 months 23.1
(Yzoof;eg;;es Ethiopia 492 1 month PCL-S Self-reported 22.8 30.12 (7.02)
Children
3 months Minor. or Post-Traumatic Stress Self-reported 25
Bryant (2004)* UK 86 hos itlalized Disorder Reaction 12.27 (2.86)
6 months  NOSP Index (RI) (DSM-IV) 18
Self-reported 10.2 (3.6)
DI Gallo hand .
(1997 Scotlan 19 12-15 PTSD-RI; IES Mild: 35; moderate:
weeks 8; severe: 6
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Table 1. Continued.

Measure to assess

Self-reported/

First author Country  Sample size  Timepoint In]ur)" PTSD and DSM Clinician PTSD prevalence Mean age
(year) severity . .
version administered
Clinician hillEE
baseline L Moderate: 18
administered
Sever: 0
Mild: 33
Gillies (2003)?* Scotland 158 2-16 days Attended ED CPTS-RI, CAPS-C Moderate: 7
Sever: 7
Mild: 44
12-15 Moderate: 22
weeks
Sever: 7
Jones-
Alexander Albany 21 CPTSDI, PCL-C 38.1 12.7
(2005)*
Landolt Child PTSD Reaction . % (I .
(2005)% 68 4-6 weeks Hospitalized Index (RDSM-IV- ga?fér;"(‘;t]h‘;[; ;20 2l (Czh;'g)re"' 9-82
(PTSS) TR); PDS for parents o :
. . Age of fathers:
Allenour France Mothers: 72 5weeks  NM PCL-S Self-reported ]8'1. in mothers 40.9 (5.3); Age of
(2010)* Fathers: 28 3.6 in fathers
mothers 41.7 (6.2)
Meiser- 2-4 weeks Self-reported 21.4
Stedman UK 28 Attended ED RIES-C; CPTC 13.2 (1.9)
(2009)% 6 months 10.7
FRI and the PTSD Clinician Severe: 12
Mirza (1998)”” UK 119 6 months  Attended ED symptom checklist administered moderate:1.7 13.61 (2.44 years)
(DSM-IV). mild:3.4
Clinician 41.1 children: 10.70
56 1 month ) administered Boys: 32 (2.46), control:
Pervamicku minor, Girls: 7 10.49 2.59
Greece moderate K-SADS; CPTS-RI
(2007)% q 18.8
and serious :
48 6 months Boys: 16
Girls: 2
Salter (2004 UK 67 fow weeks ~IMIted o cxpg Clinician 37 1503)
hospital administered
72 1 week Self-reported 11
Schifer (2006)” Germany Al T Gl e 13.6(3.3)
69 3 months ~ Revised (IES-R) 25
Stallard Clinician
(2001)10 USA 97 6 weeks  Attended ED CAPS-C administered 37.1 14.62 (3.16)
Stallard Clinician
(2004)" UK 158 4 weeks  Attended ED CAPS-C administered 29.1 14.85 (3.11)
Williams . Clinician
(2015)12 USA 3604 6 months  Serious NWS administered 7.4 14.63 (1.66)
Wu (2016)®  China 537 3months  Admited o ypg cp Clinician 24.77 6.840.9
the hospital administered
Clinician
50 2 months  Hospitalized CAPS-CA . 7.1
Zehnder Switzerland administered 7-16 years
(201 0)104
50 6 months 4
:\;(a)gg;% Japan Adolescent: 9 2 months CAPS Clinician Adolescent: 77.8 student: 17.0 (0.0),
i) p Adult: 17 administered Adult: 12 crew: 45.9 (11.6)
Giannopoulou Children’s Revised
(202”]0'2 Greece 168 2 months Impact of Events Self-reported 78 14.5(1.3)
Scale (CRIES-13)
Ziobrowski )5 1003 3 month CAPS-DSM-IV pTsp  Clinician 26.60 34.5 [24-43]
(2021)'7 onths administered ’ ’
Kessler (2021) ;55 666 2 months PCL-5 Self-reported 39.00 -
Joormann
(2022) 10 USA 1306 3 months PCL-5 Self-reported 20 -
Arora (2021)""° India 250 1-12 PCL-5 Self-reported 32.40 31-45
months
Yrondi 5 weeks, 6 5 weeks: 13.6,
(2022 France 125 months PCL-5 Self-reported 6 months: 10.3 40.83 (5.21)
Neylan
(2021)2 USA 666 2 months PCL-5 Self-reported 42 -
Airplane
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Table 1. Continued.

Measure to assess

Self-reported/

First author Country Sample size  Timepoint In]ur)" PTSD and DSM Clinician PTSD prevalence Mean age
(year) severity . . .
version administered
Trauma
counseling: -
21 4weeks  NM DSM-IV Clinician 48
administered 10
no trauma
counseling:20
Trauma
counseling:
Lesaca (1996)% USA 21 24
8 weeks
no trauma 0
counseling:
20
No trauma
: 14
counseling: 12 weeks 25
20
Train accident
3 weeks  Seri PSS Clinician 28 53 (17)
Engelhard Belgium Directly weeks erious administered
(2002)% 8 exposed: 29
3.5 months 17
Kim (2013)7 Clinician
(subway South korea 826 NM NM K-CIDI 2.1 L 1.5
A administered
drivers)
Baseline PCLTC (Portuguese Self-reported 8.3
version)
Lemos (2018)®  Portugal 216 Less than a 375
month
6 months 10.2
Posttraumatic moderate PTS: 28%,
Diagnostic Scale moderate to severe
71 1 month (PDS) — German Self-reported PTS:42%, severe PTS 48078
Mehnert G version 11%
: erman
2012) Y moderate PTS: 29%,
49 6 months moderate to severe

PTS :29%, severe
PTSD: 8%

lowest prevalence was observed in Switzerland (5.8%),
Germany (6%), and Japan (8%) in one, one, and three
eligible studies. In contrast, Spain (39%), China (32.2%),
Iran (30.5%), Greece (29.3%), and France (28.9%) had
the highest prevalence in two, three, one, two, and four
eligible studies, respectively (Figure 5). Furthermore, the
distribution of RTA survivors is schematically presented
in Figure 6.

In subgroup analysis to show the prevalence of
PTSD based on the injury severity within the clinician-
administered group, in hospitalized patients, the
prevalence rate was 18.7% (95% CI: 12.7%-26.6%); in cases
attended to the emergency department, this rate was 16.7%
(95% CI: 10.7%-25.2%) and in serious injuries 20.3% (95%
CI: 14%-28.7%) (Supplementary file 2, Figure S1).

In subgroup analysis based on age within the clinician-
administered group, the prevalence of PTSD in adults
(age>18 years) was 19.2% (95% CI: 16.4%-22.4%; I*
90.10%), and in children (age < 18 years) was 17.4% (95%
CIL: 11.9%-24.8%; I* 96.10) (Figure S2). After removing
outlier studies, the prevalence was estimated to be 17.8%
(95%CI: 15.2%-20.8%; 1*: 88.88%) in adults.

Figure S3 represents the result of the subgroup analysis

based on the checklist used for diagnosis.

