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Recurrence of post-traumatic stress disorder: &
systematic review of definitions, prevalence
and predictors

Samantha K Brooks'” and Neil Greenberg'

Abstract

Background Many people will experience a potentially traumatic event in their lifetime and a minority will go on to
develop post-traumatic stress disorder (PTSD). A wealth of literature explores different trajectories of PTSD, focusing
mostly on resilient, chronic, recovered and delayed-onset trajectories. Less is known about other potential trajectories
such as recurring episodes of PTSD after initial recovery, and to date there has been no estimate of what percentage
of those who initially recover from PTSD later go on to experience a recurrence. This systematic review aimed to
synthesise existing literature to identify (i) how recurrence’of PTSD is defined in the literature; (i) the prevalence of
recurrent episodes of PTSD; and (jii) factors associated with recurrence.

Methods A literature search of five electronic databases identified primary, quantitative studies relevant to the
research aims. Reference lists of studies meeting pre-defined inclusion criteria were also hand-searched. Relevant data
were extracted systematically from the included studies and results are reported narratively.

Results Searches identified 5,398 studies, and 35 were deemed relevant to the aims of the review. Results showed
there is little consensus in the terminology or definitions used to refer to recurrence of PTSD. Because recurrence
was defined and measured in different ways across the literature, and prevalence rates were reported in numerous
different ways, it was not possible to perform meta-analysis to estimate the prevalence of recurrence. We also found
no consistent evidence regarding predictors of PTSD recurrence.

Conclusion A clear and consistent evidence-based definition of recurrence is urgently needed before the prevalence
and predictors of recurrence can be truly understood.
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Background

Potentially traumatic events are common. Research sug-
gests that over 70% of people will experience a poten-
tially traumatic event (such as witnessing death or
serious injury, automobile accident, life-threatening ill-
ness or injury, or violent encounter) in their lifetime [1].
Understandably, these events can be very distressing in
the short-term and many people will experience acute
post-traumatic symptoms in the immediate aftermath
of a traumatic event, including intrusive symptoms (e.g.
recurrent unwanted thoughts, nightmares); avoidance
symptoms (e.g. emotional numbing, social withdrawing);
hyperarousal (e.g. easily startled, feeling ‘on edge’); and
physical symptoms (e.g. chest pain, dizziness) [2]. For the
majority, these symptoms will decline naturally without
intervention [3], typically within the first four weeks [2].
An important minority will find their symptoms persist
for longer than a month. Those who continue to experi-
ence persistent re-experiencing of the traumatic event;
avoidance of stimuli associated with the event; negative
alterations in cognitions and mood and alterations in
arousal and reactivity, causing clinical distress or func-
tional impairment and not attributable to any other
medical condition, are likely to be diagnosed with post-
traumatic stress disorder (PTSD) [4]. Although only a
minority of people who experience potentially traumatic
events will go on to develop PTSD, it remains one of the
most common mental disorders with lifetime prevalence
estimated to be between 8% [5] and 12% [6]. PTSD is
associated with reduced health-related quality of life and
physical comorbidities, as well as major socio-economic
costs [7].

The early 2000s saw a shift from studying PTSD itself
as an outcome to studying change in symptoms as an
outcome [8], with a wealth of studies using model-
ling approaches such as latent class growth analysis and
latent growth mixture modelling to identify different tra-
jectories of PTSD. Most of this literature identifies four
trajectories, two of which are relatively stable trajecto-
ries (chronic, a stable trajectory of post-traumatic stress
symptoms, and resilient, a stable trajectory of healthy
functioning after an adverse event), and two which dis-
play dynamic symptom patterns (recovered, i.e. decreas-
ing symptoms after an initial diagnosis of PTSD, and
delayed-onset, i.e. increasing symptoms not meeting the
diagnostic criteria for PTSD until potentially months or
even years after traumatic exposure) [9]. Van de Schoot
et al. [10] suggest that the two trajectories which typi-
cally occur less often (chronic and delayed-onset) are at
risk of being overlooked by researchers or overwhelmed
within the data by the larger trajectories. There may also
be other less-researched or less-understood trajecto-
ries overlooked to an even greater extent. For example,
one previous review [11] identified limited evidence of
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another, smaller trajectory referred to as a ‘relapsing’ or
‘recurring’ PTSD trajectory, in which individuals develop
PTSD, are free from symptoms for long enough to be
considered ‘recovered; and then experience a recurrence
of symptoms.

Recurrence is given relatively little attention in the
PTSD literature, perhaps due to limitations of study
methodologies and the complexities of studying recur-
rence. For example, Santiago et al. [11] note that few
studies of PTSD follow participants for more than a year
or with more than two assessments. Clearly, it would
not be possible for researchers to identify recurrence of
PTSD if data is only collected for two time-points: the
only possible outcomes would be low symptom levels
at each time-point (‘resilience’), high symptoms at each
time-point (‘chronic’), or low level of symptoms at one
time-point and a high level at the other (either ‘recov-
ery’ or ‘delayed-onset’ depending on time-point at which
symptoms were experienced). Additionally, studies which
only follow up participants for a year or less are unlikely
to clearly identify a recurrent trajectory of PTSD given
the time needed to both recover and to experience a
recurrent episode. The timing of PTSD assessment is also
important: identification of PTSD recurrence relies on
studies capturing the presence of symptoms during the
recurrence, rather than before it occurs or after recur-
ring symptoms have subsided. Therefore, it is perhaps
unsurprising that the majority of the literature does not
identify a ‘recurring’ trajectory of PTSD. Even studies
which do identify recurrences often group these in with
other trajectories: for example, Mota et al. [12] identified
‘recurrent’ cases of PTSD (individuals who had a life-
time diagnosis in 2002 and another post-2002 diagnosis
reported in 2018), but grouped ‘persistent’ and ‘recur-
rent’ cases of PTSD together. Magruder et al. [13] iden-
tified a group of recurrent cases of PTSD — individuals
who had lifetime PTSD pre-1992 but not a current diag-
nosis in 2002, who then had a diagnosis again in 2021, but
these were grouped with ‘chronic’ cases. Karamustafalio-
glu et al. [14] simply include an ‘other’ group constitut-
ing both recurrent cases (individuals who met the criteria
for PTSD diagnosis 1-3 months post-trauma and at the
third follow-up 18-20 months post-trauma, but not at
the second follow-up 6-10 months post-trauma) and
others with delayed-onset PTSD which resolved. Boe et
al. [15] identified a group of individuals with ‘reactivated’
PTSD who reported remission from PTSD in the first five
years after the North Sea oil rig disaster of 1980 and a
new episode at any point between 1985 and 2007. How-
ever, the authors suggest that there are blurred boundar-
ies between delayed-onset and ‘reactivated’ PTSD, going
on to include ‘possible delayed cases’ in their analysis of
reactivated PTSD.
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It is important to note that even the definitions of the
more well-established trajectories of PTSD are not with-
out their controversies. For example, Andrews et al. [16]
point out the ambiguity in the criterion for delayed-onset
PTSD, questioning whether ‘the onset of symptoms’
refers to any symptoms which might eventually lead to
PTSD or only to full-blown PTSD itself. North et al. [17]
comment on the ambiguities involved in the term remis-
sion (i.e. whether remission should be symptom-based or
threshold-based) as well as the term onset (i.e. whether
onset refers to first symptoms or first meeting diagnos-
tic criteria). Definition of recovery also appears to dif-
fer from study to study, with some authors considering
recovery to be symptom-based (i.e. no symptoms of the
disorder remain) and others considering it to be thresh-
old-based (i.e. some symptoms may remain, but they are
beneath the diagnostic threshold) [18].

To date, several systematic reviews have been pub-
lished which focus solely on only one PTSD trajec-
tory. For example, previous reviews have focused on the
delayed-onset trajectory [16, 19]; the recovery trajec-
tory [20]; and the resilient trajectory [21]. To date there
has not been a literature review examining evidence of
a recurrent trajectory of PTSD. Berge et al. [22] aimed
to systematically review research on relapse in veterans
but found no studies reporting actual rates of relapse or
recurrence. Reviews have also explored the risk of relapse
of various anxiety disorders, including PTSD, after dis-
continuation of antidepressants [23] and after cognitive
behavioural therapy [24]. However, there have been no
reviews attempting to quantify the risk of PTSD recur-
ring, establish the predictors of recurrence, or quantify
how much each predictive factor contributes to the risk
of recurrence. The current review aimed to fill this gap in
the literature by synthesising existing published data on
how researchers define ‘recurrence’ of PTSD, recurrence
rates of PTSD, and predictive factors of recurrence.

Having an appropriate understanding of recurrence is
important as the concept needs to be properly under-
stood in order to take steps to mitigate the risks of
recurrent PTSD episodes. Mitigating the risk of PTSD
recurring could benefit the health and wellbeing of
trauma-exposed individuals and could reduce the socio-
economic costs to the wider society [7]. The prevalence
of recurrence is of particular importance to occupational
medicine: regularly trauma-exposed organisations, for
example, are often faced with decisions about when (and
if) staff who have had and recovered from PTSD should
return to the frontline duties. Understanding the risk
of recurrent episodes may therefore have implications
for those in charge of making such decisions. The pres-
ent time is also a particularly relevant time to develop
our understanding of recurrence of PTSD, as it is pos-
sible that the COVID-19 pandemic could contribute to
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recurrence. The pandemic has been declared a potential
traumatic stressor, with research suggesting that COVID-
19 survivors are at elevated risk of experiencing PTSD
[25] and that PTSD symptoms may also develop due to
quarantine [26], concerns about the health of loved ones,
or economic loss as a result of the pandemic [27]. Hori et
al. [28] suggest that the daily television updates regarding
COVID-19 could trigger memories of surviving a previ-
ous traumatic situation, and exacerbate subthreshold
PTSD symptoms. Therefore, experiencing the pandemic
could potentially cause a recurrence of symptoms in peo-
ple who have previously been diagnosed with PTSD.

The aim of this review was to collate literature which
provides evidence of the lesser-studied ‘recurrent’ trajec-
tory of PTSD and to identify: (i) the definitions of ‘recur-
rence’ used throughout the literature; (ii) prevalence of
recurrence; and (iii) risk and protective factors for the
recurrent trajectory of PTSD.

Method

This review followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines [29]. Our population of interest were people who
had been diagnosed with, recovered from, and experi-
enced a recurrence of PTSD (as diagnosed by a clini-
cian or validated PTSD assessment tool). For the aim
relating to prevalence of recurrent episodes, studies
needed to involve a suitable design allowing prevalence
to be assessed: for example, studies involving a popula-
tion of people who had recovered from PTSD, followed
over time to show how many had a recurrent episode and
how many did not. For the other aims (i.e., definitions
of recurrence and factors associated with recurrence), a
comparison group was not necessary.

Registering the review

A protocol for the current review was developed and reg-
istered with PROSPERO on March 9th 2023 (registration
number CRD42023405752). The only deviation from the
protocol was the addition of another quality appraisal
tool, due to finding a study design (retrospective analysis
of existing health data) which we had not anticipated.

Eligibility criteria

To be included in the review, studies needed to (1) be
published in peer-reviewed journals, (2) be published
in the English language, (3) use quantitative methodol-
ogy, (4) use a standardised tool to assess PTSD and (5)
present data on recurrence rates of PTSD and/or factors
associated with PTSD recurrence. There were no limita-
tions relating to publication date or location of the stud-
ies. Case studies were excluded but there were no other
exclusion criteria relating to population size.
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Data searching and screening

A systematic literature search was carried out to exam-
ine definitions, prevalence rates and predictors of PTSD
recurrence. Four electronic databases (Embase, Psyclnfo,
Medline and Web of Science) were searched on 24th
November 2022, using a combination of search terms
relating to PTSD, recurrence, and prevalence/predictors
which were combined using Boolean operators. The full
list of search terms is presented in Appendix 1. The US
Department of Veterans Affairs National Center for Post-
Traumatic Stress Disorder’s PTSDPubs database (for-
merly PILOTS) was searched separately on the same date
using the individual terms ‘recurrence’ and ‘recurrent’
and limited to peer-reviewed articles. Reference lists of
articles deemed to meet the inclusion criteria were also
hand-searched.

All citations resulting from the literature searches were
downloaded to an EndNote library where duplicates were
removed. The titles of all citations were then screened
for relevance to the review, with any clearly not relevant
being excluded. Abstracts were then screened for eli-
gibility and the full texts of all remaining citations after
abstract screening were located and read in their entirety
to identify studies meeting all inclusion criteria. The lit-
erature searches and screening were carried out by the
first author. The two authors met regularly throughout
the screening process to discuss any uncertainties about
inclusion or exclusion until a decision was reached.

Data extraction

The first author carried out data extraction of all cita-
tions deemed to meet the inclusion criteria. Data were
extracted to a Microsoft Excel spreadsheet with the fol-
lowing headings: authors, year of publication, country,
study design, sampling method, inclusion/exclusion
criteria, study population size, socio-demographic
characteristics of participants, type of trauma expo-
sure, time-points at which PTSD was assessed, tools for
assessing PTSD, definitions of recovery and recurrence,
whether any PTSD treatment was received, prevalence
rates of recurrence, and factors examined as potential
predictors of recurrence.

