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ABSTRACT
Background: Understanding the course of post-traumatic stress disorder (PTSD) and the
factors that impact this is essential to inform decisions about when and for whom screening
and intervention are likely to be beneficial.
Objective: To provide meta-analytic evidence of the course of recovery from PTSD in the first
year following trauma, and the factors that influence that recovery.
Method: We conducted a meta-analysis of observational studies of adult PTSD prevalence
which included at least two assessments within the first 12 months following trauma
exposure, examining prevalence statistics through to 2 years post-trauma. We examined
trauma intentionality (intentional or non-intentional), PTSD assessment method (clinician or
self-report), sample sex distribution, and age as moderators of PTSD prevalence over time.
Results: We identified 78 eligible studies including 16,484 participants. Pooled prevalence
statistics indicated that over a quarter of individuals presented with PTSD at 1 month post-
trauma, with this proportion reducing by a third between 1 and 3 months. Beyond
3 months, any prevalence changes were detected over longer intervals and were small in
magnitude. Intentional trauma, younger age, and female sex were associated with higher
PTSD prevalence at 1 month. In addition, higher proportions of females, intentional trauma
exposure, and higher baseline PTSD prevalence were each associated with larger reductions
in prevalence over time.
Conclusions: Recovery from PTSD following acute trauma exposure primarily occurs in the first
3 months post-trauma. Screening measures and intervention approaches offered at 3 months
may better target persistent symptoms than those conducted prior to this point.

Cambios en la prevalencia del trastorno de estrés postraumático en los
dos años posteriores a un trauma: un estudio meta-analitico

Antecedentes: La comprensión del curso del trastorno de Estrés Postraumático (TEPT) y los
factores que lo impactan son esenciales para la toma de decisiones informadas acerca de
cuándo y para quién es probable que la detección e intervención sean beneficiosas.
Objetivo: Proporcionar evidencia meta-analítica del curso de la recuperación del TEPT en el
primer año después de un trauma y los factores que influyen en esa recuperación.
Método: Condujimos un metaanálisis de estudios observacionales de la prevalencia de TEPT
en adultos que incluyeron al menos dos evaluaciones dentro de los primeros doce meses
después de la exposición a un trauma, examinando las estadísticas de prevalencia hasta los
2 años posteriores al trauma. Examinamos la intencionalidad del trauma (intencional o no),
métodos de evaluación del TEPT (clínicos o auto-reporte), distribución por sexo de la
muestra y edad como moderadores de prevalencia de TEPT a lo largo del tiempo.
Resultados: Identificamos 18 estudios elegibles con 16.484 participantes. Las estadísticas de
prevalencia agrupadas indicaron que más de una cuarta parte de los individuos presentaron
TEPT un mes después de un trauma, y esta proporción se redujo a un tercio entre 1 y 3
meses. Más allá de los 3 meses, los cambios de prevalencia se detectaron en intervalos más
largos y fueron de magnitud pequeña. El trauma intencional, ser más joven y sexo femenino
se asociaron con una mayor prevalencia de TEPT al mes. Además, las proporciones más altas
de mujeres, la exposición a trauma intencional y la prevalencia inicial más alta de TEPT se
asociaron con mayores reducciones en la prevalencia en el tiempo.
Conclusiones: La recuperación del TEPT después de la exposición a un trauma agudo ocurre
principalmente en los primeros 3 meses posteriores al trauma. Las medidas de detección y
enfoques terapéuticos ofrecidos a los tres meses pueden abordar mejor los síntomas
persistentes que los realizados antes de este momento.
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HIGHLIGHTS
• PTSD rates in the
immediate aftermath of
trauma exposure decline
from 27% at 1 month to
18% at 3 months post-
trauma, showing
significant spontaneous
recovery.

• Problems appear to
stabilize after 3 months.

• Screening/intervention for
PTSD at 3 months post-
trauma is indicated.
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创创伤伤后后两两年年内内创创伤伤后后应应激激障障碍碍患患病病率率的的变变化化：：一一项项元元分分析析研研究究

背景: 了解创伤后应激障碍 (PTSD) 病程以及影响对于决定何时以及对谁进行筛查和干预的
重要因素可能是有益的。
目的: 提供关于创伤后第一年 PTSD 恢复过程以及影响恢复因素的元分析证据。
方法:我们对成人 PTSD患病率的观察性研究进行了元分析，包括在创伤暴露后的前 12个月
内至少进行两次评估考查创伤后 2 年患病率的统计数据。我们考查了创伤意向性（故意或
非故意）、PTSD 评估方法（临床医生或自我报告）、样本性别分布和年龄作为 PTSD 患病
率随时间变化的调节因素。
结果: 我们确定了 78 项符合条件的研究，包括 16,484 名参与者。汇总患病率统计数据表
明，超过四分之一的个体在创伤后 1 个月出现 PTSD，这一比例在 1 到 3 个月之间减少了
三分之一。检测到超过 3 个月更长的时间间隔内的一些流行率变化且幅度很小。故意创
伤、年龄较小和女性与 1 个月时较高的 PTSD 患病率有关。此外，较高比例的女性、故意
创伤暴露和较高的基线 PTSD 患病率均与随时间推移患病率的大幅下降相关。
结论: 急性创伤暴露后 PTSD 的恢复主要发生在创伤后的前 3 个月。在 3 个月时提供的筛查
措施和干预方法可能比在此前进行的那些更能针对持续性症状。

1. Introduction

The majority of adults will be exposed to one or more
traumatic events during their lifetime and a significant
minority will develop post-traumatic stress disorder
(PTSD) or other mental health problems as a conse-
quence (Breslau, 2009), causing marked impairments
in overall quality of life (Olatunji, Cisler, & Tolin,
2007). PTSD can take a chronic course, lasting many
years if left untreated. However, there is also a degree
of natural recovery over time, with many more individ-
uals experiencing PTSD symptoms in the acute after-
math of trauma than will develop chronic disorder. For
example, one systematic review concluded that half of
individuals diagnosed with PTSD achieve remission
without treatment within 3 years (Morina, Wicherts,
Lobbrecht, & Priebe, 2015). Understanding the time
course of such recovery is critical to informing decisions
around screening and intervention. Research has indi-
cated that intervening too early following trauma has
the potential to disrupt coping (Rose, Bisson, Churchill,
&Wessely, 2004), andknowing the point atwhich remis-
sion becomes relatively unlikely can also support tar-
geted treatment of likely chronic presentations.