Self-Reported Measures

For self-reported PTSD, the prevalence rate was 22.8%
(95% CI: 18.8%-27.3%;—1* 93.92%); After removing
outliers, the total prevalence was decreased to 20.8%
(95% CI: 17.5%-24.4%; 1%91.51 %) using self-reported
questionnaires (Figure 2 and Figure S4).

In subgroup analysis based on the time points in self-
reported group studies, 1 month after RTA, the prevalence
of PTSD was 22.6% (95% CI: 15.9%-31.2%; 1%92.61%)
among 10 eligible studies; in 3 months following RTA,
this rate was 19.7% (95% CI: 15.2%-25%; I* 58.08) in 5
included studies, and at six months was 17.4% (95% CI:
15.8%-23%; 1% 83.06%) in the 10 included studies. At the
other time point, consisting of 2 months following RTA,
this rate was 53.4% (95% CI: 36.5%-69.6%; 11 97.27%) in 3
eligible studies, and at 4 months was 19.6% (95% CI: 15.8%-
33.6%%; I*: 54.69%) in two eligible studies (Figure S5).

In subgroup analysis based on the WHO regions in self-
reported group studies, the prevalence in American areas
was 31.6% (95% CI: 29.9%-33.4%) among five studies; in
European regions, 24.4% (95% CI: 22.7%-26.1%) in 18
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Self-reported
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Self-reported
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Self-reported
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Random Self-reported
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—
Study name

Clinician administered
Clinician administered
Clinician administered
Clinician administered
Clinician administered
Clinician administered
Clinician administered
Clinician administered
Clinician administered
Clinician administered
Flesher (2001) Clinician administered
Fullerton (2001) Clinician administered
Gabert-Quillen (2012)  Clinician administered
Hamanaka (2006) Clinician administered
Harvey & Bryant (1998) Clinician administered

Berna (2012)
Blanchard (1995)
Bryant (2003)
Bryant (2000)
Buckley (2004)
Coronas (2011)
Coronas (2011).
Delahanty (2003)
Ehlers (1998)
Ehring (2008)

Hu (2018) Clinician administered
Irish (2011) Clinician administered
Irish (2011). Clinician administered
Jeavons (2000) Clinician administered
Jeavons (2000). Clinician administered
Jones (2005) Clinician administered
Jones (2005). Clinician administered
Jones (2005).. Clinician administered
Jones (2005)... Clinician administered

Khodadadi-HassankiadehQRi¢i&n administered
Kobayashi (2019) Clinician administered
Kobayashi (2019). Clinician administered
Kobayashi (2019).. Clinician administered
Kobayashi (2019)... Clinician administered
Kuhn (2006) Clinician administered
Kupchik (2007) Clinician administered
Matsuoka (2008) Clinician administered
Mayou (1993) Clinician administered
Mayou (1997) Clinician administered

McFarlane (1997) Clinician administered
Naim (2014) Clinician administered
Nishi (2013) Clinician administered
Ongecha-Owuor (2004) Clinician administered
Ryb (2009) Clinician administered

Clinician administered
Clinician administered
Suliman (2014) Clinician administered
Suliman (2014). Clinician administered
Sun (2013) Clinician administered
Ursano (1999) Clinician administered
Ursano (1999). Clinician administered
Ursano (1999).. Clinician administered
Vaiva (2003) Clinician administered
Yasan (2009) Clinician administered
Yasan (2009). Clinician administered
Lesaca (1996) Clinician administered
Lesaca (1996). Clinician administered
Lesaca (1996).. Clinician administered
Engelhard (2002) Clinician administered

Shaikh (2012)
Shaikh (2012).

Gillies (2003) Clinician administered
Gillies (2003). Clinician administered
Gillies (2003).. Clinician administered
Mirza (1998) Clinician administered
Mirza (1998). Clinician administered
Mirza (1998) .. Clinician administered

Clinician administered
Clinician administered
Clinician administered
Clinician administered
Stallard (2004) Clinician administered
Williams (2015) Clinician administered
Wu (2016) Clinician administered
Zehnder (2010) Clinician administered
Zehnder (2010). Clinician administered
Hannah N Ziobrowski (202fipician administered

Pervanidou (2007)
Pervanidou (2007).
Salter (2004)
Stallard (2001)

Doohan (2017) [39] (bus)NM
Kassam-Adams (2009) NM

Pires (2013) NM
Mehnert (2012) NM
Mehnert (2012). NM
Mehnert (2012)... NM
Mehnert (2012)... NM
DI Gallo (1997). NM
DI Gallo (1997) .. NM

Angerpointner (2020)  Self-reported
Angerpointner (2020).  Self-reported

Bahari (2017) Self-reported
Bedaso (2020) Self-reported
Chossegros (2011) Self-reported
Fekadu (2019) Self-reported
Fitzharris (2006) Self-reported
Fitzharris (20086). Self-reported
Fredman (2017) Self-reported
Fredman (2017). Self-reported

Frommberger (1998) Self-reported

Fuglsang (2004) Self-reported
Holeva (2001) Self-reported
Kovacevic (2021) Self-reported
Kovacevic (2021). Self-reported
LI (2021) Self-reported
Nightingale (2000) Self-reported
Ning (2017) Self-reported

Papadakaki (2017)
Prakasam (2013)
Smith (2007)
Wang (2005)

Self-reported
Self-reported
Self-reported
Self-reported

Yohannes (2018) Self-reported
Lemos (2018) Self-reported
Mehnert (2012).... Self-reported
Mehnert (2012) ... Self-reported
Bryant (2004) Self-reported
Bryant (2004) . Self-reported
DI Gallo (1997) Self-reported
Allenou (2010) Self-reported
Allenou (2010). Self-reported

Meiser-Stedman (2009) Self-reported
Meiser-Stedman (2009). Self-reported

Schafer (2006) Self-reported
Giannopoulou (2021) Self-reported
Kessler (2021) Self-reported

Joormann (2022)
Yrondi (2022)
Yrondi (2022).
Neylan (2021)

Self-reported
Self-reported
Self-reported
Self-reported

Subgroup wfhin study

Even

rate
0.077
0.392
0.220
0.210
0.170
0.454
0.328
0.200
0.231
0.121
0.170
0.344
0.070
0.085
0.254
0.414
0.104
0.071
0.083
0.080
0.274
0.304
0.180
0.172
0.305
0.192
0.081
0.141
0.025
0.060
0.500
0.080
0.080
0.100
0.269
0.068
0.075
0.133
0.275
0.333
0.389
0.196
0.122
0.339
0.344
0.252
0.182
0.510
0.298
0.231
0.480
0.240
0.140
0.170
0.440
0.220
0.070
0.120
0.017
0.034
0.411
0.188
0.370
0.371
0.291
0.074
0.248
0.071
0.040
0.266
0.187
0.310
0.080
0.589
0.280
0.420
0.110
0.290
0.080
0.060
0.224
0.056
0.028
0.074
0.154
0.180
0.465
0.029
0.074
0.421
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0.184
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limit
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0.038
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0.311
0.056
0.181
0.030
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0.129
0.014
0.004