Data synthesis

For the first aim of the review (relating to definitions of
recurrence), we designed a table to present data relating
to how ‘recurrence’ was understood and defined in each
study. The tools used to diagnose and measure PTSD
symptoms in the first place are important in understand-
ing how PTSD is defined, so first the assessment tools
used in each study were extracted into the table. Given
that we wanted to understand the length of time an
individual needs to be free of PTSD in order to be con-
sidered ‘recovered, for each study we also included the
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time-points of PTSD assessment in the table. Next, we
included the definitions of recovery and recurrence from
each study, explained narratively in the table. We also
added information to this table to report whether partici-
pants had received PTSD treatment during each study,
as some studies focusing on interventions used ‘response
to treatment’ in their definitions of recovery. We com-
pared the different definitions used within the studies
to establish whether there was consensus within the lit-
erature around (i) whether recovery and recurrence are
symptom-based or threshold-based and (ii) how long the
recovery period between initial diagnosis and recurrent
episodes needs to be in order to be considered recurrent
rather than chronic PTSD.

The second aim related to prevalence of PTSD recur-
rence. Due to the various research designs and definitions
of ‘recurrence’ in the literature, as well as the different
ways in which prevalence was reported, meta-analytic
techniques could not be used. Rather, we presented the
prevalence data as it was reported in each study. This
sometimes meant presenting the prevalence of PTSD
recurrence within an entire trauma-exposed population,
including those who never experienced PTSD at any
time. Other times, this meant presenting the prevalence
of PTSD within a population who all had PTSD at one
time-point, and other times this meant presenting the
prevalence of PTSD within a group who had recovered
from PTSD.

Finally, in order to explore factors associated with
PTSD recurrence, all variables considered as potential
covariates were recorded individually for each study. Each
potential predictive factor was descriptively reported in
a table, and any found to be significantly associated with
experiencing PTSD recurrence were bolded to differen-
tiate between non-significant and significant findings.
Factors are also described narratively within the results
section. Insights from thematic analysis [30] were used
to group similar data together. For example, data relating
to gender or age as predictors of recurrence were coded
‘socio-demographic’ and discussed together within the
results.

Quality appraisal

We appraised the quality of studies using National Insti-
tutes of Health (NIH) tools: either the Quality Assess-
ment Tool for Observational Cohort and Cross-Sectional
Studies or the Quality Assessment of Controlled Inter-
vention Studies tool, depending on study design. Concur-
rent with other reviews [e.g. 31] we rated quality as ‘poor’
if studies scored 0—4/14, ‘fair’ if they scored 5-10/14 and
‘good’ if they scored 11-14/14. One study used retrospec-
tive analysis of existing health data, and for this study
we used the MetaQAT Critical Appraisal Tool [32]. To
keep the ratings consistent with our rating system for the
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studies appraised by NIH tools, we defined ‘poor’ qual-
ity as a score of 0—-34%, ‘fair’ quality as a score of 35-72%
and ‘good’ quality as a score of 78% or higher.

Results

Literature searches yielded 5,398 citations of which 1,083
were duplicates. After title and abstract screening, 4,210
citations were excluded leaving 105 citations for full-text
screening. After reading full texts of the remaining cita-
tions, 75 were excluded and an additional five studies
were added after hand-searching reference lists. A total
of 35 citations were included in the review [15, 33—-66].
Figure 1 illustrates the screening process in a PRISMA
flow diagram.

Table 1 provides an overview of key characteristics of
all included studies. Studies originated from the United
States of America (n=13), Denmark (n=5), Israel (n=4),
China (n=4), Norway (n=2), the United Kingdom (n=2),
Japan (n=1), the Netherlands (n=1), Switzerland (n=1),
and Turkey (n=1). The remaining study included par-
ticipants in multiple different countries across Europe
and Asia. Study populations ranged from 35 to 7,918
and included military personnel (n=15), civilian adults
(n=14), children or adolescents (n=4) or a combination
of military and civilian adults (n=2). Only three studies
were rated as ‘good’ quality; the majority were rated ‘fair’
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Definitions of recurrence

Table 2 reports, for each study, the tools used to assess
PTSD; time-points at which PTSD was assessed; defini-
tions of recovery and recurrence; and whether the par-
ticipants received PTSD treatment or not.

Terminology

The first aim of the review was to explore how ‘recur-
rence’ is defined in the literature. We found no consensus
in terms of how this is defined. In fact, the studies used
a variety of different terms to describe the emergence
of new PTSD episodes after initial ‘recovery, including
‘recurrence’ [33, 37, 44, 47, 64, 65]; ‘relapse’ [35, 36, 40,
49, 50, 52, 53, 57]; ‘reactivation’ [15, 60, 62]; ‘exacerba-
tion/reactivation’ [61]; ‘relieved-worsening PTSD’ [34,
48, 51, 63]; ‘response-remit’ trajectory [54]; ‘fluctuating
course’ [58]; ‘intermittent cases’ [43]; ‘delayed increase
in symptoms’ [46]; and the ‘relapsing/remitting’ trajec-
tory [42, 55]. Many others simply described recurrence
as ‘symptom increase’ [38], ‘initial declines followed by
symptom increases’ [56] or ‘exacerbation of symptoms’
[41, 60]. Some studies did not name the trajectory at all;
rather, they presented tables or flow charts showing the
number of participants with PTSD at each time-point,
from which it was possible for us to identify a sub-group
of participants who were described as having PTSD at

Study presented overall % with PTSD at each time-point; no individual
Reports changes in scores but does not state whether scores indicated

Only 2 time-points so recurrence could not be identified (n = 5)
Recurrent PTSD grouped in with another trajectory (n = 4)

Presents recurrence rates for psychiatric disorders in general, PTSD not

Additional studies identified via
hand-search
(n=5)

[ Screening process ]
—
[~
-% Records identified from Duplicate records removed
k] databases before screening
= (n =5,398) » (n=1,083)
3
)
!
Récordsisereshed Records excluded based on title
| and abstract
(n=43195) (n=4,210)
Reports sought for retrieval »| Reports not retrieved
g (n=105) (n=0)
c
Q
o
: I
" Reports excluded (n = 75):
I No recurrent trajectory (n = 38)
Reports assessed for eligibility
(n =105) — - -
trajectories (n = 13)
recovery or recurrence (n = 9)
No primary data (n = 2)
Unclear whether recurrence was identified (n = 2)
5 differentiated (n = 1)
§ Siudies indiudedinreview. Presented predictors of recovery only (n = 1)
] (n=35)
e

Fig. 1 PRISMA flow diagram of screening process
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one time-point, not having it at least one follow-up, and
then having it again at subsequent time-points [39, 59].
Similarly, Hansen et al. [45] identified and commented
on a sub-group of participants who met the criteria for
PTSD, did not meet the criteria at a subsequent time-
point, and then met the criteria again later, but they did
not give this a name.

Criteria for recurrence

Several studies defined recurrence (or equivalent termi-
nology such as relapse) as meeting diagnostic criteria for
PTSD at a follow-up time-point after an initial ‘recovery’
period where they did not meet the cut-off for PTSD [33,
35,37, 39,43, 45, 46, 58, 65]. Holliday et al. [47] referred to
‘clinically meaningful change in PTSD symptoms, which
was also assumed to refer to clinical cut-off scores. Mar-
kowitz et al. [52] based the definition of relapse on simi-
larity to baseline scores. Sungur and Kaya [64] defined
recovery and recurrence as being asymptomatic and
then symptomatic again, but it is not clear whether this
referred to clinical cut-offs. One study defined ‘reactiva-
tion” of PTSD as meeting full diagnostic criteria or being
a sub-syndromal case [15]. Others were more vague and
did not mention cut-offs, instead referring to dramatic
or steep symptom increases [34, 38, 56, 63], fluctuating
symptoms [42, 55], returning to pre-treatment levels of
PTSD [54], symptoms which ‘decreased somewhat and
increased drastically’ [48], symptoms which ‘decreased to
a low level and increased again’ [49, 50] or ‘steadily wors-
ening’ symptoms [36]. DenVelde et al. [41] simply asked
participants to self-report whether they had ‘experienced
remissions and exacerbations. Martenyi et al. [53] had
multiple definitions of relapse, including increases in
scores on their PTSD measures or ‘the clinical judgement
of the investigator’ Others labelled the trajectory but did
not specify the parameters of their definitions [51, 60-62,
66]. One study [57] used ‘being hospitalised’ as a proxy
measure of PTSD recurrence, although this way of defin-
ing recurrence would obviously not capture individu-
als who developed recurring symptoms which were not
severe enough to warrant hospitalisation; additionally,
no criteria for hospitalisation were described. Similarly,
Davidson et al. [40] described ‘relapse’ as PTSD scores
reverting back to baseline or worse, or experiencing an
‘untoward clinical event’ including suicidality, hospitali-
sation, or dropping out of the study due to feeling prog-
ress was not being made.

We found little consensus as to how long participants
needed to be symptom-free (or have reduced symptoms)
in order to be considered ‘recovered’ prior to recurrence.
The majority of studies simply based their definitions on
the time-points of the study, suggesting that recurrence
was identified if participants had PTSD at baseline, did
not have PTSD during at least one follow-up, and then
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had PTSD again at a later follow-up. The time-points of
follow-ups ranged from weeks to months to years. Only
four studies suggested specific timeframes: three stud-
ies claimed that participants needed to be ‘recovered’ for
eight weeks in order for later reports of PTSD to count
as ‘recurrence’ rather than symptom fluctuation [35, 37,
66] whereas Zanarini et al. [65] reported that participants
needed to be not meeting the PTSD criteria for at least
two years in order to be considered ‘recovered’ Similarly,
most studies did not clarify a time-scale for how long
symptoms needed to be experienced in order to be con-
sidered a ‘recurrence. Most studies again simply based
their diagnosis on the scores participants happened to
report on the days they were assessed. Few studies speci-
fied a time-frame: three [35, 43, 65] suggested a duration
of four consecutive weeks of meeting their criteria for
PTSD, while Benitez et al. [37] suggested two weeks of
symptoms was sufficient to identify a recurrent episode.

Prevalence of recurrence

The review’s second aim was to explore PTSD recurrence
rates. Table 3 presents data on the prevalence of recur-
rence of PTSD for each study. The second column of
Table 3 presents the data that is reported in the original
studies. The findings reported in this column are not eas-
ily comparable because studies reported recurrence rates
in different ways. Some reported the percentage of the
entire trauma-exposed sample who experienced PTSD
recurrence (column 3 of Table 3). Others reported the
percentage of those with PTSD who experienced recur-
rence (column 4 of Table 3) and the remaining stud-
ies reported the percentage of those who recovered from
PTSD who experienced recurrence (column 5 of Table 3).
Three studies [44, 47, 57] did not report the prevalence of
recurrence, but were still included in the review as they
included definitions and/or predictors of recurrence. One
study [60] deliberately chose a sample who had all expe-
rienced recurrence; therefore, recurrence prevalence data
for this study was not recorded in Table 3 as it would, by
design, be 100%.

Most studies (19/35) reported the prevalence of recur-
rence within the entire trauma-exposed population. We
would therefore expect prevalence rates to be extremely
small, given that the majority of trauma-exposed people
will not develop PTSD in the first place [3], let alone have
recurrent episodes. However, in several studies this was
not the case. Prevalence of recurrence ranged from 0.2%
(for a sub-set of participants who did not directly witness
the disaster in question) [45] to 57% of 63 women newly-
diagnosed with ovarian cancer [43]. The latter study
was carried out over 27 weeks and identified ‘intermit-
tent cases’ who had PTSD at one time-point, no PTSD
at a later time-point, and then PTSD again later on. We
note that 27 weeks is a fairly short period of time for both



Page 15 of 37

(2024) 24:37

Brooks and Greenberg BMC Psychiatry

papiroid
SeM JUDLLIB3I] JeYM Jejdun — SoJUIpP
aled Arewnd Buipuaiie aiam syuedidinied

papodal JON

payiodas JoN

(%C°€€) WuswIean
[e1D0SOYDAsd {(91'C 1) sauldazeipozuaq
— UORRIIP3IN {(961°57) I4SS — UORRIIPS

papodal JON

sawwelbolid [esjulp juairedino pue
-Ul WOl payinidas 219m syuedipdiped ||y

pajuasaid Jou eyep quauwikojdap
191Je JUaWIeaJ] DUIeIYDASd JO [edIbojoyd
-Asd aney 03 payiodai syuedppiyled swos

payiodas JoN

dSLd 10 eLRIID A-NSQ Bunaaiy
,dS1d P=a1eAlldeal, Se O] palia)al \Dan_

JO S350 [BWOIPUAS-QNS 4O BLIDIID

onsoubelp AFNSA [1e Bulliying ;eyug

,UIN3a1 BUIMO|[O} SYIUOW / 1O €
191Je ujebe paseaidul, Jaie| Jusuwiojdap

UM Pa1e120sse suuoidwAs uj suoly
-onpai Ale1odwal a1aym salio1dafes)

pa[eaAds Bulj|apow Yimoib ssepd Jusie|
— 92Ua.IN23J JO UOIIUYSP 1101|dX3 ON|

pouad A19/0231 e BUIMO||0}

SYO3M 2AIINDISUOD 7 10§ 1218346 1O G JO
[9A3] HSd © 3. SWoldWwAs aS1d JO 1sUQ

(K10109(e11 95dEID),

paj|aqe]) pouad Apnis ay3 Jo Japulewal
93U JIAO PAUSSIOM A|Ipea)s SWodWAS
SIENT)

Jisoubelp (N Buesw sUoIdWAS yim
SH2IM DAINDSSUOD INOJ BupuLRdXD
'UoIsSIWaI Ja)je ‘se pauyap asdefay

(A10103fe11 BUIUSSIOM

-panal|a4, paj|2qe|) sieak gz ybnoiyy
Buinuiuod pue yatai Areioduway ayy
BuIMO||04,25e210Ul WOIdWIAS dIsel(,
(uonounysAp