In children, a meta-analysis investigating PTSD
prevalence and symptom severity in the first
12 months post-trauma concluded that there was a
period of spontaneous recovery in the initial 3–
6 months post-trauma, with only small improvements
seen after this point (Hiller et al., 2017). These findings
are similar to results from a multi-study sample of 7–
18-year-olds, in which a natural 25% decline in child
PTSD symptoms was observed at 3 months, with little
improvement thereafter (Hiscox et al., 2022). In the
adult literature, a systematic review of longitudinal
studies between 1998 and 2010 found the median
prevalence of PTSD in adults exposed to trauma to
be 28.8% at 1 month, declining to 17% at 12 months,
with most evidence of changes in median prevalence
within the first 6 months (Santiago et al., 2013). Con-
clusions based on comparing median prevalence
across studies over time are limited, as prevalence

estimates at different time-points will be based on
different pools of studies, and a lack of appropriate
pooling of data may also result in erroneous con-
clusions. Meta-analysis of the adult longitudinal evi-
dence base is essential to confirm whether the course
of PTSD recovery is the same as or different from
that observed in children, and at what point remission
becomes unlikely without treatment.

Relatedly, while there is evidence about factors that
make one more or less likely to develop PTSD follow-
ing a traumatic event (Brewin, Andrews, & Valentine,
2000), there is less evidence about the factors that pre-
dict the likely chronicity of PTSD once diagnosed.
One widely replicated finding is that exposure to
intentional traumas (e.g. physical or sexual assault,
combat) versus non-intentional traumas (e.g. acci-
dents, natural disasters) is associated with a higher
likelihood of developing PTSD, as well as with more
severe symptoms (Birkeland, Skar, & Jensen, 2021).
For example, a review of the World Health Organiz-
ation World Mental Health survey data collected
from 24 countries (n = 68,894) found that exposure
to intentional traumas was typically associated with
higher conditional risk for PTSD than exposure to
non-intentional traumas (e.g. 11.4% PTSD following
intimate partner or sexual violence versus 2.0% follow-
ing accidental injury) (Kessler et al., 2017). Several
theories have been proposed to explain the higher
prevalence of PTSD following intentional trauma,
including higher levels of distress during the trauma
(Ozer, Best, Lipsey, &Weiss, 2003), increased negative
beliefs (Christiansen & Hansen, 2015), and loss of
social support (Jiang, Webster, Robinson, Kassam-
Adams, & Richmond, 2018). There is also evidence
that the type of exposure can lead to different symp-
tom manifestations (Birkeland et al., 2021) and influ-
ence the course of PTSD, with some studies reporting
that intentional trauma is associated with poorer
recovery (Hiscox et al., 2022; Santiago et al., 2013).

Females also have at least a two-fold higher risk of
developing PTSD following a traumatic event than
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males – the lifetime prevalence of PTSD is approxi-
mately 10% in women and 5% in men (Olff, 2017).
The mechanisms underlying this higher risk in
females are unclear, but may include the gender
roles and expectations (Christiansen & Berke, 2020),
sex differences in cognitive–behavioural responses
(Christiansen & Hansen, 2015), emotional memory
consolidation (Hsu et al., 2018), and biological factors
related to the stress response, which may bias females
and males towards different psychopathology (Ban-
gasser, Eck, & Ordoñes Sanchez, 2019; Takai et al.,
2007). Despite consistent evidence of a higher preva-
lence of PTSD in females versus males, there is less
certainty on whether there are sex differences in the
course of PTSD over time. Some studies have found
that females are more likely than males to develop
chronic PTSD (Breslau & Davis, 1992; Pietrzak, Van
Ness, Fried, Galea, & Norris, 2013), as well as having
higher comorbid rates of depression and anxiety dis-
orders and an increased risk for other chronic diseases
and mortality (Roberts et al., 2020). However, other
studies have found that sex is not an important factor
for predicting long-term PTSD course (e.g. Morina
et al., 2014; Yin, Wu, Yu, & Liu, 2019).

The age at which one is exposed to a trauma may
also be important in predicting the course of PTSD.
As we age, there are factors that could make it more
difficult to deal with a traumatic event, such as changes
in role (e.g. retirement; Lipton et al., 1986), decreases in
social support, and cognitive impairment (Aldwin, Sut-
ton, Chiara, & Spiro, 1996; Burri, Maercker, Krammer,
& Simmen-Janevska, 2013). On the other hand,
increased age can bring resilience and increased coping
strategies (Moos, Brennan, Schutte, & Moos, 2006).
However, in those who experience their index trauma
during adulthood, it is unclear whether and how the
age at which they experienced that event impacts on
the course of PTSD. Some studies have found age to
be a predictor of a more chronic course (e.g. Galat-
zer-Levy et al., 2013; McLaughlin et al., 2011; Pietrzak
et al., 2013), whereas other studies have found no
such relationship (e.g. Dickstein, Suvak, Litz, & Adler,
2010; Freedman, Brandes, Peri, & Shalev, 1999).

Finally, the way in which PTSD is assessed has also
been found to impact upon prevalence estimates, with
self-report measures giving higher prevalence estimates,
possibly owing to not accounting for functional impair-
ment caused by PTSD symptoms (Richardson, Frueh,
& Acierno, 2010). It is important to gain an accurate
picture of how these factors impact upon PTSD chroni-
city in order to determine those for whom PTSD
screening and intervention will be most appropriate.