0.409
0.004
0.019
0.334
0.173
0.130
0.106
0.183
0.292
0.155
0.194
0.205
0.103
0.313
0.156
0.054
0.716
0.193
0.068
0.181
0.030
0.170
0.112
0.230
0.108
0.005
0.099
0.035
0.162
0.711
0.354
0.179
0.086
0.061
0.383
0.188
0.181

S-tatistics for each study

limit Z-Valuep-Value

0.131 -8.245
0.470 -2.693
0.319 -4.890
0.295 -5.737
0.281 -4.802
0.544 -1.002
0.422 -3.499
0.321 -4.259
0.260-15.105
0.186 -7.679
0.276 -4.983
0.432 -3.387
0.115 -9.357
0.168 -6.001
0.367 -3.952
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0.155 -9.206
0.117 -9.248
0.173 -5.624
0.179 -5.217
0.357 -4.974
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0.075 -6.213
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0.836 6.796
0.428 -5.630
0.223-20.040
0.208 -7.086
0.170 -7.355
0.458 -4.111
0.273 -9.989
0.228-18.368

0.000
0.007
0.000
0.000
0.000
0.316
0.000
0.000
0.000
0.000
0.000
0.001
0.000
0.000
0.000
0.152
0.000

w
Event rate and 95% CI

-0%60

Favours A

I E

T'ig

° *H';

o M

L

o

RTINS '
i§ i !i {i i{!iii{

*amli'.”ii”l}’” i

]

T

TR

‘

]

}

¢

§

0%0

Favours B

Figure 2. The forest plot for the prevalence of PTSD based on Clinician-administered and self- reported groups
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0.266
0.083
0.180
0.172
0.500
0.140
0.080
0.100
0.068
0.196
0.252
0.248
0.298
0.188
0.170
0.440
0.220
0.070
0.199
0.392
0.328
0.366
0.077
0.210
0.220
0.121
0.070
0.085
0.254
0.414
0.071
0.080
0.141
0.025
0.060
0.269
0.120
0.034
0.017
0.075
0.188
0.275
0.389
0.122
0.339
0.182
0.074
0.231
0.040
0.130
0.255

limit ~ limit
0.041 0.152
0.041 0.152
0.097 0.281
0.367 0.544
0.117 0.321
0.099 0.276
0.265 0.432
0.333 0.630

0.097 0.180-

0.291 0.543
0.263 0.491
0.226 0.367
0.265 0.432
0.224 0.375
0.267 0.346
0.267 0.346
0.068 0.155
0.205 0.357
0.231 0.388
0.131 0.272
0.048 0.135
0.281 0.471
0.126 0.308
0.134 0.393
0.168 0.553
0.422 0.597
0.025 0.184
0.112 0.505

0.204 0.260-
0.240 0.294-

0.038 0.173
0.123 0.255
0.117 0.246
0.376 0.624
0.044 0.365
0.048 0.131
0.056 0.171

0.047 0.096-

0.131 0.283
0.176 0.347

0.213 0.286-

0.210 0.404

0.148 0.235-

0.072 0.351
0.365 0.518
0.162 0.291
0.039 0.122
0.084 0.404
0.319 0.470
0.246 0.422
0.306 0.430
0.044 0.131
0.145 0.295
0.145 0.319
0.077 0.186
0.042 0.115
0.041 0.168
0.166 0.367
0.305 0.532
0.043 0.117
0.034 0.179
0.085 0.224
0.008 0.075
0.021 0.159
0.134 0.467
0.073 0.192
0.013 0.087
0.004 0.065
0.038 0.143
0.101 0.323
0.232 0.323
0.198 0.622
0.071 0.201
0.233 0.465
0.118 0.270

Z-Valuep-Value

-6.626
-6.626
-4.802
-1.002
-4.259
-4.983
-3.387
-0.256
10.343
-1.325
-2.103
-5.084
-3.387
-4.702
-8.717
-8.717
-9.206
-4.974
-4.361
-6.200
-8.382
-2.512
-4.772
-3.152
-1.500

0.222
-4.670
-1.919
15.105
14.204
-5.624
-6.668
-6.788

0.000
-2.817
-8.740
-6.945
13.420
-5.714
-4.700
11.113
-3.592
10.050
-3.207
-1.505
-6.590
-8.296
-2.719
-2.693
-3.499
-4.036
-8.245
-5.737
-4.890
-7.679
-9.357
-6.001
-3.952
-1.432
-9.248
-5.217
-6.257
-6.213
-4.977
-2.260
-7.063
-6.617
-5.722
-6.813
-3.960
-8.292
-0.934
-6.492
-2.489
-5.770

0.066 0.083-39.709

0.151 0.337
0.010 0.146

0.096 0.173-
0.234 0.277-

-4.477
-4.404
11.088
18.639

0.000
0.000
0.000
0.316
0.000
0.000
0.001
0.798
0.000
0.185
0.035
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.012
0.000
0.002
0.134
0.824
0.000
0.055
0.000
0.000
0.000
0.000
0.000
1.000
0.005
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.132
0.000
0.000
0.007
0.007
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.152
0.000
0.000
0.000
0.000
0.000
0.024
0.000
0.000
0.000
0.000
0.000
0.000
0.350
0.000
0.013
0.000
0.000
0.000
0.000
0.000
0.000
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Figure 3. The forest plot for the prevalence of PTSD at different time points within Clinician-administered group
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Groupby Study name Subgroup within study  Statistics for each study Event rate and 95% CI