JUS1INJ3J, Paj|age| A10dalel)) 7] 1P
JHO-1ND 3} A0QE 0} €] 18 JO-INd Y}
Molj2q wiouy buiseanul swoydwAs sl d

swordwAs bui

-Duanadxaal Aue paluap, syuedidipied

papodal 10N
uinial Jaye

syauoul € Alerewixoldde Jo ‘Juaw
-Aojdap woiy uinyai JuswAoldap e
JaYlI9 pasealnap [Yd1ym] auswAoldsp
-31d 1e swordwAs S d JO S|P3
91elapowl Jo ybiy, 31 3uswiko|dap
Y}M P1BID0SSE $1034)3 [eldyauaq
Aleiodwal, Pamoys Ydiym salioldsfely
pa]eaAal Bul||spow YImolb ssepd U}
-e| — A19A0231 JO UORIUYSP 11|dXa ON

$$9]10 7 JO

[9A3] (YSd) Puiiey snieis duleIydAsd
e 1P (0514 JO S§99M dAIINDISUOD 8

dn-mojjoy
1514 18 SWOodWAS JO [9A3] JamoT

swoydwiAs

OU JO [BUWIUIW Y}IM SHDIM dAINDDS
-u0d 3ybIa Se PauYIP UOISSILIDY

Juawko|dap

BuLnp o121 woydwiAs, Aresoduws]

€138 Jo-INd 3y}

MO[3Q 03 ] 0} |1 }e JJO-INd 3y} dA0qe
woij buisealdap swoydwAs asid

SYIUOW 9 PUB SYIUOW €
‘dUI9seq B Passasse swWoldwAS
1915BSIP 9Y) Joye SIeak /7
pue s1eak G 'SYIUOW 7| ‘Syruow
G'G paInseaw swoldwiAs

uin}al Jaye syyuow g—/ pue
‘UIN321 JaYe SYUOoW -7 ‘uinjal
19}Je sy9am ¢—1| JuswAojdsp
Yluow-9 ay3 bununp Juawkoid
-9p-a4d passasse swordwAS
SIeak

10} S|eAIIUI JBIA-| 3B SMIIAIDIUI

dn-mojjoy pue (xelul) ||
910¢-100¢

U99M1q S1eaK ¢ AIDAS Aj91eW
-Ixoidde ‘syuswssasse dn
-MO]|[04 INOJ PUE (| | ) dUlj9seg

S1eak / 104 sBulles AYaap
JusWAo|dap-is0d s1eak G791
JusWwAo|dap-isod syyuoul / :G|
JuswiAo|dap-1s0d Syuow ¢ 47|

JuaWAo|dap-1sod syeam ¢—| €|

1uawkoldap buung:zl
JusWAo|dap-aid s32aM 9-G :| |

opeulo}
3y} Jaye syuow g1 pue zl '6'9

asld

1O BLISIID AFNSQ UO paseq
3INPaYDs JUBWSSaSse JS1d
(-aIds)

$I9pI0sIA | sixe AI-NSQ 104
MB3IAIIUI [BDIUID [BINIDNIIG

(1Dd) 3sI1294D
13PI0SI SS211S D1IPWINRINISOd

uoISIaA JuaIzed ‘AIFNSQ 104
MBIAIDIU| [BDIUID PRINIDNIIS

(O-12d)

UOISISA UBI[IAID-1SI29YD AS1d
sbuies snieys dle

-1IYdAsd, A¥2em ‘UoisIap Juslied
— S19pIosIq | SIXY AI-NSA 104
M3IAJIUI [BDIUI)D PRINIONIS

(Aluogy)

AIFINSQ 10} MBIAISIU| [BDIUlD
Pain1oN.iS {(D-1Dd) UOISIaA
uel|IAID IsIX23YD dS1d

(SSdD) 91825
wWoydwAS dSLd PIIYD Wa-/ |

[6€]
(r102)1e
19 eidoyd

[S1](0Lo2)
‘_m 19 209

[8¢€]

(cl0g) e 10
uoasiulag
(/€]

(cLog) e
13 Zayuag

[9€]
(6100) e
19 elUB WY

[s€1 (1107)
1013 [|PSuy

[r€]
(¥102) 1219
uasIapuy

[e€l (czoD)
e uy

{POAI9I3I JUB W]

2J3ualindal jo uoniuyesqg

1310531 Jo uoniuyaqg

juswWssasse Jo syutod-awi|

juswssasse asld

Apms

92UB1INJ31 pue A19A0D31 JO SUOUYIP PUe SIUBWISS3SSe S1d T el



Page 16 of 37

(2024) 24:37

Brooks and Greenberg BMC Psychiatry

swiweiboid ay3 paia|dwod sisuenb
-931Y3 punole Ajuo ybnoyie sawwelb
-01d JUSW3La.]} UOIIEYI|IGRYS] [BIIUSPISAI
0} paniwpe a1om syuedipdiped ||y
JUSPIDIE By} O} Pa1e|ai JUSWIeal} dlInad
-eJayoydAsd Jo/pue |esibojodeulleyd
-oydAsd payiodal (96/) 171 1e syusized 9

payiodas JoN

palieA pakels Aay}

Wi} Jo yibus| ay1 ybnoyyje sswwieib
-01d JUaW3La.]} UOIIEYI|IGRYS] [BIIUSPISAI
0} papiwipe a1am syuedidiped ||y

syuessaldapiiue Jo asn payodal 950€
pue djay [eo16ojoyAsd 1sed pariodal
%91 ‘djay |ea1bojoyaAsd uaiind payiod
-31 946G 'sasoubeIp S1d Yim 3soul JO

payiodas JoN

payiodas JoN

UOIUSAIRIUI
JO WO AJUO, 33 Se papinoid alam
poddns pue uopesIpawl laupaxony
PaAI9d3l /7 PUe 0gade|d e paAddal
syuedidied Qg — (el pasiwopuey

P3UY3P 10N

U0 131e| OF dA0QR
21025 SdyD 21 JO se2IdU| A1PPUOI3S,

€110 0S1d 4oj eU1d 243 Bunasiy

pauysp 10N

(BujuonouNny Jo B3R BUO 15EI

1e Ul JusWiedw] pue Yuow | 1sea) e
104 swoldwiAs Jo uoneinp ‘swoydwAs
[esnole omy ‘suoydwAs adueploAe
22JY1 ‘wordwiAs bupuaadxaas aUo)
sisoubelp gS.1d J0j LRI BUnaaly

uwn|od snoiaid 235

uwin|od snolaaid 995

pauIeISNS U9aq

pey ssa1b01d |94 10U pIp A3y} 9snesaq
1no buiddoup Juaiied ayy 4o ‘Ayepioins
‘uonjesijeydsoy duielydAsd se yans
Pa.IN220 JUSAS [BDIUI]D PJeMOUN, Ue Ji
pasdejas paJapIsuod os|e sem Jueddi
-Jed e {477 }939/\\ 1B SN3e1s Juswanoidwl
01 9A3eja syulod 7 1sea) 1e AQ paseaidul
peY YdIym 10 ‘(1938316 10 1 JO S3100S
‘9'l) 9SIOM JO DUI[9SE] O} DAIIR|DI JUDUI
-9A0JdW| OU 03 ¥DBq PaLIdASI 210DS D))

abieydsip
0} UoIssiupe wolj swordwAs asid
ur abueyd |nybutueaw Ajjediuld

V/N

¢11e dSld pauysp-wol
-dwiAs 10} elL1LD ay3 bunesw 10N

JUSWIE3I] JO 3SINOD 33 ISAO SWO}
-dwiAs 051 d Ul 95ea133p JuedLiubIs

sisoubelp ased

AS.d 104 BLSYLID N} SY3 Buliaaw JoN
pouad dn-moj|04 ay3 ssoioe

95IN0D [e21]2AD B BUIMOYS pue Bul
-1en1ony swoldwiAs gs1 d Ag pastiol
-eseyd dnoib buniiwai/buisde|ay,

suoleqladexs
pUE SUOISSIWRJ, P3|IeIUS O ‘s1eak

G UBY) SS3| 10§ pa3se| ‘aAlssaiboid
/21U0IYD 2U9M SWoXdWAS S d 1oy}
1ay3aym paniodal-fas syuedidiied

(panoidwi Aj21elapou)
€ 4o (panoudwi yonwl) 7 ‘(panoid
-WI ydNW AJSA) | 4O S210DS |9

dn-moj|o yiuow-{ ‘(payiodai

10U JuaWieasy Jo yibua)) abieyd

-SIp 'JUSW1L311 O3 UOISSILIPY

JuapIdde-3s0d syuow g¢ pue
SYIUOWI 7| 'SYIUOW G 'SY9aM 7

puiquiog-isod

SYIUOW ¢ pue ¢z ‘0l
(abteydsip-ysod

syjuow ) dn-mojjoj pue
‘(zze-€ abuel 'shep | S Ar3s jo
y1bua| ueswi) ab.ieyosip Jusw
-}eal} [BIJUSPISI O} UOISSILIPY

L1 4oYe

SHBOIM /T L L] I2)e SNeam G|
€] 1U91B| SY9aM 8—9 17| ‘Ul
-1eal} Jadued Jo buiuuibaq :| |

yenbyyiea-isod
SYIUOW 7z pue gL 'zl ‘9

(76615861 USaMIaq awin

-9WO0s ‘paplroid JouU a3ep 10exa)
jutodawiiy auo 1e eep AI0ISIy-341|

919|dwod aAeb syuedidipied

1eaf | 1an0
sdn-moj|o} A|yruow uayy pue

YOOM-i7 HIIM-Z HDIM-| ‘Bul|aseq

S-10d

(SdvD) WS 40}

9825 JS.1d paJaisiuiupy uep
D '9]edS S1UaAT JO 1oedw|
(S1Dd) 241P2dS-3s1P34D
13pJOs|J SSa11S DII_WINRINSO
9U3 JO UOISISA UrIBIMION

S-10d

(SAd) =835 211
-soubeI(g SS241G dDNRWNRIISO

9ed5 buiiey§|ss

19pI0S|J S$243S dlIeWNeI}ISOd
2I9N3S AIIN,

10 21935, ‘21RI9POU, ‘plIW,
‘auou, se swoydwAs as1d
pajes syuedidnled (s d 104
LIS ||IFNSJ Y3 Uo paseq
9|es BulIeI-§9S Yd2InQg Wd-87

3|82 BWINRI| UOSPIAR(
‘(INI4dS) Malaia1u] Buney

AS1d HoYS (S-19D) Auianas
Jo suoissaidw| [ego|o [ed1ulD

2]
(0200) 'Ie
13 AepijjoH

[9¥] (8007)
‘e 3o dday
[S¥]

(£100) e
19 UasueH

[v¥] (tz07)
‘_m IERNOIY)]

(€]
(LLog) e I®
SaAROUOD)

[ev] (S100)
‘219 ued

[1¥]
(9661) e 10
9ploAUR]

[ov]
(S007) e 32
uospireq

{POAI9IAI JUB WL

@dualindai jo uoniuyag

K13n0331 Jo uouyag

JusWIssasse Jo syujod-awi)

juswssasse asld

Apms

(Ponunuod) Z 3|qelL



Page 17 of 37

(2024) 24:37

Brooks and Greenberg BMC Psychiatry

JusWieal} 0} papuodsal oym

950U} J0j (0gade|d 10 supaxon|j Jays 03
pasIWOpPURI-34) uoluaAId sde|al }aam
-z Aq pamoj|oj ogade|d 1o supaxonyy
UM JUSWIB3I] PUL|G-2|gNOP SHI9M 7 |
uonexe|al [eyusaul pue 3asnw

paonput sysidelayy aiaym Adesayy uone
-Xe|2J JO SUOISSIS INUIW-06 A[Yo9M 6

10

$I9}UNOdUBS [euosIadIRIUl

Buljpuey 01 apInb e se 10ayje buisn pue
ewinel Jo s30usnbasuod [euosiadiaiul
93 uo buisndoy AdesayioydAsd [enpia
-IpUl JO SUOISS3S 2INUIL-0G APIRam 7|
10

2INsodxa OAIA Ul pue [euibew! buiob
-1I9pun pue ‘sieaj Jo AYoiessly e bunoniis
-U0d ‘ewnes} 3y} JO siapulwal buioey Joy
S|eUOIRl BY} PURISISPUN ‘BLINEI} S}

JO SAl3RIIRU B 1ONJISUOD3I 0} Judlied sy}
Buidjay ainsodxs pabuojoid Jo ‘syeam
1 190 'SUOISSDS SINUILI-06 APlPam Q|

payiodas JoN

Syiomisu poddns [e1oos

19ad pue uonuaAIdUl [eDIbojOYDASd
191190, BuiAeY Se paqlIsap SI S|ooyds
OM} 3y} JO U0 ybnoyye ‘pariodal 10N

1usWwkoldsp
210J2q djay duie1ydAsd 1o [esibojoyd
-Asd paniodal pey syuedipinied swog

Jo1ebiissAul ay3 Jo Jusw

-9bpn( [BD1Ul2, 91 4O ‘7| 399M WOk +7
JO 21025 S-|9D) Ul seaIdU| ‘2105 8-dOL
Ul 95e210U1 9504 el 9sdejoy

1 399M 1B eSO dsuodsal 1ouUl
Buiney 1ayje 21025 54D dUl|aseq Wolj
UoIdNPRI 950€> 1Se pauyap asdejay

uwn|od snoiaid 295

1 3 UIpbD paspaioul UsY} ING €] |un
[9AS] MO| B 0} PSEAIDBP UYDIYM | | I8
21035 0514 YbIH :A10303fesy buisdejay
Juawikojdap 1oy