We conducted a systematic review and meta-analy-
sis of longitudinal studies of PTSD in adults, excluding
treatment trials. We used meta-analysis to determine
pooled estimates of the prevalence of PTSD at specific
post-trauma time-points over 2 years following

trauma exposure, as well as changes in prevalence
between specific time-points. The primary aim was
to investigate the pattern of PTSD prevalence over
this 24 month window to determine when further
recovery becomes unlikely. Given the inconsistencies
in the literature on factors which predict recovery or
chronicity of PTSD over time, the second aim was to
explore potential moderators of both prevalence
rates and change. Here, we focused on trauma type
(intentional versus unintentional) and assessment
type (self-report versus diagnostic interviews), as
well as subject-level characteristics of age and sex.

2. Method

2.1. Pre-registration

This review was preregistered on PROSPERO
(CRD42018105334).

2.2. Search criteria

PsychINFO, PubMed, and the Published International
Literature on Traumatic Stress (PILOTS) database
were searched for publications between 1980 [when
PTSD was first introduced to the Diagnostic and Stat-
istical Manual of Mental Disorders (DSM)] and
November 2019. Search terms were ‘posttraumatic
stress’ OR ‘post-traumatic stress’ OR ‘post traumatic
stress’ OR ‘PTSD’ AND ‘longitudinal’ OR ‘trajector*’
OR ‘prospective’. Age filters were applied to search
for samples from 18 years upwards. Searches were
restricted to title and abstract. Search terms were
developed in collaboration with a university librarian.

2.3. Inclusion and exclusion criteria

Study samples were included if: they included individ-
uals who had experienced an index trauma, as defined
by DSM-IV or DSM-V (APA, 2013), after the age of
18 years; they utilized a longitudinal design; they used a
standardizedmeasurement of PTSD (self-report or diag-
nostic interview); and they reported PTSDprevalence for
at least two of the following time-points: 1 month,
3 months (± 1 month), 6 months (± 1 month), 9 months
(± 1 month), and 12 months (± 1 month). Samples were
excluded if: the time between the assessment and trauma
was unclear; they were treatment trials or documented
that the majority of the sample had received treatment
for PTSD during the follow-up period; they focused on
individuals with moderate to severe brain injury (likely
to influence the course of recovery); they categorized
PTSD based on DSM-III criteria (owing to significant
disparities between DSM-III and later revisions); there
was selective follow-up of participants (e.g. only PTSD
cases); or they were not reported in English.
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2.4. Procedure

Articles were identified following the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Figure 1). The initial search
identified 3071 abstracts for screening once duplicates
were removed. Hand searching of studies within rel-
evant reviews identified an additional eight articles
not identified within the electronic search. The abstracts
were then screened against the inclusion exclusion cri-
teria by PD and JA, with good agreement (kappa
= .87). This left 548 articles for which the full texts
were reviewed against the inclusion/exclusion criteria.
Interrater reliability was conducted on 10% of the
articles, with strong agreement (kappa = .96). At each
stage of screening, any disagreements relating to
inclusion or exclusions were resolved through consen-
susmeetings, with any decisions impacting on the selec-
tion of articles retrospectively applied to all papers.
Following full-text screening, 105 articles were ident-
ified for inclusion. The main reason for exclusion of
studies at this stagewas an unclear time elapsed between
trauma exposure and assessment (33%). Of the 105
included articles, 37 provided no information on
PTSD prevalence. In these cases, authors were emailed
for further information, with 10 authors providing the

necessary information, requiring 27 articles to be
excluded. Thus, the final review included 78 articles.

2.5. Data extraction

Data extraction was conducted by PD and JA. The
accuracy of data extraction was assessed for 10% of
studies, with strong agreement (98% accuracy). Data
extracted were: number of individuals with PTSD and
sample size at each time-point recorded, including
time-points beyond 12months where reported; country
of study; average age; percentage male; trauma type
(intentional or unintentional trauma); and PTSD
measurement type (i.e. self-report or diagnostic inter-
views). Where samples included both intentional and
unintentional trauma, the coding was defined by the
most prevalent type of trauma within the sample. In
studies that used both diagnostic interviews and self-
report measures, we extracted the data from the assess-
ment measure with the most time-points available.

2.6. Data analysis strategy

Meta-analyses were conducted using R version 3.6.2
(R Core Team, 2019) for pooled prevalence at each

Figure 1. PRISMA flow diagram outlining the process of screening studies for inclusion in the review. PTSD, post-traumatic stress
disorder.
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time-point (point prevalence) and change in preva-
lence (prevalence change) between time-points for
up to 2 years following a traumatic event. Random
effects modelling with 95% confidence limits was
used for all estimates (Riley et al., 2011). The ‘meta-
prop’ command was used to derive the pooled preva-
lence of PTSD for the time-points where two or more
studies included data: time (T)1 (1 month), T2
(3 months), T3 (6 months), T4 (9 months), T5
(12 months), T6 (15 months), T7 (18 months), and
T9 (24 months). Prevalence data were transformed
using the double arcsine transformation, rec-
ommended where proportions are near to zero (Bare-
ndregt, Doi, Lee, Norman, & Vos, 2013), and
subsequently back-transformed and converted to a
percentage to ease interpretation.

Absolute prevalence estimates may be misleading
to interpret in relation to change over time in situ-
ations where different studies contribute data at differ-
ent time-points. Specifically, if there is significant
heterogeneity in baseline levels of PTSD across
studies, then differences in prevalence across time-
points are unlikely to reflect true change (Hiller
et al., 2016). This issue is avoided using pooled esti-
mates of change in prevalence in each study as the
change accounts for starting levels of PTSD. Percen-
tage change in prevalence was calculated as: (Pro-
portion with PTSD at Tx− Proportion of PTSD at
Tx− 1)/Proportion with PTSD at Tx− 1, where Tx
− 1 and Tx are the earlier and later time-points,
respectively. Where there was attrition between
time-points, we assumed that the proportion lost to
follow-up was equal for those with PTSD and those
without PTSD unless reported otherwise. The ‘meta-
bin’ function was used to pool prevalence change stat-
istics for: 1 month to 3 months, 1 month to 6 months,
1 month to 12 months, 3 months to 6 months,
3 months to 12 months, 6 months to 12 months, and
12 months to 24 months.