Event Lower Upper
rate limit limit Z-Valuep-Value

Africa Ongecha-Owuor (2004) Africa 0.133 0.097 0.180-10.343 0.000 o
Africa Suliman (2014) Africa 0.196 0.131 0.283 -5.714 0.000 i
Africa Suliman (2014). Africa 0.122 0.071 0.201 -6.492 0.000 .
Africa 0.148 0.112 0.193-10.700 0.000 -
America Blanchard (1995) America 0.392 0.319 0.470 -2.693 0.007 o
America Buckley (2004) America 0.170 0.097 0.281 -4.802 0.000 o—
America Delahanty (2003) America 0.200 0.117 0.321 -4.259 0.000 —o—
America Flesher (2001) America 0.170 0.099 0.276 -4.983 0.000 o—
America Fullerton (2001) America 0.344 0.265 0.432 -3.387 0.001 —_——
America Gabert-Quillen (2012) ~ America 0.070 0.042 0.115 -9.357 0.000 -
America Hannah N Ziobrowski (20Atherica 0.266 0.240 0.294-14.204 0.000 o
America Irish (2011) America 0.104 0.068 0.155 -9.206 0.000 o
America Irish (2011). America 0.071 0.043 0.117 -9.248 0.000 o
America Kobayashi (2019) America 0.192 0.131 0.272 -6.200 0.000 o
America Kobayashi (2019). America 0.081 0.048 0.135 -8.382 0.000 o
America Kobayashi (2019).. America 0.141 0.085 0.224 -6.257 0.000 o
America Kobayashi (2019)... America 0.025 0.008 0.075 -6.213 0.000 -
America Lesaca (1996) America 0.480 0.333 0.630 -0.256 0.798 —
America Lesaca (1996). America 0.240 0.134 0.393 -3.152 0.002
America Lesaca (1996).. America 0.140 0.044 0.365 -2.817 0.005
America Ryb (2009) America 0.275 0.232 0.323 -8.292 0.000 o
America Stallard (2001) America 0.371 0.281 0.471 -2.512 0.012 ——]
America Ursano (1999) America 0.344 0.265 0.432 -3.387 0.001 —_—
America Ursano (1999). America 0.252 0.176 0.347 -4.700 0.000 o
America Ursano (1999).. America 0.182 0.118 0.270 -5.770 0.000 o
America Williams (2015) America 0.074 0.066 0.083-39.709 0.000 o
America 0.183 0.133 0.247 -7.697 0.000 -
Asia Hamanaka (2006) Asia 0.085 0.041 0.168 -6.001 0.000 o
Asia Hu (2018) Asia 0.414 0.305 0.532 -1.432 0.152 —]
Asia Khodadadi-HassankiadehAgia17) 0.305 0.267 0.346 -8.717 0.000 .
Asia Kupchik (2007) Asia 0.500 0.376 0.624 0.000 1.000 2
Asia Matsuoka (2008) Asia 0.080 0.041 0.152 -6.626 0.000 o
Asia Naim (2014) Asia 0.068 0.047 0.096-13.420 0.000 o
Asia Nishi (2013) Asia 0.075 0.038 0.143 -6.813 0.000 o
Asia Sun (2013) Asia 0.339 0.233 0.465 -2.489 0.013 —r—
Asia Wu (2016) Asia 0.248 0.213 0.286-11.113 0.000
Asia 0.199 0.128 0.296 -5.199 0.000 _—
Europe Berna (2012) Europe 0.077 0.044 0.131 -8.245 0.000 o-
Europe Coronas (2011) Europe 0.454 0.367 0.544 -1.002 0.316 )
Europe Coronas (2011). Europe 0.328 0.246 0.422 -3.499 0.000 —_——
Europe Ehlers (1998) Europe 0.231 0.204 0.260-15.105 0.000 o
Europe Ehring (2008) Europe 0.121 0.077 0.186 -7.679 0.000 o
Europe Engelhard (2002) Europe 0.170 0.072 0.351 -3.207 0.001
Europe Gillies (2003) Europe 0.440 0.365 0.518 -1.505 0.132 -
Europe Gillies (2003). Europe 0.220 0.162 0.291 -6.590 0.000 o
Europe Gillies (2003).. Europe 0.070 0.039 0.122 -8.296 0.000 o
Europe Jones (2005) Europe 0.274 0.205 0.357 -4.974 0.000 o
Europe Jones (2005). Europe 0.304 0.231 0.388 -4.361 0.000 o
Europe Jones (2005).. Europe 0.180 0.123 0.255 -6.668 0.000 o
Europe Jones (2005)... Europe 0.172 0.117 0.246 -6.788 0.000 o
Europe Kuhn (2006) Europe 0.060 0.021 0.159 -4.977 0.000 L
Europe Mayou (1993) Europe 0.080 0.048 0.131 -8.740 0.000 -
Europe Mayou (1997) Europe 0.100 0.056 0.171 -6.945 0.000 -
Europe Mirza (1998) Europe 0.120 0.073 0.192 -7.063 0.000 -
Europe Mirza (1998) .. Europe 0.034 0.013 0.087 -6.617 0.000 L
Europe Mirza (1998). Europe 0.017 0.004 0.065 -5.722 0.000 L
Europe Pervanidou (2007) Europe 0.411 0.291 0.543 -1.325 0.185 —L
Europe Pervanidou (2007). Europe 0.188 0.101 0.323 -3.960 0.000 ——
Europe Salter (2004) Europe 0.370 0.263 0.491 -2.103 0.035 Ol
Europe Shaikh (2012) Europe 0.333 0.168 0.553 -1.500 0.134 B
Europe Shaikh (2012). Europe 0.389 0.198 0.622 -0.934 0.350 |
Europe Stallard (2004) Europe 0.291 0.226 0.367 -5.084 0.000 o
Europe Vaiva (2003) Europe 0.510 0.422 0.597 0.222 0.824 .
Europe Yasan (2009) Europe 0.298 0.210 0.404 -3.592 0.000 ——
Europe Yasan (2009). Europe 0.231 0.151 0.337 -4.477 0.000 —_——
Europe Zehnder (2010) Europe 0.071 0.025 0.184 -4.670 0.000 .
Europe Zehnder (2010). Europe 0.040 0.010 0.146 -4.404 0.000 -
Europe 0.195 0.155 0.241-10.116 0.000 -
Oceania Bryant (2000) Oceania 0.210 0.145 0.295 -5.737 0.000 o
Oceania Bryant (2003) Oceania 0.220 0.145 0.319 -4.890 0.000 o
Oceania Harvey & Bryant (1998) Oceania 0.254 0.166 0.367 -3.952 0.000 ——
Oceania Jeavons (2000) Oceania 0.083 0.038 0.173 -5.624 0.000 o
Oceania Jeavons (2000). Oceania 0.080 0.034 0.179 -5.217 0.000 o
Oceania McFarlane (1997) Oceania 0.269 0.134 0.467 -2.260 0.024
Oceania 0.182 0.127 0.254 -6.949 0.000 -
Overall 0.179 0.156 0.203-18.672 0.000 N

-1.00 -0.50 0.00 0.50

Figure 4. The forest plot for the prevalence of PTSD in different WHO regions within Clinician-administered group
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Group by Study name Subgroup within study  Statistics for each study Event rate and 95% CI
Subgroup withinstudy -