AJID2115DIp P3SDAIOU] USY) PUB JUSW
-Ao|dap BuLINP 1eYMIWOS PAsSeaIdaP,
1P} [9A3] WOAWIAS [eliul 91eI9POIN

AS.Ld 1oJ eua1id dnsoubelp

AFWSQ 199w 03 buljie) pue 'ssa| Jo ¢

JO 21025 S-|9HD) ‘DUI|9SeG WO} 21005
(8-dOL) ASLd dWOo2INQ 1UdWIeal |
Way-3ybIa dy3 uj 3sea109p 9406 :Se
pauySp Juswiesal} 0} buipuodsay,

07 > 2105

SdD Se UOISS|WI PUB 21035 SdyD
SUI[2SBQ WOJJ JUDWDIIDP 9%0E<
'Se paULRP 1UBWILaI) 01 3suodsay

pauyap Ajies|d

10U 5| £10303(eJ3,BUIUISIOM-PIASI|Y,

¥711e
ulebe paseaidul Usyl INg €1 [1un
J9A3] MOJ D 0] PaSD2IaP UDIYM | | 18

21035 051 d YbIH :A10303fe buisdejay

Juawiojdap
bulnp 1bymawos paspaidap, 1eyy
[9A3] WOIdWIAS [e1Iul 91RISPOIN

(2Insodxa ewinely Jaye buoj moy
1e92UN) USRI J2)E SHIIM
OF “JUDWIILI] J9YJR SHIIM 7 |

dUI[95Bq WOI) SYI9M OF €|
1918] M | 7L

JUSWIESI} JO WRYS 1| |
1uaWAo|dap-isod sieak

G'Z PUB SYUOW / ‘syjuoud € pue
‘Buiwodawoy 1e Jusuwiojdap
Bulnp Quawioldap-aid syeam 9

yenbypea-ysod

SYIUOW 7S pue O ‘67 91 ¥
SIeaf G+

'SUIUOW / + ‘SLIUOW € + ‘JUsUl
-Ao|dap woi) uIN3a1 Uo JuUsW
-Ao|dap buunp uswiojdap-aid

3|edS eWINRI] UOSPIARQ (-[DD)

JuswaAoldul| Jo uoissaudw|

[eqo| [ed1ul]D) :X-SdvD 9[eds
S-19D 3|35 8-4O L :sdn-mojjo4
(XQ-SdvD) uoIsiap dnsoubeld

JUaLIND ‘9edS 0S1d Palais

-Ulwpy-ueniuld {(payipow

[-3IDS) UOISISA J03eDIISIAU|
‘SyuUaned 10} S1I9pI0sIq | SIXY [£9]
AIFINSQ 10} MalAIIU] [ed1ul]D (co02) e
P2JN1DNIIG JUSWIIRI-DId 1D IAUSLIBIN

{POAI9IAI JUBWIIRDL

@dualindail jo uoniuyag

K130 Jo uouyag

JuswWIssasse Jo spujod-awi)

,Sainseaw [zs]

19430, ‘AIFWSQ 104 MIIAIRIU| (8107) (e 12
[eDIUI]D PRINIDNIIS 'SAYD  ZUMONIR

[Lg]

#102)|e

D-1Dd 19 uIspepy

[0s] (1200

(v00Z “[2 12 B1aquIzIS) Al “[e 32 Buer
-NSQ o} xapur uondear asid  [6v] (6107)
W1DN 9Y1 JO UONDas Wwial-0z  '|e 19 buer]
[8¥]

(O-1>d) (510D e

UOISI9A URI[IAD ISIORYyD dS1d 19 1Joisiey
jJudwssasse Asld Apms

(Ponunuod) Z 3|qelL



Page 18 of 37

(2024) 24:37

Brooks and Greenberg BMC Psychiatry

Auswieal)
JU1eIYDASd IO PalIaal, USSG Py auI0s
ey} sajdwexa se papiroid salpnis ased

94} WOly Jea(d sl 3 INg ‘pariodai 10N

JUSWIeSI} BUIOS
1583 Je duoblapun pey dnoib uoloeal
$$243S 1eqWIOD 3Y3 uj syuedpped ||y

papodal JON

Y 9—1 10§ %9om

13d sAep € Juawileal} papuane SueISIaA
SIIARDE [eUOIIRIDRI ‘BUl||DS

-UNOD [BUOIIEDOA ‘BUl|[2SUNOD [ENpPIAIPUI
‘Bulj|sunod asnge asurysgns ‘bulurel)
SSOUDAIFISSSE PUE S||1%S [e1D0S JUSU
-obeueWw $s13S pue BulA|os-wajqold
‘sanbiuyda) uolesnIsuasap/buIpooy}
‘AdesayioydAsd dnolb paajoAul yoiym
swwelboid uonesijeydsoy |ejnied

sueaw SIy} 1eym Jead
10U S| 31INQ SIUI Y3eay 1. SadIAIS
pa1elbalul, bulaedas 219m syuedidinied
(Adesayrodewleyd) a1ed Ajsuaiul-Iaybiy
03,dn paddajs, usyl pue UOIIBAIIDE [eINOI
-ABUSQ PUB BUIMSIAISIU [BUONBAIIOW
yum Buiuuibaq ‘swoidwiAs dpeuinely
-150d JO 24D PauIrISNS ‘A1 UO PIsNI0y
SUOIIUDAIIUI JO SDLIDS B PIAISIAI 16 /96

UOI1DB3J $5213S 1eqUIOD JO SWO1dWIAS
[PNPISS4 JO UOIIQISIEXS JO 9posida
PaA|0S1/3UBULIOP B JO UOIeAIIDRIY

uiod-awn
191€] e Je ulebe esylid ay3 oW syl

'B1I93}1D 9Y1 399W 10U pIp UaY3 ‘wujod

-3WI} U0 18 (JS1d 10j BLIS}IID SY}

19W syuedidipied awWOs se uaas aq
pIN02 A103123(eJ} 3US1INJ3I B ISASMOH
‘papiroid sem UORIUYSP [eullo) ON
ploysaiyl d1soubpip

2Y1 MO|9q pue 210gb BUIAOUI 95IN0D
[BD1]2AD 1SB pauyap 251N0D bulenidnyd,

JUSWILSJ} JO UOIRUIWLISY
90UIS 90UO 15e3| Je pasijendsoy bujag
$2102S

AS1d 3uedyiubis Ajjeoiut> sney pip
dnolb bujseainul ayy Ul 350Y3 Jay1aym
1e3]0 J0U ‘sueaw S|y} 3eym papodal
10U ‘urebe — suwoydwAs buiseaidul,

uwin|od snolAaid 995

Ssyulodawn

1uanbasqns je pue Iaje| sy9am 9 Julod
dn-mo||0} 3514 B3 18, S|9AS] JUD IR}
-2id 01 BuluIN)aJ $3102S A11IaAS

SS2135 1qQUIOD JO SPOSIda
PIAOS3I 1O JUBWLIOP A|233|dWOD),

AS.Ld 1o} euaiid Bupeaw 10N
ploysaiyl d1souboip a4}

MOJaq pue dA0qe HUIAOU 3SINOD [BD
-119A2 1se pauyap 254n0d bupenidony,

Xapu|
ABojoyied [egO[D SYJHE SY3 U Jusw
-ano0ldwil Julod-| e jses| je bujuieigo

ployssiy:

2y} bunaswi Jou Jo swoydwiAs jo
UOI3BDIPRID JURSW SIY} JDYIDYM
payiodal Jou — saulPap [eniuj,

21eIopowl Aj2Aneal

pake1s INg ‘D ssoide Apybijs patiea
161 SWOoldWAS 31eIspOW, PaMOYs
K10323fely buimwai/buisdelas ay |

JUBWILI-150d PRAISSCO
AdS.Ld Ul SUoRINPaI JULDYIUBIS YIm

(861 pue
€/61 U32M1Q S2U0ISIY 9S8, JO
sisjeue — Jeajpun syujod-awi |

eUSUI [IIFNS [09]
Buisn sioyine ayr Ag paully  (/861) e 39
-U02 ‘s;soubelp suepIulD uouwlojos

(651 (9007)

l-NSa  JeDulmyi
Jem-sod sieak gz pue €7l 9yl UO paseq AIOJUSAU| OS1d 79 UOWO[OS
(S-12d) [89]
ayenbypes-isod UOISISA 24123dS 3SIPPaYD (0207) |e
SYIUOW G pUe €4 0€ I dS1d 94} JO UOISIDA asauedel 19 pwinyes
9[e2sgns dsld
ay3 Buipnpul (jdNW) 103
dn-mojjoj  -usAu| Alljeuosiad diseydiyniy [£5]
YIUOW-| PUB JUSWIeaI} JO  BIOSBUUI "BLSYID [|I-NSA 0} (L661) B 1
UOIJeUIWIS) JUsWeal}-a1d  Bulpiodde sisoubelp uepiuld 91U0DJ3d
[99]
S|eAlaul dn-moj||0f YIuowl (£102) e
8L pue 7L ‘9’c | 1B pue el D71Dd 19 A4s40sO

Ainfulsod syyuow 7| pue

6'9 '€ | 3 SaINseaw dn-moj|04
[eUOIMPPE ‘AInfu] J91Je SHoaM €| [sS]
JusWIssasse dn-moj|o) ‘endsoy (¥102) 1232

ul pa3a|dwod sainseaw auljaseq DIDd  Yoequaso

JUSWILIY JO PUD

3U3 Ja1Je Syuow 7| pue ‘syjuow [#51(8107)

UOIIUSAISIUI [BRUSPISSS S Ld YHM ‘K10109(eI) uaI-9suodsal, e 'K10103(e13 JUWaI-95uodsal, e pay 9 '$Y9aM 9 Usy) pue qusw (4-S31) pasinay YHWS
© 0] paniupe U23q pey syueddied |y payiludpl sisAjeue Yyimoub ssejd jusle -juap!I sisAjeue ymoib ssejd Juale -1B211} %9IM-XIS JO PUD ‘DXelu| -9[eDS SIUSAT JO 1oedul| Aydinpy
iPaAI9I3I JUBWIRDI) 95Ua44nd3i Jo uoiuyaQg AK1an0d31 Jo uoniuysqg juswssasse Jo syujod-awi| juswssasse asld Apnis

(Ponunuod) Z 3|qelL



Page 19 of 37

(2024) 24:37

Brooks and Greenberg BMC Psychiatry

asld o4

Aj[eoy1Dads sem JUaUIIRI] DY) JDUYIYM
UO UOJIBWIOJUI U[eIgO 10U pIp A3y}
Jey3 Jodas sioyine ay) pue payidads

SY99M 9AIINDISUOD

eIl Jaye sieak §

399M ay3 bupnp pasus
-padxa swoidwiAs gs1d Jo
Aouanbaly pue Jaguinu ay3 03
Buipuodsallod sbuljey snieig
JLIRIYDAS] Apjoam paubisse
21am syuedidiiled 'ssauj|l JO
95IN02 34} UO B}ep 329]|0D 0}
uonen|eA3 dn-mojjo4 [eAla1U|
|eulpnybuoT :sdn-mojjo-
(8861 "p 12

197)1dS 'd-Q1DS) UOIsIaA Juhed [99]