Heterogeneity across studies was quantified using
the I2 statistic, which provides an estimate of the per-
centage of the total observed variability that is due to
true prevalence differences rather than random vari-
ation (Higgins, Thompson, Deeks, & Altman, 2003).
Where significant heterogeneity was identified, we
explored the impact of moderators, determined a
priori, on point prevalence estimates and prevalence
change over time. A range of relevant moderators
which may impact PTSD prevalence and course were
identified at protocol stage, but the exact choice of
moderators analysed was finalized following study
selection where it was clear which variables were con-
sistently reported between studies. No analysis was
conducted before the selection of these moderators.
The final selected moderators were: trauma type
(coded as intentional events, such as assaults, which
were inflicted by another person, vs unintentional

traumas, such as accidents and natural disasters);
measurement type (diagnostic interview vs self-
report); sex (percentage male); and age. The categori-
cal variables of trauma type and measurement type
were examined as moderators using separate subgroup
analyses, with between-group differences assessed
using the Cochran’s Q statistic. Owing to differences
observed within intentional trauma exposure in the
context of active military (Fear et al., 2010) and occu-
pational settings (i.e. police; Skogstad et al., 2013),
differences between intentional and unintentional
trauma were also explored excluding these trauma
samples from the analysis. Subgroup analyses were
only conducted for time-points/characteristics where
a minimum of four studies in each subgroup were
available (Fu et al., 2011). The percentage of the
sample that was male and age were analysed as con-
tinuous variables using meta-regression. Meta-
regression was only conducted where the number of
studies k≥ 10 (Borenstein, Hedges, Higgins, & Roth-
stein, 2011). Separate univariate rather than multi-
variate analyses were conducted because of the small
number of studies that included all moderators and
to reduce the risk of overfitting (Higgins & Thompson,
2004). To check the robustness of regression models,
permutation tests were run on those found to be sig-
nificant (Higgins & Thompson, 2004).

3. Results

3.1. Results summary

In total, 78 studies, representing 79 independent
samples, were included in the meta-analysis. The
details of these samples are shown in Table A1
(Appendix A in the supplementary material). Sample
sizes ranged from 21 to 989 participants, with the
mean ages of samples ranging from 24.3 to 83.4
years old and the percentage of males making up the
sample ranging from 0 to 100 (an overall average of
53%). The majority of studies were from the USA (k
= 31), Australia (k = 12), and the UK (k = 10). Studies
recruited participants after a variety of types of trau-
matic events, including physical and sexual assault,
life-threatening health problems in self or a close
family member, terrorist attack, natural disaster, and
pregnancy loss. The most common trauma exposure
was motor vehicle accidents (k = 22), an unintentional
trauma, with the most common intentional trauma
exposure being physical assault (k = 6).

All included studies used DSM-IV criteria for diag-
nosing PTSD, with the exception of one (Petrinec &
Martin, 2018) which used DSM-5 criteria. Fifty-
seven samples used self-report measures to assess
PTSD prevalence, and 21 studies used diagnostic
interview, with 17 different PTSD measures used in
total.
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3.2. Proportion of PTSD at each time-point

The overall pooled PTSD prevalence at 1, 3, 6, 9, 12,
and 24 months post-trauma is shown in Table 1. (For-
est plots for all time-points, including split by trauma
type and assessment measure, can be found in Appen-
dix B in the supplementary material.) The highest
PTSD prevalence was seen at 1 month post-trauma,
with a pooled prevalence of 27.0%. At 3 months, this
figure had fallen to 17.6%. The prevalence of PTSD
remained relatively stable over the subsequent time-
points, with a pooled PTSD prevalence of 16.9% at
12 months and overlapping confidence intervals
(CIs) for all prevalence estimates from 3 months
onwards (Table 1). At the 24 month time-point,
20.7% of individuals were still experiencing PTSD.

3.3. Prevalence change between time-points

The results of prevalence change analysis are pre-
sented in Table 2. Between 1 and 3 months post-
trauma, there was a 9% reduction in PTSD prevalence.
The prevalence of PTSD reduced by 5.8% between 1
and 6 months and by 8.9% between 1 and 12 months.
By contrast, between 3 and 6 months, there was no
evidence of a reduction in prevalence. Small
reductions in prevalence were observed between 3
and 12 months and between 6 and 12 months. Over
the longer term, between 12 and 24 months, there
was no evidence of change in levels of PTSD.

3.4. Intentional vs unintentional trauma

The pooled prevalence of PTSD across studies for each
of the time-points following exposure to intentional
and unintentional trauma separately is shown in Table
3. There were no significant differences in PTSD preva-
lence between intentional or unintentional trauma
exposure at 1, 3, 6, or 12 months following exposure
(all p > .502). When police (k = 1) and military (k = 1)
samples were excluded from the intentional trauma sub-
group, there were effects of trauma type at 1 month (Q
= 5.68, df = 1, p = .017), with 42.4% PTSD prevalence
following intentional trauma versus 23.8% following
unintentional trauma (see Table 3), but not at 3 or
6 months (p > .235) (subgroup analyses were not con-
ducted at 12months because of a lack of available studies
at this time-point). Heterogeneity remained significant
within subgroups at each time-point (all I2> 80%).