Event Tower Upper
rate limit limit Z-Valuep-Value

Africa Ongecha-Owuor (2004) Africa 0.133 0.097 0.180-10.343 0.000 -
Africa 0.133 0.097 0.180-10.343 0.000
Australia Bryant (2000) Australia 0.210 0.145 0.295 -5.737 0.000 <
Australia Jeavons (2000) Australia 0.083 0.038 0.173 -5.624 0.000 _D_-o-
Australia Jeavons (2000). Australia 0.080 0.034 0.179 -5.217 0.000
Australia McFarlane (1997) Australia 0.269 0.134 0.467 -2.260 0.024 o
Australia 0.148 0.081 0.256 -5.034 0.000 —
Australia Bryant (2003) Australia 0.220 0.145 0.319 -4.890 0.000 <:_
Australia Harvey & Bryant (1998) Australia 0.254 0.166 0.367 -3.952 0.000 -
Australia 0.236 0.176 0.308 -6.267 0.000
Belgium Engelhard (2002) Belgium 0.170 0.072 0.351 -3.207 0.001 ~
Belgium 0.170 0.072 0.351 -3.207 0.001
China Hu (2018) China 0.414 0.305 0.532 -1.432 0.152 _—
China Sun (2013) China 0.339 0.233 0.465 -2.489 0.013
China Wu (2016) China 0.248 0.213 0.286-11.113 0.000
China 0.322 0.223 0.439 -2.910 0.004 -
France Berna (2012) France 0.077 0.044 0.131 -8.245 0.000 ——
France Shaikh (2012) France 0.333 0.168 0.553 -1.500 0.134 o B
France Shaikh (2012). France 0.389 0.198 0.622 -0.934 0.350
France Vaiva (2003) France 0.510 0.422 0.597 0.222 0.824 _ :
France 0.289 0.098 0.604 -1.333 0.183 [
Germany Kuhn (2006) Germany 0.060 0.021 0.159 -4.977 0.000 -
Germany 0.060 0.021 0.159 -4.977 0.000
Greece Pervanidou (2007) Greece 0.411 0.291 0.543 -1.325 0.185 <
Greece Pervanidou (2007). Greece 0.188 0.101 0.323 -3.960 0.000 -
Greece 0.293 0.123 0.549 -1.603 0.109
Iran Khodadadi-Hassankiadehl(@017) 0.305 0.267 0.346 -8.717 0.000 10
Iran 0.305 0.267 0.346 -8.717 0.000 -
Israel Kupchik (2007) Israel 0.500 0.376 0.624 0.000 1.000 <>_‘ |
Israel Naim (2014) Israel 0.068 0.047 0.096-13.420 0.000 -
Israel 0.211 0.020 0.778 -1.004 0.315
Japan Hamanaka (2006) Japan 0.085 0.041 0.168 -6.001 0.000 .D_c .
Japan Matsuoka (2008) Japan 0.080 0.041 0.152 -6.626 0.000 o
Japan Nishi (2013) Japan 0.075 0.038 0.143 -6.813 0.000 o
Japan 0.080 0.053 0.117-11.237 0.000
Scotland Gillies (2003) Scotland 0.440 0.365 0.518 -1.505 0.132 <
Scotland Gillies (2003). Scotland 0.220 0.162 0.291 -6.590 0.000 o -
Scotland Gillies (2003).. Scotland 0.070 0.039 0.122 -8.296 0.000 o
Scotland 0.208 0.074 0.462 -2.208 0.027
South Africa Suliman (2014) South Africa 0.196 0.131 0.283 -5.714 0.000 —_—
South Africa Suliman (2014). South Africa 0.122 0.071 0.201 -6.492 0.000 -D-—D_
South Africa 0.159 0.099 0.247 -5.952 0.000 —
Spain Coronas (2011) Spain 0.454 0.367 0.544 -1.002 0.316
Spain Coronas (2011). Spain 0.328 0.246 0.422 -3.499 0.000 _: i
Spain 0.391 0.276 0.520 -1.665 0.096 |
Switzerland Zehnder (2010) Switzerland 0.071 0.025 0.184 -4.670 0.000 .
Switzerland Zehnder (2010). Switzerland 0.040 0.010 0.146 -4.404 0.000
Switzerland 0.058 0.025 0.126 -6.384 0.000 —
Turkey Yasan (2009) Turkey 0.298 0.210 0.404 -3.592 0.000 < o
Turkey Yasan (2009). Turkey 0.231 0.151 0.337 -4.477 0.000 o
Turkey 0.267 0.204 0.341 -5.658 0.000
UK Ehlers (1998) UK 0.231 0.204 0.260-15.105 0.000 ~
UK Ehring (2008) UK 0.121 0.077 0.186 -7.679 0.000 .D-D
UK Jones (2005) UK 0.274 0.205 0.357 -4.974 0.000 o
UK Jones (2005). UK 0.304 0.231 0.388 -4.361 0.000
UK Jones (2005).. UK 0.180 0.123 0.255 -6.668 0.000 -
UK Jones (2005)... UK 0.172 0.117 0.246 -6.788 0.000 -
UK Mayou (1993) UK 0.080 0.048 0.131 -8.740 0.000 -
UK Mayou (1997) UK 0.100 0.056 0.171 -6.945 0.000 o
UK Mirza (1998) UK 0.120 0.073 0.192 -7.063 0.000
UK Mirza (1998) .. UK 0.034 0.013 0.087 -6.617 0.000 -
UK Mirza (1998). UK 0.017 0.004 0.065 -5.722 0.000 :
UK Salter (2004) UK 0.370 0.263 0.491 -2.103 0.035
UK Stallard (2004) UK 0.291 0.226 0.367 -5.084 0.000 —
UK 0.163 0.122 0.215 -9.432 0.000 o=
USA Blanchard (1995) USA 0.392 0.319 0.470 -2.693 0.007 he .
USA Buckley (2004) USA 0.170 0.097 0.281 -4.802 0.000 —o—
USA Delahanty (2003) USA 0.200 0.117 0.321 -4.259 0.000 ——
USA Flesher (2001) USA 0.170 0.099 0.276 -4.983 0.000
USA Fullerton (2001) USA 0.344 0.265 0.432 -3.387 0.001 -D__D_
USA Gabert-Quillen (2012)  USA 0.070 0.042 0.115 -9.357 0.000
USA Hannah N Ziobrowski (202/5A 0.266 0.240 0.294-14.204 0.000 o«
USA Irish (2011) USA 0.104 0.068 0.155 -9.206 0.000 o
USA Irish (2011). USA 0.071 0.043 0.117 -9.248 0.000 :
USA Kobayashi (2019) USA 0.192 0.131 0.272 -6.200 0.000
USA Kobayashi (2019). USA 0.081 0.048 0.135 -8.382 0.000 O-D-
USA Kobayashi (2019).. USA 0.141 0.085 0.224 -6.257 0.000
USA Kobayashi (2019)... USA 0.025 0.008 0.075 -6.213 0.000 :_-D-
USA Lesaca (1996) USA 0.480 0.333 0.630 -0.256 0.798
USA Lesaca (1996). USA 0.240 0.134 0.393 -3.152 0.002 -
USA Lesaca (1996).. USA 0.140 0.044 0.365 -2.817 0.005 ——
USA Ryb (2009) USA 0.275 0.232 0.323 -8.292 0.000 _T
USA Stallard (2001) USA 0.371 0.281 0.471 -2.512 0.012
USA Ursano (1999) USA 0.344 0.265 0.432 -3.387 0.001 —=
USA Ursano (1999). USA 0.252 0.176 0.347 -4.700 0.000 -
USA Ursano (1999).. USA 0.182 0.118 0.270 -5.770 0.000 _:_:'_
USA Williams (2015) USA 0.074 0.066 0.083-39.709 0.000
USA 0.183 0.133 0.247 -7.697 0.000 e
Overall 0.218 0.201 0.236-24.037 0.000 <T

-1.00 -0.50 0.00 0.50 1.00

Figure 5. The forest plot for the prevalence of PTSD in different countries within Clinician-administered group
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eligible studies, 5.4% (95% CIL: 1.7%-15.4%) among two
related studies in Western Pacific regions, 25.5% in Asia
(95% CI: 21.8%-29.7%) in 5 eligible studies, and 27.5%
(95% CI: 24.9%-30.3%) in 3 African studies (Figure S6).

According to the subgroup analysis based on the
different countries, the most published papers were from
the UK (n=5 studies, with a prevalence of 22.1% (95%
CI: 18.1%-26.2%; I*: 23.19%). According to our findings,
the lowest prevalence was observed in Australia (5.4%),
Malaysia (7.4%), and Portugal (10.2%) in eligible studies
in each country. In contrast, Taiwan (82 %), Greece (78%),
and the USA (32.7%) had the highest prevalence in one,
one, and four eligible studies, respectively (Figure S7).