JOU S| JusWiieal} Jo adAy Inq xeiul 3e 1ng,dn-moj|0} }e 0S4 JO 9OUBLNII0 81589] 18 10} 0S1d JO SwoidwAs ou  |1un 491yeasayy Ajiesh pue siesk Y-1IIFNSQ D43 10§ MaIAIRIY| (6661) e
1USW1eaJ} Ul Se paqgldsap siuedipilied  -34, e Buiaey se paquasap siuedidiied 10 [BWIUIW, SB PRUYSP UOISSIWAY, ¢ 3SIY Y3 JOJ S|eAISIUl YIuoW-9 |BDIUID PRINIDONAIS :DUIRSeY 19 3DIUI0[Z
sdn-moj|04 3e suoledIpaw buisey
10 AdeIay} Ul 2J19M 960/ punoie pue aul|
-35eq 1€ suoljedipaw didoljoydAsd bul
ey pue AdeJayl [enpIAIPUL Ul 919M 9%06 uolssIwl 19w Jabuoj ou alam dn-moj|o} Jeak-8 [59]
puno.e ‘Apnis 3y JO 1BIS SU3 1 JUSW  IeSA-7 B US)R }oW a1am (JS1d J0j e} OS1d J0j BLSID Y} ydiym ul pouad ‘dn-moj|0} Jeak-g ‘dn-moj|oy SIDPIOSIP | SIXY Y-IIIFINSQ 10§ (1102) e
-1eai1 uaiedul Uy alom syuedpipied ||y -2 Y1 Ydiym Ul pouad yiuow- | Auy 1e9/-7 Aue Se pauyap UoISSIWDY, Jedk- ‘dn-moj|0) Jeak-7 ‘auljaseg MBIAISIU| [eD1Ul]D PaINIdNAS 13 lUleuey7
¥110
11 10/pUD €] 1D uIpbp 211DWOIAWIAS /pue €] 3e utebe d1jewoydwAs 'z Y-1l1-NSQ 404 BLISYID S 1d [#9]
1USW1L3J} %935 10U PIP 1S0W ING  ‘z1 1 SwoldwiAs ou ‘| | 18 djiewo}dwAs 10 swoydwiAs ou '| | 1e diewoidwAs J1335BS|P-150d SYUOW g| pue 4o woydwAs Yyoea Jo adua  (1007) eAey
syuessaidapliue 3003 syuedidipied awog :Se pauyap dnolb Jualindal ANdY, :Se pauyap dnodb JUaLINd3I INDY,  SYIUOW 7| ‘SYIUoOW g ‘yuow | -said ay3 uo paseq sisoubeiq 1 Inbung
1uswiAo|dap-1s0d swoy JusWAo|dap Jaye sieak
-dwiAs ul aseasdul dasis e Ag pamolio) G PUB SYIUOW / ‘Syiuow € pue [€9]
swoydwiAs gs1d Buiseansp [eniul ‘Buiwodawoy e quaulkojdap (9107) e 3®
papodal J0N uwin|od snoiAid 295 pey Ai010afeiy Bulussiom-panalay, buunp Juswiojdep-aid SHem 9 J-1Dd VENVEIIN
PaUYap 10U 21e UOIIRAI}OES)
4O sJ91oweled 2y} JUSWAINSEIW 191€|
e 18 JS1d JO,UoleAIIdeal, B PRy Uy} SIABM euR1d dS1d WSA [¢9]
'PaI9A0I3I ‘QS1d PRY AJ[BIMUI OYM  131R| 10U ING SSABM I31|4eS Ul RL1LID Jem-1sod 03 buipuodsaliod 9jeds podal  (1Z07) ‘e 12
papodasjoN  syuedidied :dnolb,gs)d paieAlloeay, dS.1d pasiopua, oym syuedidipied SIeAA [/ PUB 7 'SE‘0E ‘8L -J|9S Wdl-/ | e ‘A10JuaAUl-QS1d uowojos
2I9M Sa1i0103(eny
35943 BuI3W 10§ BLISYID 3Y3 JBYM 1O
SUBaW SIY} 3eYM Jes|dun !, A19A0D3l
Ad pamoy|o} 0S| d 195U0-pakejap 10T w1
Aq pamoyjoy A1an0d31, pue,dS1d 8007 ‘€1 BUSIID AS1d WSA [19]
195U0-pake|ap AQ pamo||0) A19A0D3, €007 7L 03 bulpuodsaniod ajeds podas  (8107) e 10
payiodas 10N uwnjod snoiaaid 235 papn|dUl $3110323(el} PAAISSTO 166111 -} Wdl-/| e ‘AI0JUSAUI-OSLd uowio|os
{PaAI9IR1 JudWIEdI | 2dUd1INd3J Jo uonuyaqg K13n0d91 jJo uoniuyaQg judwissasse jo syutod-awi] jJuswissasse gsld Apms

(Penunuod) Z3jqel



Brooks and Greenberg BMC Psychiatry (2024) 24:37

recovery and recurrence to occur, and it is therefore pos-
sible that the data reflects symptom fluctuations rather
than true recovery or recurrence. Overall, the mean prev-
alence of recurrent PTSD in trauma-exposed populations
was 13.1%, and the median was 3.8%.

Five studies presented the prevalence of recurrence
within populations diagnosed with PTSD. We would
expect these prevalence rates to be higher than the prev-
alence rates of recurrence within full trauma-exposed
samples, as they are based on populations who developed
PTSD only. The rates were 4.9% [39], 15.4% [66], 24.5%
[36], 28% [46] and 49.6% [41]. Mean and median preva-
lence of recurrent PTSD were both 24.5%.

Seven studies presented data on the prevalence of
recurrence within sub-sets of study populations who had
recovered from PTSD; therefore, the only possible tra-
jectories for these participants would be recurrence or
maintenance of recovery. Recurrence rates ranged from
5.8% (for a sub-set of participants treated with fluoxetine)
[53] to 50% (for a sub-group treated with a placebo) [40].
Mean prevalence of recurrent PTSD was 25.4% and the
median was 22.2%.

The three studies rated highest in quality [34, 47, 55]
did not report similar findings relating to prevalence.
Holliday et al. [47] did not present prevalence data at all.
Andersen et al. [34] reported that 2% of participants fol-
lowed the ‘relieved-worsening’ trajectory, whereas Osen-
bach et al. [55] reported that 35% of participants followed
the ‘relapsing-remitting’ trajectory. Notably, Andersen
et al’s [34] participants were military personnel, whilst
Osenbach et al’s [55] participants were civilian trauma
survivors. For this reason, we decided to look separately
at recurrence rates in military and civilian participants.
We also decided to look separately at data on children as
children’s experiences during and after potentially trau-
matic events are likely to be distinct from those of adults
[67]. Table 4 presents the mean and median recurrence
rates for different populations.

Prevalence of PTSD recurrence in military populations

Fifteen studies focused on military personnel and vet-
erans, three of which did not provide prevalence data
and one of which included only participants with PTSD
recurrence. Military studies which presented rates of
recurrence in trauma-exposed populations (rather than
focusing on people diagnosed with PTSD only) typically
found low prevalence of recurrence: seven studies found
prevalence rates under 4% [34, 48, 51, 54, 61, 62]. Another
study found a prevalence rate of 6% [38]. The only higher
prevalence rates were reported by Solomon & Mikulincer
[59], who reported recurrence rates of 24.4% for those
with combat stress reactions (people referred for psychi-
atric intervention during the war) and 13.2% for partici-
pants who participated in combat in the same units but
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without need for psychiatric intervention during the war.
This study assessed participants over twenty years, which
may explain its higher prevalence rate than the majority
of studies which were completed within two-and-a-half
years or less. However, the study period was shorter than
the forty-seven years of Solomon et al’s [62] study, which
reported only a 1.6% rate of recurrence. It is unclear why
Solomon and Mikulincer [59] found much higher rates of
recurrence.

Two military studies reported recurrence rates for
PTSD-populations. These were 24.5% [36] and 49.6%
[41]. We note that all of Armenta et al’s [36] participants
had comorbid depression at baseline. We also note some
concerns about the reliability of DenVelde et al’s study
[41], which was a retrospective study asking participants
to give complete life-history data at one time-point only.

One military study reported on the prevalence of
recurrence in a sub-group of participants who had recov-
ered. Solomon et al. [62], who reported a prevalence rate
of 1.6% (out of the entire trauma-exposed sample) over
the first forty-two years of the study, found in a follow-up
at forty-seven years that 16.7% of those who had initially
recovered experienced recurrence of PTSD during the
COVID-19 pandemic.

Prevalence of PTSD recurrence in civilian adult populations
Fourteen studies focused on civilian adults. Findings
relating to recurrence prevalence in entire trauma-
exposed samples were mixed. Two studies reported rates
of under 5% [45, 58] in survivors of a terrorist attack
and an earthquake respectively. Sungur and Kaya [64]
reported a recurrence rate of 8.9% in survivors of the
Sivas disaster, a religious fundamentalist protest which
resulted in civilian deaths. Higher rates of recurrence
were reported for survivors of an oil rig disaster (18.8%)
[15], survivors of an oil spill (32%) [56], acutely injured
trauma survivors (35%) [55] and women recently diag-
nosed with ovarian cancer (57%) [43].

For populations of civilians with PTSD only, recurrence
rates were 4.9% [39] (type of trauma not reported), 15.4%
[66] (trauma type varied), and 28% [46] (participants
severely injured in accidents). Four studies reported data
on the prevalence of recurrence in populations who had
previously recovered from PTSD. Reported rates were
14% [52] (trauma type varied), 29.5% [37] (trauma type
varied), 34% [35] (trauma type not reported) and 40%
[65] (trauma type varied).

Prevalence of PTSD recurrence in children

Four studies focused on recurrence in adolescents / chil-
dren, with mixed findings. Fan et al. [42] found that 3.3%
of 1,573 earthquake survivors experienced ‘relapsing/
remitting’ PTSD. Liang et al. [49, 50] found that 17.7%
of 301 earthquake survivors experienced the ‘relapsing’
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Table 3 (continued)

Prevalence of
recurrence in

Prevalence of

recurrence in

sample (including those who people with

never developed PTSD)

Prevalence of recurrence
8.9%

Data relating to prevalence of recurrent PTSD, as presented in the studies

Study

in entire trauma-exposed

(population)

people who recov-
ered from PTSD

PTSD

‘Acute recurrent’ group (symptomatic at T1, no symptoms at T2, symptomatic again at T3 and/or T4): 8.9%

(n

Sungur & Kaya

(2001)

7)

vs. no disorder (50.5%); acute PTSD (symptomatic at T1 only; 11.4%); chronic resolved (symptomatic at T1 and

(civilian) [64]

T2 only, 1.3%); chronic persistent (symptomatic at all time points, 11.4%); delayed persistent (symptomatic at

T2,T3 and T4, 5%); symptoms at 6-months only (1.3%); symptoms at 12 months only (1.3%); symptoms at 18

months only (8.9%)

40%

Recurrence (defined as meeting the PTSD criteria for one month after a two-year period of remission) oc-

curred in 40% (n

Zanarini et al.

(2024) 24:37

30) of participants with borderline personality disorder and PTSD at baseline who had

experienced a remission (25% by the 4-year follow-up, 36% after both six and eight years, and 40% by the

10-year follow-up). Recurrence also occurred in 6/15 axis Il comparison participants who met criteria for

PTSD at baseline and had a remission during the follow-up years.

(civilian) [65]

15.4%

Of 13 participants with lifetime PTSD, 2/13 (15.4%) had a recurrence of PTSD during the follow-up; neither

remained in their episode of PTSD during the subsequent follow-up interval

Zlotnick et al.
(1999)

(civilian) [66]
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trajectory of PTSD. An et al. [33] found that 37% of 246
adolescents experienced ‘recurrent dysfunction’ after
experiencing an earthquake.

Prevalence of PTSD recurrence in combined military and
civilian populations

Finally, two studies included both military and civilian
participants; both of these studies were trials compar-
ing fluoxetine to placebo treatment in people with PTSD.
Davidson et al. [40] found that half of the placebo group
relapsed after recovery, compared to 22.2% of the fluox-
etine group. Martenyi et al. [53] reported lower rates
of ‘relapse’”: 16.1% of the placebo group and 5.8% of the
fluoxetine group. The latter study followed up partici-
pants after 36 months, while Davidson et al. [40] followed
up participants for a year after treatment.

Predictors of PTSD recurrence

The third and final aim of the present review was to iden-
tify factors associated with PTSD recurrence. Firstly, we
note that (as shown in Table 2), participants in a number
of studies had received some type of intervention dur-
ing the study period, which was typically not accounted
for in analyses of predictors. Many other studies did not
report whether participants received treatment or not.
Having treatment, whether it be medication, therapy, or a
combination, is likely to be an important factor influenc-
ing PTSD trajectory, given that there are evidence-based
treatments for the condition [68], but this was typically
not explored.

Table 5 shows the factors considered as predictors in
each study, with significant associations presented in
bold. The majority of included studies (22/35) explored
at least one covariate; the remaining studies either did
not explore covariates or combined recurrent trajectories
with other trajectories in their analyses of predictors. Of
those studies which did explore covariates of recurrence,
we found little consensus.

Sociodemographic factors

Gender was considered as a potential covariate by six
studies; one [33] found that recurrent PTSD was asso-
ciated with female gender while five studies (including
two based on the same data-set) [49, 50] found no sig-
nificant gender association [35, 36, 42, 49, 50]. None of
the three studies testing age as a covariate found a sig-
nificant association [35, 36, 57]. One study of school-aged
children found that children in a higher grade (i.e. older
in age) were more likely to experience PTSD recurrence
[33], while three studies of two cohorts [42, 49, 50] found
no significant association between recurrence and school
grade. Three studies considered race as a covariate, find-
ing no significant association between PTSD recur-
rence and race [36, 44, 55]. Other socio-demographic
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Table 4 Mean and median recurrence rates by population

Page 26 of 37

Population Mean recur- Median recur- Mean recur- Median recur- Mean recurrence Median recurrence
rence rate (entire  rence rate (entire  rence rate rence rate rate (population  rate (population
trauma-exposed  trauma-exposed  (population (population who recovered who recovered
population) population) with PTSD) with PTSD) from PTSD) from PTSD)

All studies 13.1% (n=21) 3.8% (n=21) 245% (n=5) 24.5% (n=5) 254% (n=9) 22.2% (n=9)

Military populations only 5.82% (n=10) 2.1% (n=10) 371% (n=2)  37.1% (h=2) 16.7% (n=1) 16.7% (n=1)

Civilian adult populations 19.8% (n=8) 13.9% (n=8) 16.1% (n=3) 154% (n=3) 29.4% (n=4) 31.8% (n=4)

only

Military and civilian - - - 23.5% (n=4) 19.2% (n=4)

populations

Children and adolescents ~ 19.3% (n=3) 17.7% (n=3) - - -

characteristics considered included number of children
in the family [42], marital status and level of education
[36], none of which were found to be associated with
PTSD recurrence. For military participants, there were
no significant differences in service branch, service com-
ponent or pay grade between the recurrent and rapid
recovery groups [36].