Across all studies, there was no evidence for differ-
ences in change of prevalence between any time-points
following exposure to intentional versus unintentional
trauma (1–3 months; 1–6 months; 3–12 months; all p
> .292). When analyses were rerun with military and
police trauma removed from the intentional trauma cat-
egory, there were significant differences in prevalence
change from 1 to 3 months (Q = 5.68, df = 1, p
= .0172), with an absolute PTSD prevalence reduction
following intentional trauma exposure of 27.4% (95%
CI 11.43 to 43.41) compared to 7.33% (95% CI 3.17 to
11.49) following unintentional trauma. There remained
no evidence for differences in prevalence change from 1

Table 2. Results from the meta-analyses of the changes in
absolute post-traumatic stress disorder (PTSD) prevalence
between time-points, as measured by risk difference.

Change in PTSD
prevalence

% 95% CI k n I2 p

1–3 months −9 −13.6 to −4.4 28 3288 87 0.0001
1–6 months −5.8 −10.1 to −1.6 20 3953 81 0.007
1–12 months −8.9 −15.1 to −2.8 12 2744 87 0.004
3–6 months −0.6 −2.7 to 1.6 18 3292 29 0.615
3–12 months −2.4 −4.1 to −0.1 26 7231 55 0.004
6–12 months −2.1 −3.7 to −0.04 18 4245 0 0.016
12–24 months 0 −3.2 to 3.2 5 2212 47 0.989

Note: CI, confidence interval; k, number of studies included in each meta-
analysis; n, total number of participants included in each of the meta-
analyses; I2, percentage of variation due to heterogeneity.

Table 1. Results from the meta-analyses conducted at each
time-point after trauma exposure, showing pooled
prevalence of post-traumatic stress disorder (PTSD) up to
24 months.

Time since trauma

PTSD prevalence

% 95% CI k n I2

1 month 27.0 21.7–32.56 43 6606 96
3 months 17.6 14.27–21.23 56 10,831 95
6 months 19.5 15.82–23.47 39 7323 94
9 months 21.4 8.41–28.09 7 1557 98
12 months 16.9 13.62–20.39 36 8812 94
24 months 20.7 12.33–30.61 6 2101 96

Note: CI, confidence interval; k, number of studies included in each meta-
analysis; n, total number of participants included in each of the meta-
analyses.

Table 3. Results from the meta-analyses conducted at each time-point after trauma exposure comparing post-traumatic stress
disorder (PTSD) prevalence following either intentional or unintentional trauma exposure.

Time since trauma

Intentional trauma
Intentional trauma excluding

police/militarya Unintentional trauma Contrasts

PTSD prevalence PTSD prevalence PTSD prevalence A vs C B vs C
% (95% CI) k n I2 % (95% CI) k n I2 % (95% CI) k n I2 p p

1 month 32.1 (15.6–51.2) 10 1541 98 42.4 (29.4–55.6) 8 846 93 25.6 (20.6–30.8) 33 6606 94 .502 0.017
3 months 16.4 (7.6–11.1) 7 1068 94 23.5 (12.7–36.3) 5 592 90 17.8 (14.2–21.7) 48 9763 96 .852 0.338
6 months 21.2 (14.0–29.4) 5 773 83 24.0 (17.4–31.3) 4 472 61 19.3 (15.4–23.6) 35 6550 94 .674 0.235
12 months 13.3 (2.3–17.3) 4 443 93 – – – 17.3 (13.9–21.0) 32 8369 94 .638 –

Note: aIntentional trauma exposure excluding police (k = 1) and military (k = 1) samples. PTSD prevalence represents pooled prevalence across studies.
CI, confidence interval; k, number of samples included in each meta-analysis; n, total number of participants included in each meta-analysis.
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to 6 months (p = .505). Sufficient studies were not avail-
able to assess differences in change across other time-
points once military/police samples were removed.

3.5. Diagnostic interviews vs self-report
measures

When comparing the results of studies that used self-
report measures with those that used diagnostic inter-
views at each time-point, there were differences in
prevalence rates at 3 months and 12 months, with a
higher prevalence of PTSD observed for studies
using self-report measures (Table 4). There was sig-
nificant heterogeneity within subgroups at all time-
points (all I2 > 85%).

When comparing change in PTSD prevalence
between time-points for studies using diagnostic inter-
views and those using self-report measures, significant
differences were found between 3 and 12 months (Q
= 8.95, df = 1, p = .0028) with a 0.2% (95% CI −1.36%
to 0.09%) reduction in absolute PTSD prevalence for
diagnostic interviews compared with a 4.67% (95% CI
−7.38% to −1.99%) reduction with self-report
measures. There was no evidence for differences in
prevalence change for diagnostic interview and self-
report measurement of PTSD between 1 and 3 months
(Q = 0.40, df = 1, p = .525), 1 and 6 months (Q = 0,
df = 1, p = .974), 1 and 12 months (Q = 2.13, df = 1, p
= .145), or 6 and 12 months (Q = 1.36, df = 1, p = .243).

3.6. Age and sex

The results of meta-regression of age and sex are pre-
sented in Table 5. The mean age of the sample was

negatively associated with the prevalence of PTSD at
1 month (R2 = 12.6%), but not at other time-points.
There was no relationship between mean age and
change in prevalence between any time-points (all p
> .29, all R2 < 1%). (Note that reported R2 values are
pseudo-R2 values, which provide an estimate of the
explained heterogeneity; see Raudenbush, 2009, for
further details of their calculation.)

The percentage of the sample that were male was
negatively associated with point prevalence at
1 month and 3 months, but not at 6 months or
12 months post-trauma (Table 5). Analyses of preva-
lence change indicated that the percentage of the
sample that was male was positively associated with
prevalence change at 1 to 3 months (b = 0.002, 95%
CI 0.0005 to 0.004, R2 = 26.7%), 1 to 6 months (b =
0.002, 95% CI 0.0004 to 0.003, R2 = 36.8%), 3 to
6 months (b = 0.0012, 95% CI 0.0001 to 0.0022, R2 =
30.4%), and 3 and 12 months (b = 0.0009, 95% CI
0.0001 to 0.0016 95% CI, R2 = 0%). As positive values
of prevalence change indicate an increase in PTSD,
a higher proportion of males in the sample was
associated with less recovery over time at each of
these intervals. Percentage male was not significantly
associated with the change in PTSD prevalence
between 1 and 12 months (b = 0.003, 95% CI −0.001
to 0.007, R2 = 12.6).