We performed a subgroup analysis to show the
prevalence of PTSD based on the injury severity. The
results showed that in hospitalized patients, prevalence
rates of PTSD following an RTA varied considerably
across studies, ranging from 9% to 43.1% (point
estimate of 21.5%); in cases attended to the emergency
department, this rate was 19.7% (95% CI: 14.8%-25.8%).
The prevalence rates ranged from 14.8% to 36.8% (point
estimate of 24%) in the studies that included severe injury
cases (Figure S8).

In subgroup analysis based on age within the self-reported
group, the prevalence of PTSD in adults (age>18 years)
was 23.3% (95% CI: 18.8%-28.5%), and in children (age <18

years) was 21.5% (95% CI: 16.4%-27.6%) (Figure S9).

Combining the Studies with Clinician-Administered
Measures and a Self-Reported Checklist for PTSD Assessment
To evaluate the publication bias, a funnel plot was drawn,
and according to the results of the Egger’s regression test,
there was significant publication bias among the included
studies (P<0.001) (Figure S10).

Meta-regression models were used to investigate
further the contribution of a variable to the prevalence
heterogeneity. The results of this multivariate analysis
suggested that the mean age of RTA survivors was
not associated with significant heterogeneity between
prevalence rates of PTSD (P=0.711) (Table 2, Figure S11).

Methodological Quality

Eligible studies were reviewed using the JBI Evidence
Quality Evaluation Checklist. The results show that all
included studies were of moderate to high quality (more
than 60% “yes” response). The detailed results of the
quality assessment are presented in Table 3.

Discussion

Our comprehensive meta-analysis, encompassing 82
studies identified from an initial 11,142 articles, revealed
an overall pooled prevalence of PTSD of 20.3% (95%

Sa—— RTA survivors:
- - _
p- 2477

RTA survivors:

5503

623

RTA survivors:

0.0, 0.00

0.00, 12.00
® 1200,19.00
® 19002200
® 32200.39.00
® 39008300

RTA survivors:

\_f‘f o |

RTA survivors:

829

]

150 EY 50 o

P 100 150

Figure 6. The distribution of RTA survivors on a global scale

Table 2. Multivariate meta-regression of included studies

Meta-regression

Number of observations =24

REML estimate of between-study variance
% Residual variation due to heterogeneity

Proportion of between-study variance explained

tau2=0.01963
I-squared res: 94.34%

Adj R-squared=-1.62%

ES exp(b) SE t P> |t| [95% Confidence Interval]
Mean age -0.0008 0.0022 -0.37 0.711 [-0.0052, 0.0035]
cons 0.2276 0.0755 3.01 0.004 [0.0764, 0.3787]
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Table 3. Methodological quality assessment using the JBI Evidence Quality Evaluation Checklist (https:/jbi.global/critical-appraisal-tools)

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13
Cohort studies
Angerpointner (2020)* NA NA Yes  Unclear No Unclear  Yes Yes Yes Yes  Unclear
Fitzharris (2006)* NA NA Yes Unclear No Unclear Yes Yes Yes Yes Unclear
Bryant (2003)*? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ehring (2008)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Chossegros (2011)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Li (2021)% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Coronas (2011)%* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Delahanty (2003)*” Yes Yes Yes Yes Yes Yes Yes Yes
38
zzg)ha" (2017) NA NA NA NA NA NA NA NA NA NA NA
Ehlers (1998)* NA NA Yes Unclear Unclear Unclear  Yes Yes Yes Yes Yes
Flesher (2001)* Yes Yes Yes Yes Yes Yes Yes Yes
Fekadu (2019)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Kessler (2021)10¢ Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fredman (2017)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Frommberger (1998)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fuglsang (2004)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Fullerton (2001)% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Giannopoulou (2021)'%° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ziobrowski (2021)'%7 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Hamanaka (2006)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Harvey (1998)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Holeva (2001)% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Hu (2018)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Kovacevic (2021)*> Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Jeavons (2000)%* NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes
Jones (2005)>° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Yrondi (2022)™" Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Kassam-Adams (2009)*° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Bahari (2017)* Yes Yes Yes Unclear Unclear Unclear  Yes Yes Yes Yes Unclear
Irish (2011)% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Gabert-Quillen (2012)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Kobayashi (2019)%® NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes
Kuhn (2006)%° Yes Yes Yes Unclear Unclear Unclear  Yes Yes Yes Yes Unclear
Schifer (2006) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Yasan (2009)% NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes
Allenou (2010)* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mayou (1993)* NA NA Yes Unclear Unclear Unclear Yes Yes Yes Yes Unclear
Bryant (2000)* Yes Yes Yes Unclear Unclear Unclear  Yes Yes Yes Yes Unclear
Bryant (2004)*° NA NA Yes  Unclear Unclear Unclear  Yes Yes Yes Yes  Unclear
Buckley (2004)* NA NA Yes Unclear Unclear Unclear Yes Yes Yes Yes Unclear
DI Gallo (1997)" NA NA Yes Unclear Unclear Unclear Yes Yes Yes Yes Unclear
Gillies (2003)* NA NA Yes Unclear Unclear Unclear  Yes Yes Yes Yes Unclear
Brand (2014)*' NA NA Yes Unclear Unclear Unclear Unclear  Yes Unclear Unclear Unclear
1 87

(Emv(vza?jjr)ivers) NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes
Kovacevic (2021)*° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

94
(L;Tnsd S(; It 2005) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
M 105
(S;!i(;(;la (2009) Yes Yes Yes Unclear Unclear Unclear  Yes Yes Yes Yes Unclear
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Table 3. Continued.