Psychiatric history

Seven studies considered psychiatric history and concur-
rent diagnoses as potential covariates of PTSD recur-
rence, again with mixed findings. Recurrence was not
found to be associated with other anxiety syndromes
[36], baseline levels of anxiety [54], depressive symptoms
[55], baseline levels of depression [54] or psychiatric his-
tory [55]. Ansell et al. [35] found that diagnoses of a num-
ber of co-morbid mental health disorders such as major
depressive disorder and personality disorders such as
schizotypal personality disorder, avoidant personality dis-
order and borderline personality disorder were not asso-
ciated with recurrence, but participants with a baseline
diagnosis of obsessive-compulsive personality disorder
were significantly less likely to experience PTSD recur-
rence. Conversely, Perconte et al. [57] found that those
who experienced recurrence were significantly more
likely to report obsessive-compulsive symptoms than
those whose symptoms improved without recurrence.
Sakuma et al. [58] found that pre-disaster treatment for
mental illness was significantly associated with PTSD
recurrence, but note that the results should be inter-
preted carefully due to the very small number of partici-
pants in the ‘fluctuating symptoms’ group who appeared
to have experienced recurrent episodes. Perconte et al.
[57] found that, versus the improved symptoms group,
those with PTSD recurrence were more likely to report
depression, anxiety, hostility, phobic anxiety, somaticism
and psychoticism; however, previous psychiatric hospi-
talisations and pre-treatment ratings of global pathology
on a psychiatric scale did not predict recurrence. Finally,
Madsen et al. [51] found that suicidal ideation was sig-
nificantly higher in the ‘relieved-worsening PTSD’ group
than the ‘low-stable’ group and that suicidal ideation was

in fact highest in the recurrent (termed ‘relieved-worsen-
ing’) group than any other. However, it should be noted
that suicidality was not assessed at baseline in this study,
therefore it is not clear whether suicidal ideation is a
cause or a consequence of PTSD recurrence.

Physical health

Fewer studies considered physical health as a poten-
tial predictor of PTSD recurrence. One study found no
association between recurrence and disabling injury/ill-
ness, somatic symptoms or bodily pain [36] and another
found no association between recurrence and prior treat-
ment for physical illness [57]. However, obesity was a sig-
nificant predictor of PTSD recurrence [36]. In terms of
health-related behaviours, Armenta et al. [36] found no
association between PTSD recurrence and smoking sta-
tus, alcohol problems or sleep duration. However, Per-
conte et al. [57] found that higher weekly alcohol intake
both before and at termination of PTSD treatment pre-
dicted recurrence.

Cognitive ability

Only one study [63] explored cognitive ability as a poten-
tial covariate, finding that the participants who were in
the recurrent (termed ‘relieved-worsening PTSD’) group
had significantly lower cognitive ability scores than those
in the low-stable’ group.

Trauma history and pre-trauma experiences

The review also found mixed evidence for trauma his-
tory as a predictor of PTSD recurrence. Liang et al. [49,
50] found no association between pre-disaster traumatic
experience and PTSD recurrence. Armenta et al. [36]
found no association between recurrence and childhood
sexual abuse, childhood verbal abuse, childhood neglect,
sexual assault, physical assault, or ‘other life events, but
did find that participants reporting a history of childhood
physical abuse were significantly more likely to experi-
ence PTSD recurrence. Holliday et al. [47] found that
veterans who had experienced military sexual trauma
(MST) had greater initial reductions in PTSD symp-
toms than those who had not experienced MST, but also



Page 27 of 37

(2024) 24:37

Brooks and Greenberg BMC Psychiatry

2INs0dxa 1equuod ‘suoyduAs [esnoleladAy Jo apny
-lubew ‘swoidwAs aoueploAe Jo spniubew 'swoydwAs Bupusiadxaas Jo apnyiubew A1aIxue sulaseq uoissaldap aulaseq :dnoib Juelsisal ‘sa dnoib Juai-asuodsay

(AsLd pa1eja1-1eqUIod Y1IM 95041 10§ Ajje1dadss ‘dnoib ogadeld ueyy asdeal 03 Aj9yl| ssa| Ajpuedyiubis aiem dnoib suilsxonyy) auiaxonyy Jo uoljenuiluodsiq
V/N

(9%£°99) uolresp!
[epIDINS JO 31e1 152ybiy 2y pey dnolb Buiuasiom-panaijai oy :dnoib ajgeis-mo| ay3 ueyl dnob Buluasiom-panal|al ayi ul Jaybiy Ajpuedyiubis sem uolyeapl jepiding

ewnes) axenb-aid 'apelb [0oyds Jspusb {| |00YdS ueyl Jayiel Z [00YdS ‘AJ1I9ASS ewinel) 193ealn

sdnolb Jay1o e 1oy

ueyy dnoib BuluasIom-panal|ai a4 1oy Jaybiy Ajpuedyiubis sem (Juawkojdap Ja1je uonelbazulas A} unwwod YIm sa13NdLYIp *9°1) 9] UBIJIAID 0] Juswisnipe Jood
1uedLIubIs 9q o3 Jeadde 10U S0P SIY3} INQ SWOIAWAS JO 9DU1IND3I J91ealb A1S9POW, Pey BuNel)} [PNXaS AIBY|IW PIDUSLIDAXD OYM SUBIDIDA

V/N

V/N

9dUa1INJ3J WO}

-dwiAs Jo swiay ul syuedpipied 33IYA\ PUE 3DB|g U9MI3G SDURIRHIP JUedYIUbIS Ou 21am 21343 ‘9bieydsip 3e swoidwAs gs] d 491ea1b Apuedyiubis pey suela}an yoe|g pue
(dwwesboid gS1d dY1 JO 95IN0D dY3 JSA0 dsuodsal pajenuaiie ue BuidUSLAXS SUBISIA 3DB|g YIM) 95UOdsal JUUIeal} YIm pa3eIdosse Axuedylubis sem e ybnoyly
PaUIGUIOD $35BD JU)SISIad pue JUSIIUWISIUL — /N

sypuow 9 1e buidod aaiebHau ‘syyuow 9 3e buidod aaisod ‘syjuow g 1e Joddns [e1Dos Jaisesip ayy buissauim

Kjpoau1p ‘sso| Avladold ‘abewep asnoy ‘Buissiul/pa||ix/painful Jaguusw Ajiude) e BuiAey ‘Ajiudey Ul USIP|IYD JO JagquUnu ‘9pelb [00yDs 4apuab ul saoualayip Juedyiubis oN
syjuow ¢ 1e 1oddns |e1d0S SS9 PaAIddAI ‘SyuUOW

T 18 S1UDAS Ydns diow Ing denbyriea-isod syjuow-g 1e SJUBAS 91| dANEHAU J9MdY paduLadxa syuedidiled buisdejas ‘dnoib A1ar0d31 ay3 03 paiedwod

V/N

(auneaxony ‘sa oqade|d) dnoab juswieas)

$10)DB} PR1BIDOSSE JO SISA|eue Ul 21njea) O} ||eus 00} 1am sdnoib juaiinday,

(s1eak G 1e) WYyl yum buijeap jou Inq sbui

-|994 Jo a1eme bulaq ‘syybnoyy 1o sabewi 03 anp sannduyip buidss|s ‘pulw 419y ojul buiddod sabew ‘0 ueaw 3, upip £33 Usym JUSA3 3y} Inoge Bunjuiyy
JUaA 3y} JO YUYyl way) spew ey sbuiyy ‘sbuljasy Guodls Jo saABM pue (SYIUOW {7 | &) JUSAS 3Y3 Inoge julyl Jou buiki} ‘siopuiwal woiy Akeme Huifers
JUSAD 9y} Jnoge swealp peq ‘s3ybnoyy 1o sabew 03 anp sanndYIp buidasys 10 puNOj aiam $3ZIs 109y ‘Aj91eirdss PaIspISUOD Sem WOoIdWAS [enpIsl Ydes Usyp
1915eS1p 9Y) 194k sieak g swordwAs sdueploAe Jo

Jaquinu “9)sesip ay3 Joyje sieak g swoldwAs uoisnijul Jo JIaquinu 93sesip Y3 491e syuow 7| swoldwAs aduUepIOAR JO JaqUINU 19)sesIp dY) 91je syuow
1 swoldwAs uoisnJjul Jo JIBqUINU J31SESIP 3} JOYP SYIUOW G'G SWOIAWAS 9OUBPIOAR JO JOUINU I91SESIP 94} JOYP SYIUOW 'S SWOIAWAS UOISNIIUL JO JSQUINN
sisAjeue uolssaibai Ul Jay3aboy padnoib alom swoidwAs gs1d JO UonoNPal Jo swidl Ul JuswAoldap Jo siyausg, pasuauadxa oym sdnoib a1yl ays — /N

paJo|dxa aie A19A0231 Jo sI03Ipald Ajuo — /N

swoldwiAs d1rewos ‘uted AjIpog ‘swolpuAs A1aixue Jayio ‘1oddns [e1pos ‘uolieinp dag)s ‘sus|gold joyodje ‘snieis bupouws

‘K)1s9q0 's3UdA3 3JI| 12430 ‘ssaul|i/Ainful Buligesip ‘ynesse [edisAyd ‘ynesse [enxas 103|6au pooyp|iyd ‘@SN [BGISA POOYP|IYD ‘@sNge [enxas pooyp)iyd ‘@snge |edisAyd
pooypjiy> quawkojdap yequiod ‘speib Aed Jusauodwod a1AIDS ‘YdURIQ DDIAIDS ‘UOIIEINPS ‘SN1e)S [ellewl ‘aoel Japuab ‘aby :dnoib A1anodal pides yym paledwod)
19puosip Ayjeuosiad sulpspiog ‘4apaosip Aujeuosiad aaisindwod-aaIssasqo (4o sisoubelp

auljaseq ou) 12p.Iosip Ajeuosiad Jueplone 11apIosip Ajjeuosiad [edA1oziyds HUapIosip SAISsa1dap Jofew LUapIOSIP | SIXY Lapuab ‘aby

s10301paid JO SISA[eUR 1O} SUO OUI PAUIGUIOD 319M S31103d3(e1} BuzeNIdNY, |18 — /N

ymwmoub cnjewnedl-3sod 19moj 'sso| A11adoud Jeay aA1303[gNS InouINg dIWSPee ‘(8 40 £ *SA) [oOYds Ul 6 dpedn) “4apuab ajews :A10103(es) pake|ap ay3 yim paleduod
ymoib oiewneliisod ‘ssof Apadold Jea) aA123(gNS ‘Inousng d1Wwdpede /(8 10 /£ *SA) |oOYdS Ul 6 dpeun) 4apuab ajewad :K10103(ei) A19A0331 343 Yiim paledulod)

[¥S] (8107) ynwis 3 Aydiniy
(€G] (200?) '|e 18 1Auaiiepy
(251 (8L0T) |2 12 ZAIMOM IR

[15] (#107) '[e 12 uaspey
[0S] (1207) "|p 32 Buen
[6¥] (6107) ‘[e 3o buer]

[8v] (5L07) "[e 12 Yoisiey
[£¥] (0207) '[e 33 AepijjoH

[9¥] (8007) ‘/e 32 ddap]
[S¥] (£107) "|e 13 UasueH

%] (220?) |2 32 Ss0IH
[£¥] (1107) |2 13 SaAedU0D

[ev] (S10T) ‘e 3o uedq

[1+] (966 1) 212 3p|PAUSQ
[0¥7] (S002) '[e 33 uospireq
[6€] (¥107) e 12 eAdOYD

[S1](0107) "|e 39 909
[8€] (Z107) '[e 33 UssiuIag
[£€] (€100) e 10 zoyuag

[9€] (6100) "2 12 PIUSWIY

[SE1(1107) e 12 [|9suy
[7€] (¥107) ‘[e 12 UsSIspuy

[€€] (ze00) e 12 uy

(P1oq ui sdiysuoiie|as Juedyiubis) 95UB14NI31 YHM PARIDOSSE S10)de4

Apms

510108} 2AIDIPAId S dqeL



Page 28 of 37

(2024) 24:37

Brooks and Greenberg BMC Psychiatry

V/N

dn-mojjoy aAnd>adsoad

Jo saeak g Buuinp 3nesse jenxas ‘A103siy ades }jnpe pue asnge |enxas pooypjiy> Jo A103sly e Jo uoljeuIquiod ‘auljaseq je L1ols1y ades Jnpe ‘asnge [enxas
pooyp|iys o AIIBAIS '9sNqe [eNXas POOYP|IYD JO A103sIY Jo 9duasaid :1apiosip Alljeuosiad suliapiod Yim syuaized Buowe 3OUa1in31-031-aWl} JO s103oipald auljaseg
V/N

594025 A}ljiqe aA1Iub0d 1amo| Aj3uedyiubis pey dnoib Buiussiom-panaijai ay3 ‘'dnoib 9|geis moj ay) SA

V/N

V/N

V/N

uoloeal

$5913S 1EQUUOD JUSPID3}UR JNOYIM SUBISIDA JO 350U Uey} Jaybiy Apuedyiubis aie asde(al 03 Sa13[ensed Uo110eal $sa43s 3eqUIOD JO SPPO — UOI}dead SS31)S Jequio)
SSDU||I [RIUSW 10) JUdWILDL] J9)sesIp-aad 'Ssoui |edisAyd o) Jusw

-}eau} J23ses|p-aid ‘2dusliadxa Yieap-1eau ‘SIaquiawl Ajiudey BUIsSIL 1O peap Juawiade|dsip 3531 JO XDe| {UOIIEIIUNWIWOD JO YD HI0M Pale|2.-Ia1ses|p Ajulew bulog
wspioydAsd pue L3aixue diqoyd ‘Ayjiasoy ‘A1sixue ‘uoissaidap ‘swoydwAs anisindwiod-aAIssasqo

‘WwiSId1}eWOS J3YHBIY PSPUS)IE SUOISSIS JUSUIIEII]} JO JOGUINU ‘JUdW)eal) JO UOIJeUIWID) JB pue 310434 Ylog a)ejul joyodje Apjam Jaybiy Jioddns Ajiuey 'sbul
-}l 3]BDS D1IeIYDAS JUSWIIeI3-24d JUSWILSI] Ul P3]|0IUD SHIIM ‘suoljes|ieldsoy snoinaid ‘weulaiA Ul juads sypuou 2insodxa 1equiod @by :dnoib paroidull sy
ds.Ld 10j jJo-1nd sy} bunssw