3.7. Baseline PTSD prevalence

Significant heterogeneity was present in PTSD preva-
lence across studies. As higher initial levels of PTSD
may allow for more reduction over time, we tested
for moderation of change by baseline PTSD

Table 4. Results from the meta-analyses conducted at each time-point after trauma exposure comparing post-traumatic stress
disorder (PTSD) prevalence following self-report measures and diagnostic interviews.

Time since trauma

Diagnostic interview Self-report Contrast
PTSD prevalence PTSD prevalence

% 95% CI k n I2 % 95% CI k n I2 p

1 month 22.2 15.3–29.9 11 1341 90 28.5 22.0–35.4 32 5265 96 0.225
3 months 11.0 8.1–14.4 15 3952 89 20.1 15.7–25.0 41 6879 95 0.001
6 months 15.6 9.9–22.3 9 1343 88 20.6 16.4–25.2 30 5980 94 0.213
12 months 9.7 6.0–14.2 10 3125 93 20.0 16.0–24.4 26 5687 92 0.001

Note: CI, confidence interval; k, number of samples included in each meta-analysis; n, total number of participants included in each meta-analysis.

Table 5. Meta-regression of point prevalence.
Time-point Moderator k Qm b1 z I2 R2

1 month Male 41 3.7 −0.0023* −1.92 95.6% 7.11%
Age 36 6.1 −0.012* −2.47 95.15% 12.6%

3 months Male 54 8.9 −0.0024** −2.97 94.69% 13.66%
Age 45 3.2 −0.005 −1.79 94.57% 4.7%

6 months Male 37 < 0.001 < 0.0001 0.008 92.73% 0.0%
Age 32 1.21 −0.0025 −1.10 91.53% 0.5%

12 months Male 35 2.58 −0.002 −1.61 94.82% 4.71%
Age 25 0.57 0.0025 0.75 93.94% 0.00%

Note: k, number of studies; Qm, test statistic of moderator; B1, unstandardized beta estimate; I2, estimate of unaccounted heterogeneity; R2, estimate of
heterogeneity accounted for by moderator.

*p < .05, **p < .01.
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prevalence in post-hoc analyses. The baseline preva-
lence was the prevalence at the earlier time-point
when looking at prevalence change between two
time-points (e.g. 1 month is baseline when looking
at the 1 to 3 month prevalence change). Baseline
PTSD prevalence was found to predict prevalence
change between 1 and 3 months (b = -0.0049, 95%
CI −0.0065 to −0.0033, R2 = 67.9%), 1 and 6 months
(b = -0.0044, 95% CI −0.0062 to −0.0026, R2 =
73.8%), 3 and 6 months (b = -0.0018, 95% CI
−0.0031 to −0.0004, R2 = 94.9%), and 3 and
12 months (b = -0.0022, 95% CI −0.0031 to −0.0012,
R2 = 99.3%), with higher baseline prevalence being
strongly associated with greater prevalence reduction
over every time interval (See Appendix B, in the sup-
plementary material, to aid interpretation).

3.8. Publication bias

Funnel plots were inspected for possible publication
bias (i.e. preference for publication where PTSD
rates were higher). Funnel plots were symmetrical
for all point prevalences (1, 3, 6, 9, and 12 months)
except at 24 months, providing little evidence of pub-
lication bias.

4. Discussion

We used a meta-analytic approach to determine the
pooled prevalence rates of PTSD at different time-
points post-trauma and changes in the prevalence of
PTSD over time. The results showed that in the
month following trauma, an estimated 27% of individ-
uals were experiencing PTSD. While there was a sig-
nificant reduction in prevalence from 1 to 3 months,
after this time the rates of PTSD remained relatively
stable. At the 2 year follow-up, 21% of individuals
exposed to trauma were still experiencing PTSD.
This pattern of observations was similar based on
point prevalence estimates and on analyses of preva-
lence change over time, providing a robust picture of
the extent of PTSD recovery over different time inter-
vals following trauma.

The overall pooled prevalence rates of PTSD in the
year following trauma were 27% at 1 month, 18% at
3 months, 20% at 6 months, 21% at 9 months, 17%
at 12 months, and 21% at 24 months, estimates that
are broadly consistent with conclusions based on
non-meta-analytic review of the longitudinal evidence
base (Santiago et al., 2013). It is striking to note that
prevalence estimates at 2 years post-trauma were simi-
lar to those present at 3 months, highlighting the
potentially chronic nature of PTSD once established.
This pattern of significant prevalence reduction in
PTSD between 1 and 3 months but relatively stable
prevalence rates thereafter was also replicated in ana-
lyses of prevalence change statistics. Our meta-

analysis found that the only significant reductions
occurred when later prevalence rates were compared
to the 1 month prevalence. From 3 months post-
trauma, evidence of further significant change in
prevalence rates was lacking. Analyses of prevalence
change statistics provide important confirmation of
the conclusions from point prevalence analyses as
they are based on examining change scores from
within the same study, whereas point prevalence esti-
mates at different time-points may pool evidence from
different and heterogeneous studies. These findings
highlight that for a significant proportion of individ-
uals with PTSD there is a period of remission in the
initial 1–3 months following trauma. However,
beyond this, there appears to be limited further recov-
ery and PTSD is likely to be extremely persistent over
time if left untreated. Timely provision of evidence-
based interventions to reduce the potentially chronic
course of PTSD following trauma is essential.