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Qi1 Q12 Q13
Matsuoka (2008)% NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mayou (1997)% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
McFarlane (1997)°° Yes Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes Unclear
Suliman (2014)® NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mehnert (2012)% NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes
Meiser-Stedman (2009)*° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Papadakaki (2017)2 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Naim (2014)%” Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Nightingale (2000)°® NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes
Nishi (2013)7 NA NA Yes Yes Yes Yes Yes Yes Yes Yes Yes
Mirza (1998)”” Yes Yes Yes Unclear Yes Yes Yes Yes Yes Yes Yes
Pervanidou (2007)% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Ryb (2009) 7 Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Shaikh (2012)” Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Smith (2007)° Yes Yes Yes Unclear Unclear Unclear  Yes Yes Yes Yes Unclear
Stallard (2001)'%° Yes Yes Yes Unclear Unclear Unclear  Yes Yes Yes Yes Unclear
Stallard (2004)'! Yes Yes Yes Unclear Unclear Unclear  Yes Yes Yes Yes Unclear
Sun (2013) 7° Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Lesaca (1996)% Yes Yes Yes Unclear Unclear Unclear Yes Yes Yes Yes Unclear
Vaiva (2003)%' Yes Yes Yes Unclear Unclear Unclear  Yes Yes Yes Yes Unclear
Wang (2005)% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Wu (2016)'% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Cross-sectional
Iteke (2011)% Yes Yes Yes Yes Unclear Unclear  Yes Yes
AlShardan (2020)* Yes Yes Yes Yes Unclear Unclear  Yes Yes
Bedaso (2020)% Yes Yes Yes Yes Yes Yes Yes Yes
Berna (2012)" Yes Yes Yes Yes Unclear Unclear  Yes Yes
Arora (2021)"° Yes Yes Yes Yes Yes Yes Yes Yes
(Kzfz)o]c;;;gadi—Hassankiadeh Yes Yes Yes Yes Unclear Unclear  Yes Yes
Blanchard (1995)*° Yes Yes Yes Yes Yes Yes Yes Yes
Bezabh (2018)* Yes Yes Yes Yes Yes Yes Yes Yes
Kupchik (2007)°! Yes Yes Yes Yes Yes Yes Yes Yes
Ongecha-Owuor (2004) Yes Yes Yes Yes Yes Yes Yes Yes
Neylan (2021)"? Yes Yes Yes Yes Yes Yes Yes Yes
Ning (2017)% Yes Yes Yes Yes Yes Yes Yes Yes
Yohannes (2018)% Yes Yes Yes Yes Yes Yes Yes Yes
Williams (2015)% Yes Yes Yes Yes Yes Yes Yes Yes
Saberi (2013) 7° Yes Yes Yes Yes Unclear Unclear  Yes Yes
Pires (2013)7 Yes Yes Yes Yes Unclear Unclear  Yes Yes
Prakasam (2013)” Yes Yes Yes Yes Yes Yes Yes Yes
Salter (2004)” Unclear Unclear Unclear Unclear Unclear Unclear Unclear Unclear
Case-control
Jones-Alexander (2005)” Yes Yes Yes Yes Yes Yes Yes Yes Yes Unclear
Ursano (1999)% Unclear No Yes Yes Yes Yes Yes Yes Yes Yes
RCT
Zehnder (2010 NA NA NA NA NA NA NA NA NA NA NA NA NA
Train accident
Lemos (2018)% Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Engelhard (2002)% Yes Yes Yes  Unclear Unclear  Yes Yes Yes Yes  Unclear  Yes
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CL 18.1%-22.8%) among the studied population. We
observed a slight variation based on assessment methods,
with  clinician-administered assessments indicating
an 18.7% prevalence (95% CI: 16.0%-21.8%) and self-
reported questionnaires showing 22.8% (95% CI:
18.8%-27.3%). After removing outliers, these rates were
adjusted to 18.1% (95% CI: 15.4%-21.0%) for clinician-
administered assessments and 20.8% (95% CI: 17.5%-
24.4%) for self-reported questionnaires. A significant
temporal pattern was identified, with PTSD prevalence
peaking at 29.4% (95% CI: 22.4%-37.5%) one-month post-
RTA, subsequently decreasing to 18.8% (95% CI: 14.8%-
23.5%) at three months (P<0.001). Interestingly, age was
not a significant predictor of PTSD prevalence rates. We
also noted considerable geographic variability in PTSD
prevalence, with lower rates observed in Switzerland,
Australia, Germany, and Japan, compared to higher rates
in Spain, China, and Iran. The included studies were
assessed to be of moderate to high quality according to
Joanna Briggs Institute standards, ensuring the reliability
of these findings. The results of this systematic review
and meta-analysis provide a comprehensive overview of
the prevalence of PTSD among survivors of RT'As across
various geographical regions and assessment methods.
The study included data from multiple countries and
employed a range of diagnostic tools, resulting in a PTSD
prevalence rate ranging from 2.9% to 77.8%. Furthermore,
the subgroup analysis revealed that the assessment tools
most frequently utilized were PCL-C, CAPS, and SCID.
The wide prevalence rate of PTSD might be related
to variances in the time interval between the trauma’s
occurrence and the assessment of PTSD.-Factors such as
the parameters used to diagnose this disorder and sample
characteristics, including gender, type of RTA, and
severity of injury, may also influence the PTSD prevalence
rates.

Additionally, variations in social support, family
stability, and parental involvement may contribute to
differences in PTSD prevalence among participants. In
a previously published systematic review in 2013, the
incidence of PTSD varied from 6 to 45% depending on
the type of accident, community support, the severity of
the stress, and a history of mental illness."” In a recent
systematic review of the delayed PTSD prevalence with
the current study team, the total prevalence was 13.5%,'
and in term of risk factors associated with PTSD, Sabahi
et al noted that several factors, including female gender,
pre-traumatic depression, a history of RTA, peritraumatic
dissociative experiences, a diagnosis of ASD, rumination,
greater injury severity, and engagement in litigation
or compensation following the traumatic event, were
significant predictors of PTSD."

It is essential to obtain a reliable estimation of PTSD
prevalence without adjusting for age following an RTA.
This approach will help mental health professionals
accurately identify the number of adolescents and children
at risk for the disorder and effectively allocate resources

for prevention and treatment interventions. A meta-
analysis with a total of 1532 children and adolescents
reported that one-fifth of children and adolescents who
participated in RTAs later developed PTSD, underscoring
the importance of regular PTSD assessments and the
implementation of timely psychological interventions for
this vulnerable group.'*

The adverse psychological repercussions resulting from
MV A aresignificant, with all studies indicating detrimental
effects on at least one aspect of psychopathology.'> Failure
to address these symptoms may result in a significant
risk of progression to severe mental health disorders,
including major depressive disorder (MDD), PTSD,
panic disorder, and generalized anxiety disorder."'®'” A
systematic review conducted by Marasini and colleagues
revealed a significant prevalence of adverse psychological
outcomes after an MVA. The findings demonstrated a
consistent pattern, highlighting the predominance of
specific psychopathologies, including PTSD, depression,
anxiety, travel-related phobia, and emotional distress.'”®
While Injuries significantly contribute to detrimental
mental health outcomes, Individuals who have not
entirely recovered from their accidents, along with those
who have suffered severe injuries, display a markedly
higher likelihood of experiencing adverse psychological
effects.!”!!

It is imperative to underscore the significance of two
prior studies regarding the prevalence and predictors of
PTSD among survivors of RTA. The first study conducted
by Heron Delaney et al” explored various potential
predictors of subsequent PTSD following RTA. The
authors identified several contributing factors, including
rumination related to the traumatic experience, a perceived
sense of imminent danger, insufficient social support,
the heightened intensity of ASD symptoms, ongoing
physical ailments, historical and emotional difficulties,
previous anxiety disorders, and participation in legal
proceedings or compensation processes, all of which serve
as reliable indicators of PTSD."” Additionally, a second
study conducted by Lin et al presented a meta-analysis
encompassing 15 highly heterogeneous studies involving
6,804 RTA survivors, whereby a pooled prevalence rate
0f 22.25% (95% confidence interval: 16.71%-28.33%) was
estimated.”” Moreover, subgroup analyses indicated that
the prevalence of PTSD among RTA survivors exhibited
considerable variation across studies, influenced by factors
such as the PTSD assessment tool utilized, geographic
location, ethnicity, gender, and educational level.