9>UD|0IA d13SBWOP ‘asnqe [euonow? ‘asnqe |edisAyd ‘sewneuy Jo Jaquinu 1aybiy ‘[jids 10 3y 01 buileaa ssaays 1aybiy :dnoib moj-a|gels ayi 03 paiedwod
swoydwiAs aAissaidap A103s1Y dLielydAsd ‘9. Yym paiedosse Jou buiuai-buisdelay

‘JUa1JIsal 'sA A103123(e1} D1UOIYD 1O Buiwal-Huisdelas ul diysiaquiaul YIM palelidosse (4.3 [ensn “SA) UOIJUSAIDIU|

‘JU3l|Isal "sA sa110303fel} dnoib A19A0331 4o BuwI-bulsde|as D1uoiyd ul diysIaquisW JO SPPO 343 PIseaidu] SI0SSD43S d)1] Jua4Inday

[99] (666 1) ‘[e 32 3}21U30[7

L007) eAey 73 INbUNg

[S9] (1107) "[e 32 luLeuez
(
(9107) '|e 19 USsSUILS

(1202) |2 32 UOWIO|0S
Aw_omv.,fwcogo,om
Av

[¥9]
[€9]
[¢9]
[19]
[09] (£861) ‘[ 1 UOWIO|OS

[65]
(9007) 492Uy 13 UOWIO|OS

[85] (0207) '[e 12 ewWNeS

[£5] (1661) '|e 32 3u0dled

[95] (£102) 1e 32 AysjosO

(551 (7102) '[2 32 YdequasO

(P1oq ui sdiysuorie|as Juedyiubis) 95Ud14NI31 YHM PARIDOSSE S10)de4

Apms

(ponunuod) g ajqel



Brooks and Greenberg BMC Psychiatry (2024) 24:37

experienced a ‘modestly greater’ recurrence of symp-
toms than those without MST, although this difference
did not appear to reach statistical significance. Zanarini
et al. [65] found that the presence of childhood sexual
abuse history did not significantly predict time-to-recur-
rence, but severity of childhood sexual abuse, adult rape
history, combination of childhood sexual abuse history
and adult rape history, and experiencing sexual assault
during study follow-up were associated with less time-
to-recurrence. Osofsky et al. [56] found that abuse, emo-
tional abuse, domestic violence, and greater number of
traumas experienced were associated with recurrence of
PTSD, and Osenbach et al. [55] found that recurrent life
stressors significantly increased the odds of membership
in chronic, relapsing or recovery groups rather than the
resilient group. For military participants, one study found
combat deployment was significantly associated with
recurrent PTSD [36] while others found combat expo-
sure was not associated with recurrence [54, 57]. Finally,
Fan et al. [42] found that compared to the recovery
group, relapsing participants experienced significantly
fewer negative life events 6-months post-disaster, but sig-
nificantly more such events at the 24-month follow-up.

Few other pre-trauma experiences were considered.
An et al. [33] found that those with recurrent PTSD were
significantly more likely to have experienced academic
burnout than those in the recovery trajectory, although
there was no difference between the recurrent and
delayed trajectories.

Experiences during and immediately after the traumatic
experience

The review also found mixed evidence for an association
between peri-traumatic experiences and PTSD recur-
rence. The most consistent finding related to how stress-
ful the traumatic experience was perceived to be at the
time. For example, risk of recurrence was significantly
higher in those with combat stress reactions [59] and in
those with higher stress relating to the disaster they had
experienced [56], as well as with greater trauma severity
[49, 50]. However, recurrence was not found to be asso-
ciated with subjective fear during the event [33]; directly
witnessing a disaster [42]; property loss during the event
[33, 42]; property damage [42]; displacement due to prop-
erty damage [58]; near-death experience [58]; or having a
family member injured, killed or missing [42, 58].

There was some evidence that initial post-traumatic
stress symptoms immediately after the traumatic event
could predict PTSD trajectory. Liang et al. [49, 50], in
a study of PTSD in children from two schools affected
by an earthquake, found that children from one of the
two schools (‘School 2’) were significantly more likely
to experience PTSD recurrence than children from the
other school (‘School 1’). Further investigations revealed
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that after adjusting for immediate post-traumatic stress
symptoms the school no longer predicted relapse; those
from School 2 had significantly greater post-traumatic
stress symptoms immediately after the disaster, which the
authors suggest might be due to School 1 providing suf-
ficient psychological services as well as having the same
students and teachers before and after the earthquake
(therefore perhaps greater social support available),
whereas School 2 had insufficient psychological services
and consisted of teachers and students from several dif-
ferent schools which could not be reconstructed after the
earthquake.

One study [58] considered occupational-related covari-
ates of PTSD recurrence for disaster recovery workers.
They found that having mainly disaster-related occupa-
tional duties and lack of rest due to occupational duties
were not associated with recurrence, but perceived poor
workplace communication did predict recurrence.

Post-trauma experiences and symptoms

An et al. [33] found that, compared to the delayed PTSD
trajectory, those who experienced recurrence were less
likely to have experienced post-traumatic growth after
the traumatic event; however, there were no differences
in post-traumatic growth between the recurrent and
recovery groups. Fan et al. [42] found that neither posi-
tive coping nor negative coping six months post-disaster
were associated with PTSD recurrence. In a military
study, Karstoft et al. [48] found that poor adjustment to
civilian life (i.e. difficulties with community reintegration
after deployment) was significantly higher for the recur-
rent (‘relieved-worsening PTSD’) group than all other
groups. However, it is not clear whether poor adjustment
was a cause or an effect of PTSD symptoms worsening
after initial improvement.

Two studies explored specific cluster symptoms. Mur-
phy and Smith [54] found PTSD recurrence was not pre-
dicted by the magnitude of re-experiencing, avoidance,
or hyperarousal symptoms. Boe et al. [15] found that the
number of intrusion and avoidance symptoms five-and-
a-half months post-trauma did not predict recurrence,
but the number of intrusion and avoidance symptoms
both fourteen months and five years after the disaster did
predict recurrence.

Social support

Only three studies directly considered social support as a
potential covariate. Armenta et al. [36] found no associa-
tion between social support and PTSD recurrence, and
Perconte et al. [57] found that family support did not pre-
dict recurrence. Fan et al. [42] found that level of social
support six months after experiencing an earthquake was
not associated with PTSD recurrence, but those in the
‘relapsing’ group reported significantly less social support
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24 months after the earthquake than those in the ‘recov-
ery’ group.

PTSD treatment

Most of the studies investigating treatment for PTSD
found that not receiving interventions, or discontinu-
ing treatment, were associated with PTSD recurrence.
For example, Osenbach et al. [55] found that those who
received ‘usual care’ only were significantly more likely
to experience recurrence than those who received inter-
ventions designed to reduce post-traumatic symptoms.
Davidson et al. [40] found that those who received pla-
cebo treatment were significantly more likely to experi-
ence recurrence than those who received fluoxetine.
Martenyi et al. [53] found that those who discontinued
fluoxetine treatment were significantly more likely to
experience recurrence, especially for those with combat-
related PTSD. However, Perconte et al. [57] found that
number of weeks enrolled in treatment and number of
treatment sessions attended did not significantly affect
risk of recurrence. In this study, though, being hospital-
ised at least once since the termination of treatment was
used as a proxy measure of ‘recurrence’ and so the find-
ings are arguably not truly representative of actual recur-
rent episodes of PTSD. Overall, our findings indicated
some evidence that treatment helped to avoid recurrent
episodes.

Discussion

In this study, we systematically reviewed 35 studies to
identify definitions and prevalence of recurrent PTSD
and factors associated with recurrence. It is important
to define and operationalise recurrence as the concept
needs to be understood in order to make prevention
efforts. The health-related, social and economic costs of
PTSD can be substantial. PTSD negatively affects indi-
viduals’ emotional wellbeing and physical health [7],
impedes social relationships [69], limits productivity at
work and increases sickness absence [70]. The direct costs
(e.g., medical care costs) and indirect costs (e.g., costs of
unemployment or reduced productivity) of PTSD can
create substantial economic burden [7, 71]. Determin-
ing the predictors of recurrence of PTSD (which can only
be properly understood if ‘recurrence’ itself has a clear
definition) is important for prevention efforts: identifying
those most at risk for recurrent episodes would allow for
the subsequent investigation of ways of mitigating or pre-
venting the risk. However, we found little consensus as to
how recurrence is defined, mixed evidence on the preva-
lence of recurrence and inconsistent findings relating to
predictors of recurrence. This lack of clarity about what
relapse or recurrence is, and is not, is a major barrier to
understanding this important topic.
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In a previous review exploring PTSD recurrence in vet-
erans, Berge et al. [22] acknowledge that there is no gen-
erally accepted or used definition of recovery relating to
psychological trauma. The definition of recurrence used
in their review was the return of symptoms following a
period of complete recovery, representing the start of a new
and separate episode. However, it is not clear what length
of time is covered by ‘a period of complete recovery’ nor
what ‘complete recovery’ means. How many days, weeks,
or months does an individual need to be free of symp-
toms of PTSD in order to be considered truly recovered?
Is ‘symptom-free’ the only definition of recovery, or is
‘not meeting the criteria for PTSD’ enough? Our own
review revealed that there is little consensus as to what
recurrence means and the parameters for its definition.
Even the terminology used varied across studies, with
‘relapse; ‘recurrence, ‘reactivation’ and numerous other
terms often used to describe what essentially appeared
to be the same concept. There was no consensus as to
how long an individual needed to be free of symptoms in
order to be considered recovered, nor for how long symp-
toms needed to recur in order to be considered a recur-
rent episode. Most studies simply defined recurrence as
a change in symptoms between assessments, meaning
that whether or not an individual was defined as having
a recurrent episode or not very much depended on the
scores they reported at arbitrary time-points. Even minor
symptom fluctuations could cause someone to change
from being identified as a ‘case’ to ‘recovered’ and vice
versa. Because PTSD tended to be examined using pro-
spective studies where symptoms were assessed at prede-
termined assessment points, it is possible that individuals
may have onsets of PTSD after one assessment and then
remit before the next. With no retrospective assessment
between time-points, it is difficult to assess the true prev-
alence of recurrence. Andrews et al. [16] make a similar
point in relation to delayed onset PTSD, suggesting the
absence of information about symptoms outside of the
predetermined time-points of studies means that esti-
mates of delayed onset PTSD may be unreliable.

The second aim of the review was to examine the prev-
alence of PTSD recurrence in existing literature. Given
the numerous different ways of assessing PTSD, defining
initial recovery and defining recurrence, as well as the
differing time-points at which PTSD was assessed across
studies, we suggest that the current data on recurrence
prevalence is not especially meaningful. We found very
different prevalence rates reported within the literature,
with data suggesting that anywhere between 0.2% and
57% of trauma-exposed populations might experience
recurrent episodes of PTSD. Some of the higher percent-
ages we found seem greater than we would expect, given
that only a minority of trauma-exposed people are likely
to develop PTSD in the first place — let alone suffer from
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it, recover from it, and experience a recurrent episode.
We would expect that studies carried out over a longer
period of time would find higher recurrence rates, simply
because in these studies there is more time for recurrent
episodes to occur. However, the highest prevalence rate
(57%) was found in a study which took place over only
27 weeks [43]; the authors labelled these participants
as ‘intermittent cases’ and it appears likely that symp-
tom fluctuation, rather than true recovery and recur-
rence, occurred in this study — and potentially many
others. Additionally, studies did not typically control for
exposure to subsequent trauma, meaning that ‘recur-
rences’ of PTSD identified may actually be new episodes,
rather than a relapse. Further research studies, especially
research involving assessments over a number of years,
are needed to establish the true prevalence of recurrent
PTSD which also needs to be clearly defined with an
agreed time period between remission and relapse.

It has been proposed that recurrence rates might
increase with old age. Murray [72] suggests that PTSD
can be ‘reactivated’ in older age because physical ill-
nesses become more common, which can reactivate
traumatic memories; increased dependence on others
due to ageing can reactivate feelings of helplessness; and
loss of structure and identity caused by retirement can
similarly reactivate traumatic symptoms. Other factors
relating to ageing such as decline of cognitive function,
difficulty controlling ruminations, reminiscing, and late-
life stressors such as serious illness, surgical procedures
and death of spouses, siblings or close friends can either
directly remind the person of their previous traumatic
experience(s) or can induce similar feelings of vulner-
ability [73]. Three studies of adults in this review did not
find age predicted recurrence [35, 36, 57]; however, the
populations trended young overall, with each of the three
studies reporting the mean age of participants was under
40. We suggest, then, that more studies of older adults
with lifetime PTSD are needed to establish whether this
group are at increased risk of recurrence.