In line with previous research, we found higher
rates of PTSD following intentional versus uninten-
tional trauma at 1 month (Kessler et al., 2017). How-
ever, we also found evidence that intentional trauma
was associated with higher levels of prevalence
reduction between 1 and 3 months. Beyond this initial
point, there were no differences by trauma type in
prevalence across the time-points, suggesting that
higher rates of remission may offset initially higher
levels of PTSD among those exposed to intentional
trauma. It is noteworthy that this increased prevalence
in PTSD at 1 month following intentional trauma was
only evident when excluding two samples where
intentional trauma exposures occurred in the context
of policing and military combat. Intentional trauma
exposure within professional contexts may be miti-
gated against within these samples; previous research
has found prior experience and training in military
samples to be related to rates of PTSD (Hunt, Wessely,
Jones, Rona, & Greenberg, 2014), with preparedness
within professional contexts potentially increasing
feelings of control and self-efficacy and reducing sub-
sequent peritraumatic reactions (Bonanno et al., 2012;
Whealin, Ruzek, & Southwick, 2008).

The trajectories found in this meta-analysis for
intentional and unintentional trauma exposure con-
trast with the conclusions of a previous review,
where prevalence rates of PTSD following uninten-
tional trauma were found to be higher than for inten-
tional trauma initially, but while prevalence rates
reduced for unintentional trauma over time they
increased for intentional trauma (Santiago et al.,
2013). There are several possible explanations for
these discrepant findings. First, Santiago et al. (2013)
derived trends based on median PTSD prevalence
across studies, whereas the pooled prevalence esti-
mates provided by meta-analysis provide a more accu-
rate assessment of prevalence based on available study
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data. Secondly, we excluded from our review samples
where the timeline between trauma exposure and
PTSD measurement was unclear. These included two
studies of refugee populations that had been exposed
to war (Roth, Ekblad, & Ågren, 2006; Vojvoda,
Weine, McGlashan, Becker, & Southwick, 2008),
with likely multiple trauma exposures, ongoing
instability, and lack of social support, which were
included in the review by Santiago et al. (2013).
More broadly, the need for a clear timeline limited
our meta-analysis predominantly to single-incident
trauma samples. Individuals with more chronic
trauma presentations may have different recovery tra-
jectories and prevalence rates over time as a result of
symptoms of complex PTSD and ongoing instability
and risk of further trauma (Cloitre, 2021). It will be
important for future research to explore the recovery
trajectories following more complex trauma presenta-
tions. However, the results from our meta-analysis
indicate that following exposure to predominantly
single-incident traumas, there is little difference in
recovery trajectories following intentional or uninten-
tional trauma exposure.

In terms of the impact of the assessment measure
on PTSD prevalence over time, significant differences
were observed when PTSD was assessed using self-
report measures versus diagnostic interviews, with
studies employing self-report measures generally
reporting higher PTSD prevalence. These observations
based on point-prevalence are in line with the con-
clusions of a review of cross-sectional studies of
PTSD prevalence (Richardson et al., 2010). Despite
these differences in prevalence at individual time-
points, the relative change in PTSD prevalence over
time was similar for both diagnostic interview and
self-report measures. This suggests that while self-
report and diagnostic interview may generate different
absolute prevalence estimates, these approaches are
likely to be similarly sensitive to detecting change in
PTSD over time.

We also found evidence of sex differences in PTSD
prevalence and change over time. Specifically, a higher
proportion of females in the sample was associated
with a higher prevalence of PTSD at 1 and 3 months
following trauma. However, a higher proportion of
females was also associated with a greater reduction
in PTSD prevalence relatively consistently across the
first 12 months post-trauma. This female recovery
advantage may be partly explained by higher initial
levels of PTSD among females, with baseline PTSD
levels being a strong predictor of recovery. Nonethe-
less, even once baseline prevalence had been con-
trolled for, a higher proportion of females was
associated with greater prevalence reduction between
1 and 6 months. Our observations should be con-
sidered in the context of the essentially single-incident
trauma studies that contributed to our analysis, which

resulted in the exclusion of some complex traumas
(e.g. sexual abuse) to which females may be particu-
larly vulnerable (Giarratano, Ford, & Nochajski,
2020). However, our findings are consistent with clini-
cal observations from some studies which found that
females may be more responsive to treatment for
PTSD than males (e.g. Galovski, Blain, Chappuis, &
Fletcher, 2013; Tarrier, Sommerfield, Pilgrim, & Fara-
gher, 2000). Such an increased treatment effect has
been hypothesized to result from an increased willing-
ness (or perhaps familiarity resulting from implicit
societal norms) in females to disclose their psychologi-
cal difficulties (Purves & Erwin, 2004; Tarrier et al.,
2000). It is possible that similar factors may have con-
tributed to the larger reduction in PTSD over time
observed among females versus males in the current
study. Such possible sex differences in the factors con-
tributing to recovery warrant further investigation.

Finally, we explored the relationship between the
mean age of the sample and prevalence of PTSD
over time, finding that while younger age was associ-
ated with higher PTSD 1 month following trauma, it
was not at any other time-point, nor was it related
to change in prevalence over time. Younger partici-
pants may have more intense initial emotional reac-
tions to trauma or fewer coping resources, or may
experience qualitatively different traumas to older par-
ticipants (e.g. certain types of assaultive violence tend
to affect younger men and women) (Kessler et al.,
2017). It should be highlighted that participants’ aver-
age ages in the included studies were young to middle-
aged, and only one study had an average of over
60 years. Therefore, the current meta-analysis does
not provide evidence either way as to how older age
might influence remission from PTSD.