Variability in PTSD Prevalence

Clinician-Administered Measures

The range of PTSD prevalence using these measures is
striking, from single-digit percentages to over 80% at
some points. While some variation is expected due to
differing study populations and methodologies, such
extreme differences suggest that other factors are at play.
For example, the Lesaca et al* study reported 48% in one
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month, and the Kobayashi et al*® study reported 81% in
six weeks are exceptionally high. These outlier results may
be due to unique characteristics of the study samples (e.g.,
severity of injuries, pre-existing mental health conditions,
cultural context) or specific study methodologies.
Conversely, studies like Ongecha-Owuor et al,”! with
13.3% at one month and the study reporting 1.7% at six
months, represent the lower end of the spectrum, possibly
reflecting more resilient populations or differences in
how PTSD was diagnosed.

Self-Report Questionnaires

Similar to clinician-administered measures, self-report
data also demonstrates substantial variability. The Allenou
et al® study’s low prevalence of 3.6% contrasts sharply
with the Fekadu et al*' study’s 46.5%. Again, differences in
study populations, cultural factors, the specific self-report
tool used, and the timing of assessment likely contribute to
this variation. The Wang et al*” study’s extremely high rate
of 82.8% at six weeks is a clear outlier that requires further
investigation. While the authors suggest a potential link
between riding motor scooters and experiencing greater
emotional stress (citing the higher prevalence of scooter
riders in their sample and Murray et al’s'”® findings),
this alone may not fully account for such a dramatic
difference. The Wang et al*? study also found a high rate
of ASD at one week (72%), which, while similar to Murray
et al, was significantly higher than Jaspers’ results.'”® The
authors acknowledge that while ASD may be present early
on, it doesn’t always develop into PTSD. They emphasize
the importance of considering various contributing
factors, including biological predispositions, pre-existing
psychosocial factors, post-accident events, and, crucially,
the individual’s subjective experience of the trauma. They
rightly point out that the subjective meaning of the event
could be a powerful predictor of PTSD development.
Therefore, while the high prevalence of scooter riders in
the Wang et al study® might contribute to their findings,
it’s likely a complex interplay of factors, including the
subjective impact of the accident, that underlies their
reported 82.8% PTSD rate.

Our results showed that in the time to measure PTSD
between 1 to 6 months after RTAs, the overall prevalence
varies across studies, ranging from 8% to 36%. This rate
decreased when we performed a subgroup analysis on
the studies that evaluated PTSD between 4 and 6 months
after RTA, varying from 18% to 28%.%. However, we
should consider that only limited studies were eligible
to be included in the latter subgroup analysis compared
to those in the first subgroup. In addition, to determine
the prevalence of PTSD, all related studies on whether
cases were admitted to the emergency department
and outpatients were included in the meta-analysis.
The analysis results showed that a higher prevalence of
PTSD was observed in cases with serious injury (20.3%).
In comparison, 31% of hospitalized patients following
RTA met PTSD criteria at the time point of 1-6 months.

The rate was 20% for those attending the emergency
department cases.

The present study systematically assessed the prevalence
among adult and adolescent survivors of RTAs. The
results indicated older RTA victims (21.5%) were
more susceptible to PTSD than younger ones (17.4%).
Evidence suggests that age-related stressors can intensify
PTSD symptoms. Factors such as role and functional
changes accompanying aging—retirement, bereavement,
declining physical health that limits autonomy, and
reduced social support may contribute to an increase in
PTSD symptoms.?! A comprehensive subgroup analysis
was conducted, considering various temporal dimensions
across distinct age categories and the severity of injuries—
differentiating between severe and life-threatening
injuries versus minor injuries and outpatient conditions.

Here, we noticed the difference between self-reported
(20.3%) and clinician-based PTSD prevalence (22.8%)
results that stem from various factors. Self-reports can be
influenced by subjective biases, emotional states, or limited
understanding of PTSD symptoms, leading to over- or
underestimation. Clinicians, by contrast, use structured
interviews and standardized diagnostic criteria, providing
greater precision. Survivors may interpret symptoms
differently in self-reports or struggle to distinguish
PTSD from other conditions. Additionally, rapport with
clinicians can affect disclosure during interviews, while
cultural or language barriers may influence the accuracy of
both methods. Severe symptoms can also impair insight,
affecting self-reports, whereas clinicians can contextualize
symptoms more effectively. Combining both approaches
enhances diagnostic accuracy and understanding.'*'*

Additionally, the analysis was stratified by World Health
Organization (WHO) regions and specific countries
to enhance the contextual understanding of PTSD
prevalence. However, this study faced some limitations.
Notably, it did not incorporate research with delayed
PTSD assessments. This might have implications for the
comprehensiveness of our findings. Furthermore, the lack
of a gender-specific subgroup analysis limits the capacity
to make detailed conclusions about how gender affects
PTSD outcomes. Furthermore, because few studies report
PTSD rates among survivors based on their position in
the vehicle, analyzing this variable was not possible.

Recommendations for Future Studies

Based on the findings of this study, several clinical
recommendations can be made to enhance the
identification and management of PTSD among RTA
survivors. Firstly, it is crucial to implement routine
screening for PTSD among RTA survivors. The early
utilization of validated assessment tools, particularly
during the initial months following the accident, facilitates
the timely identification of high-risk individuals. However,
the precise implication of therapeutic interventions in self-
reported PTSD victims is necessary to avoid overdiagnosis
and overtreatment. Furthermore, practical psychological
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support services should be integrated into treatment plans,
encompassing Cognitive Behavioral Therapy and family
counseling. Given the variability of PTSD prevalence rates
and demographic factors, interventions must be tailored
accordingly. Healthcare providers need to be adequately
developed to enhance their understanding of PTSD and
its potential manifestations in survivors, particularly at
the primary level of care.

To enhance the understanding of PTSD among RTA
survivors, future studies should concentrate on various
demographic groups. Given the limited research on PTSD
in children and adolescents, they should prioritize these
populations. Then, more epidemiological research can
clarify the explicit causal relationships between factors,
leading to targeted preventive strategies. By examining
the relationship between PTSD and other psychological
disorders like depression and anxiety, valuable insights
will be gained for developing treatment strategies that
encompass various aspects of mental health in survivors
of RTAs. Studies should evaluate the effectiveness
and differences between self-reported and clinically
administered approaches to suggest a reliable and
optimized strategy. Finally, the enhanced understanding
and management of survivors lead to improved recovery
and quality of life.

Conclusion

The prevalence of PTSD among survivors was measured
at 20.3%. Countries such as Switzerland, Australia,
Germany, and Japan exhibited the lowest prevalence
rates, whereas Spain, China, and Iran recorded the
highest prevalence rates. Moreover, the subgroup analysis
indicated that the frequently employed checklists and
criteria for the assessment of PTSD included the PCL-C,
the CAPS, and the SCID. The severity of injuries sustained
significantly influenced the prevalence of PTSD. Future
epidemiological studies are warranted to investigate
potential causal relationships between the positioning of
individuals within vehicles and the development of PTSD.
This exploration aims to enhance our comprehension of
the determinants of PTSD and subsequently improve
prevention and treatment strategies for survivors of RT As.
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