The third aim of this review was to understand factors
associated with PTSD recurrence. Although a number
of potential covariates were considered, most were not
investigated by more than a few studies, and findings
were varied and inconsistent. Of the covariates investi-
gated by multiple studies, none were found to have sig-
nificant associations with recurrence across all studies. It
was therefore not possible to quantify the extent to which
potential risk factors contribute to the risk of recur-
rence. One reason for the inconsistent findings might be
the relatively small numbers of participants with recur-
rent PTSD in many of the studies. We note also that
most studies did not consider either subsequent trauma
or treatment impact in their analysis of predictors of
recurrence.
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We did not find strong evidence of an association
between PTSD recurrence and comorbid psychiatric
conditions. Recurrence of other mental health disorders,
such as anxiety, is reportedly associated with comor-
bid psychiatric conditions including major depression,
alcohol and substance use disorders [74]. Additionally,
comorbid disorders have been found to be associated
with an ‘unfavourable long-term course’ of PTSD [18].
However, in a review of predictors of developing PTSD,
Brewin et al. [75] found that while psychiatric history
was associated with development of PTSD, it was not
a strong risk factor — factors operating during or after
the traumatic exposure had greater effects than the pre-
trauma factors. Many studies in this review found no
evidence of a relationship between PTSD recurrence and
other mental health conditions; in those that did find a
relationship, it was not always clear whether the other
conditions pre-dated the recurrent PTSD episode or not.
Overall, the most consistent evidence we found indicated
that recurrence of PTSD was associated with greater
stress and traumatic response at the time of the traumatic
experience.

We did not find evidence to suggest that trauma type
may affect recurrence. Many studies examined PTSD
trajectories after a single traumatic event. Those that
did include participants who had experienced various
different types of trauma did not consider trauma type
as a potential predictor of recurrence. Given the wide
variations in methodology, it was not appropriate for us
to compare recurrence rates for different trauma types
within the review. Future research should include par-
ticipants who have experienced different types of trauma
and should consider trauma type as a potential predictor
of PTSD trajectory.

Only one study assessed PTSD during the COVID-19
pandemic, with Solomon et al. [62] reporting that 16.7%
of initially-recovered participants experienced recur-
rence during the pandemic. However, it is not clear how
many of this cohort may also have experienced recur-
rence before the pandemic, and without being able to
make that comparison, we cannot ascertain the extent
to which recurrence was exacerbated by the pandemic.
Additionally, the percentage (16.7%) is similar to recur-
rence rates in several other, non-COVID studies. Ideally,
future studies will present data on PTSD recurrence rates
for one cohort at regular intervals, including data col-
lected during or after the COVID-19 pandemic, to ascer-
tain whether the pandemic did affect recurrence rates.

In their review, Steinert et al. [18] identified older age,
higher education, greater trauma severity, higher base-
line symptoms, more physical/functional impairments,
and poorer social support as predictors of ‘unfavour-
able’ long-term course of PTSD. These were identified as
predictors due to being reported in at least two studies
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within their review. The current review did not find con-
sistent evidence that age, education, trauma severity,
baseline symptoms, impairments or social support pre-
dicted recurrence — although age was only considered
in studies of young people. We found some evidence
from treatment studies that fluoxetine reduced the
risk of recurrence, as did participation in an interven-
tion involving a combination of motivational interview-
ing, behavioural activation and pharmacotherapy. It is
therefore difficult to make recommendations relevant
to occupational health, as we had hoped to do. Manag-
ers of trauma-exposed employees who have developed
PTSD may have questions around whether recovered
individuals can go back to frontline work, or whether
they risk experiencing a recurrence of PTSD. Our find-
ings tentatively suggest that recurrence might be rela-
tively rare (rates of recurrence ranged from 0.2 —57% in
full trauma-exposed samples, mean 13.1%; 4.9 —49.6%
in PTSD-only subgroups, mean 24.5%; and 5.8 —50% for
recovered subgroups, mean 25.4%) but clearer definitions
and assessments of recurrence are needed to substan-
tiate that claim. As we found no consistent evidence of
predictors of recurrence, it was therefore not possible to
identify which sub-groups of people might be more likely
to have their PTSD recur. We did find evidence from two
studies that recurrence was more prevalent in groups of
PTSD patients treated with placebos compared to PTSD
patients treated with fluoxetine, suggesting that medica-
tion appears at least somewhat effective in reducing the
risk of recurrence. However, we found no studies look-
ing at the impact of first-line treatments on relapse (i.e.
trauma-focused cognitive behavioural therapy [76] or
eye movement desensitisation and reprocessing [77, 78])
which is a major gap in the literature. Whilst more, high-
quality studies are carried out, employers should ensure
that workers get evidence-based treatments and have an
occupational mental health assessment on completion of
potentially traumatic work to provide an expert judge-
ment, given that we cannot identify any clear risk factors
from the literature.

The key limitation of the literature on PTSD recurrence
is that it is not always easy to differentiate between recur-
rence and symptom fluctuation, and it is also difficult
to know what ‘recovery’ truly means. It is not clear how
many of the so-called ‘recovered’ participants within the
reviewed studies may have been close to clinical thresh-
olds for PTSD at the assessment points. Rather than
moving from distinct ‘recovered’ to ‘recurrent episodes;
it may be that individuals only experienced small fluctua-
tions in PTSD symptoms, moving them above and below
the symptom thresholds. Indeed, the authors of several of
the included studies remarked on the difficulties in iden-
tifying PTSD trajectories. In Boe et al’s [15] study, clinical
interviews were conducted by two clinical psychologists
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who were trained and supervised by an experienced cli-
nician and trauma researcher and even these experi-
enced individuals had difficulties identifying recurrence
of PTSD, with one case being recategorised from ‘full-
blown PTSD reactivation’ to ‘sub-syndromal reactivation’
after discussion between the researchers. Markowitz et
al. [52] pointed out that, as they defined relapse as ‘loss
of response (to treatment) status, relapse might reflect
barely crossing that threshold: indeed, more in-depth
analysis of their six ‘relapsers’ showed that all but one still
showed some, albeit more modest, treatment benefit rel-
ative to their baseline PTSD severity.

Sakuma et al. [58] discussed their finding of a ‘fluc-
tuating’ trajectory (and lack of a delayed-onset trajec-
tory), differing from the typical four trajectories widely
accepted within the PTSD literature. They suggested the
difference may be due to variations in the duration of
study periods and characteristics of the study samples.
The majority of studies which produce the typical four
trajectories are conducted over short periods between
a few months and two years [9], compared to the lon-
ger (54-month) period of Sakuma et al’s [58] study: the
trajectory commonly identified as ‘delayed onset’ could
really be a fluctuating trajectory if examined over a lon-
ger period. Or, it could reflect a gradual accumulation of
symptoms resulting in a delayed presentation of PTSD,
rather than delayed onset.

The time-points of assessments could also affect
reported prevalence rates. For example, Sungur & Kaya
[64] pointed out that some of their ‘recurrent’ cases
would have been considered ‘recovered’ if the study
period had been shorter or if participants had not been
reassessed at the particular time-points chosen. They
also noted that symptoms across the entire participant
population seemed to be higher at particular times dur-
ing the study (namely, at the anniversary of the event and
at the time of a disappointing result of a court hearing
for compensation), suggesting that the nature and course
of PTSD might be influenced by particular events which
might trigger unwanted memories of the traumatic event.
In the current review, most studies assessed participants
for at least a year, but not all: five [38, 39, 43, 52, 53] fol-
lowed participants for less than a year. Additionally,
two studies [44, 47] reported assessing participants pre-
treatment and four months post-treatment but it was not
clear how long treatment lasted.

We suggest that PTSD recurrence may not have been
adequately assessed in many of the included studies. For
example, Chopra et al. [39] described how, in order to
minimise respondent burden, assessors were expected
to stop inquiring about PTSD symptoms if participants
were unlikely to meet the criteria and if they answered
no to particular questions on the assessment tool. This
could mean that some individuals who did have recurrent
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episodes of PTSD were not identified as they did not
complete the full measures. Additionally, we found
that a number of studies had very vague definitions of
recurrence, such as ‘increasing symptoms, where it was
unclear what exactly this meant. Others used hospitalisa-
tion as a proxy measure for recurrence, or simply asked
participants whether they perceived their symptoms had
been exacerbated and in one case used the investigator’s
own judgements as a way of determining recurrence. It is
therefore likely that some recurrent cases may have been
missed while others who never truly ‘recovered’ at all
may have been reported to have experienced recurrence.
Overall, the vague and inconsistent ways of assessing
recurrence mean it is currently impossible to ascertain
true recurrence rates within existing literature.

It is also possible that recurrent trajectories of PTSD
appear in studies which do not identify them as such.
For example, in Andrews et al’s [16] review, the authors
note that some cases of ‘delayed-onset PTSD’ in veter-
ans of relatively old age with long intervals to first onset
may in fact have had episodes of PTSD soon after their
traumatic experiences which were undisclosed or forgot-
ten. In other words, some cases of supposedly ‘delayed-
onset’ PTSD might actually be recurrent cases. Andrews
et al. [16] also point out that many of the studies included
in their review of delayed-onset PTSD did not assess
whether respondents could have had onsets of PTSD and
then remitted before the next assessment point — which
could lead to both over- and under-estimates of delayed-
onset rates of PTSD. Indeed, the studies included in our
own review tended to focus only on the scores at the vari-
ous time-points and did not explore participants’ percep-
tions of symptom fluctuations outside of the time-points
set by the study.
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Limitations

There are a number of limitations of the literature
reviewed. Many did not collect data on whether partici-
pants had undergone any intervention or not, and those
that did tended not to include this as a potential con-
founding variable. The majority of studies did not assess
whether participants experienced additional potentially
traumatic experiences between PTSD assessments. Many
did not define the parameters of ‘recovery’ and ‘recur-
rence’ and it is not clear whether recurrent episodes iden-
tified were truly recurrent episodes or merely symptom
fluctuations. Many did not collect data on whether or not
participants received any treatment for PTSD between
data collection time-points, and many of those which
did ask participants whether they had received any treat-
ment did not distinguish between types of treatment. It is
therefore unclear if, and how many, participants in many
studies received any evidence-based PTSD treatment or
not. Additionally, the majority of studies did not collect
data on the time period of any treatment received. Some
studies had extremely long gaps (e.g., decades) between
assessments which could mean that recurrences were
missed.

There are also limitations of the review process
itself. Firstly, the screening, data extraction and quality
appraisal were carried out by one author. Although deci-
sions about exclusion or inclusion were discussed with
the second author, it would have been preferable to have
multiple screeners. We limited the review to English-
language studies only, meaning that important studies
published in other languages would have been missed.
We included only studies which identified ‘recurrent
episodes’ (or equivalent terminology e.g. relapse, reacti-
vation); studies which identified no recurrent trajectory
were not reviewed. It may be that these studies did not
include a sufficient number of assessments to pick up
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on recurrent episodes, but it may also be that no partici-
pants in these studies experienced recurrence and there-
fore the true prevalence of recurrence may be lower than
this review suggests.

Conclusions and implications

The main conclusion that can be drawn from the current
review is that, moving forward, better clarity and consen-
sus regarding the definition and identification of recur-
rent PTSD are urgently needed. Berge et al. [22] suggest
that consistent definitions of relapse-related terms, sup-
ported by empirical research, are required in order to
make studies of PTSD trajectories more robust. The
findings of this review support this suggestion. Experts
in the field should agree on an appropriate definition of
recurrence (i.e. symptom-based or threshold-based) and
should agree how long an individual needs to be ‘bet-
ter’ for in order to be considered recovered as well as
how long an individual needs to experience symptoms
for in order to be considered as having a recurrent epi-
sode. Recurrence is arguably better-defined for recurrent
depressive disorder, with the ICD-11 stating that recur-
rence is characterised by a history of depressive episodes
separated by at least several months without significant
mood disturbance [79]. However, further clarity is still
needed. How many months is ‘several’? What are ‘signifi-
cant’ symptoms? Still, we suggest this might be a useful
starting point for a working definition of recurrent PTSD:
a history of episodes of PTSD separated by at least sev-
eral (i.e., three) months without significant (i.e., meeting
diagnostic criteria) PTSD symptoms. However, further
research is necessary to clarify whether these parameters
(i.e. three months as a time period, symptom thresholds
as a diagnostic tool) are the most appropriate to use.
Using consistent terminology within the literature would
make it easier to researchers in the future to understand
true prevalence rates of PTSD recurrence and to com-
pare them across studies. Further research allowing for
the identification of recurrent PTSD episodes is needed.
We believe the gold standard for assessing PTSD and
properly identifying its trajectories, including recurrent
trajectories, would be using the Clinician Administered
PTSD Scale (CAPS) [80], or other validated question-
naires, at multiple specific time points over a long period
of time. Figure 2 summarises the findings of the review
and the proposed next steps based on our findings.

It is important to understand recurrence in order to
take steps towards reducing the risk of PTSD recurring.
However, due to the inconsistent findings relating to
predictors of recurrence, it is difficult to draw conclu-
sions about the best ways of preventing or minimising
recurrence. We suggest that ensuring that people who
develop PTSD are provided with timely, evidence-based
treatments is a logical first step [68]. Second, awareness
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of ‘early warning sign’ symptoms and ‘triggers’ might be
useful, as well as awareness of effective coping strategies
and how to access support. That is, if people with PTSD
are able to recognise when they are struggling more and
acknowledge that they need to be proactive in ensuring
symptoms do not develop into full-blown PTSD again,
they may be able to draw on their coping skills or reach
out for formal or informal support when a recurrent epi-
sode seems imminent and may be able to stave off the
recurrent episode. We also suggest that reframing the
re-emergence of symptoms in a more positive way might
be useful: instead of feeling defeated that symptoms have
recurred, people could remind themselves that they have
recovered once and therefore know that they are capable
of doing so again. Within organisational settings, it is also
important to foster an environment in which people who
have any mental health condition, including PTSD, feel
confident that asking for help will not lead to stigmatisa-
tion or increase the likelihood of inappropriate job loss.
It may also be helpful to incorporate relapse prevention,
understanding ‘warning signs’ of recurrent episodes and
positive reframing into PTSD treatment programmes.
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