4.1. Clinical implications

Our findings have important clinical implications for
the screening and delivery of interventions aimed at
treating PTSD following single-incident trauma.
Because our inclusion criteria required studies to
have a clear time between trauma and follow-up,
studies of multiple, prolonged, or complex traumas
were excluded and therefore our findings do not
have direct implications for these trauma types.
When considering intervention following trauma, it
is important to provide treatment at the time most
likely to outperform natural rates of recovery to ensure
cost-effective provision of care, while also ensuring that
treatment is provided in a timely manner to prevent
more intractable difficulties from developing. Research
has also indicated that immediate interventions follow-
ing trauma can sometimes be detrimental to recovery
and disrupt coping (Rose et al., 2004). From our analy-
sis, remission within the initial 3 month period post-
trauma is evident. However, beyond this, a strong
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case should be made for the provision of interventions,
such as evidenced-based psychological therapies (Bis-
son, Roberts, Andrew, Cooper, & Lewis, 2013), to
address the chronic course of PTSD seen in a substan-
tial proportion of individuals exposed to trauma. Of
course, while intervention at around 3 months post-
trauma may be broadly appropriate, individuals
experiencing particularly high levels of distress and/
or functional impairment due to PTSD during the
initial post-trauma period may require more immedi-
ate support. In assessing individuals presenting to
mental health services with likely PTSD, clinicians
should assess the length of time that symptoms have
been present, and if this exceeds 3 months it should
be considered unlikely that an individual will recover
from PTSD without an intervention that targets the
underlying maintenance factors of PTSD. Our study
has indicated that such an approach is warranted
both in individuals who have experienced intentional
trauma and in those who have experienced uninten-
tional trauma. Our study also suggests that while
males are less likely to develop PTSD in the month fol-
lowing trauma, they are also less likely to recover, mak-
ing targeted, timely intervention important.

The measurement of PTSD using diagnostic inter-
views resulted in a lower prevalence of PTSD than
that of self-report. While it is not possible in this study
to assess the relative accuracy of these two forms of
assessment, in clinical settings screening based on self-
report may minimize the risk of missing potential
cases of PTSD, with follow-up interviews to confirm
diagnosis and fully assess levels of distress and func-
tional impairment. This can then allow for a clinical jud-
gement around the provision of care, or symptom
monitoring if it is deemed more appropriate. As self-
report measures and diagnostic interviews resulted in
similar time courses of PTSD recovery, both assess-
ments have the potential to identify those most at risk
of developing more chronic PTSD symptoms.

4.2. Limitations

First, a high level of heterogeneity was observed across
studies included in the meta-analyses, particularly in
analyses of point prevalence, and which was not
accounted for by our selected moderators. Significant
heterogeneity in prevalence estimates is not unexpected
given the inclusion of 79 studies, exploring a range of
traumas in participants from a diverse range of cultural
and social contexts. It is essential to interpret findings
considering this high degree of heterogeneity, particu-
larly when interpreting absolute prevalence statistics.
Secondly, PTSD prevalence was measured using a
wide variety of measures, and within self-report
measures there was inconsistency in the cut-off used
to classify probable PTSD, which is likely to have con-
tributed to heterogeneity in point prevalence estimates.

More weight should be given to the pattern of preva-
lence change over time, rather than absolute point
prevalence statistics. Thirdly, when conducting the
meta-analysis of changes in PTSD prevalence between
time-points, it was necessary to assume that those indi-
viduals who were diagnosed with PTSD at the later
time-point were individuals diagnosed with PTSD at
the previous time-point, which does not account for
the possibility of new onsets of PTSD at later time-
points. Nonetheless, the existing literature suggests
that only a small proportion appear to develop
delayed-onset PTSD, with only 3.5% of PTSD cases
occurring after the 3 month period (Santiago et al.,
2013). In addition, unless otherwise reported, it was
assumed that the rates of dropout were the same for
PTSD cases and non-cases. If differential dropout
were systematically present, this could bias estimates
of PTSD prevalence over time.

Importantly, to examine the course of PTSD recov-
ery without treatment, this review excluded treatment
trials and those studies where it was documented that
the majority of participants received treatment for
PTSD within the follow-up period. The majority of
studies included in our review did not report on treat-
ment usage during the follow-up period, with a min-
ority stating explicitly that participants did not
receive any treatment and 11 studies reporting on
treatment use within their studies. Types of treatment
received by participants across those 11 studies varied.
Some studies reported psychotropic (e.g. anxiolytics,
sedatives) or opioid medication usage in the hours
or days following trauma, which is relatively unlikely
to have influenced of the course of recovery from 1
month onwards, the focal timeframe for our analyses.
Other studies reported on wider treatment access,
typically over a longer timeframe (between 1 and 13
months post-trauma). This was highly variable across
studies: for example, Vranceanu et al. (2014) reported
that 1% received ‘psychotherapy’ at 1–2 months post-
trauma, whereas Roy-Burne et al. (2004) reported that
43% ‘visited a mental health provider’ after 1 month. It
is likely that some degree of treatment for PTSD or
other mental disorders as part of routine care is also
present during follow-up periods in those studies
which do not report it. We were unable to capture
or account for this. Unaccounted-for access to inter-
ventions may have contributed to the unexplained
heterogeneity in our analyses. Notwithstanding this
limitation, we note that the majority of recovery
within our review was found to occur within the
first 3 months following trauma, with little change in
PTSD prevalence observed beyond this point. It is
relatively unlikely that participants would have
received evidenced-based interventions for PTSD
within this early timeframe, increasing the confidence
that these changes in prevalence reflect the course of
recovery from PTSD without treatment.
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5. Conclusions

This study reports the first meta-analysis of change in
PTSD prevalence in the first 2 years following trauma.
The results indicate that spontaneous remission
occurs within the initial period post-trauma, but this
is limited, such that beyond 3 months post-trauma
there was little evidence of further reduction in the
prevalence of PTSD. At the 2 year follow-up, one in
five individuals exposed to trauma were still experien-
cing PTSD.We found intentional versus unintentional
trauma exposure to predict higher rates of PTSD in the
first month following exposure, but not at later time-
points. We also found that while samples with a higher
percentage of females were associated with higher
PTSD prevalence rates after 1 month, a higher percen-
tage of females was also associated with a larger
reduction in PTSD prevalence over time. Future
research should prioritize the identification of further
moderators that may explain differences in recovery to
help in the provision of interventions for populations
potentially at risk of developing a more chronic course
of PTSD.
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