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Abstract
Background—Understanding the factors which increase the risk of PTSD for military personnel
is important. This study aims to investigate the relative contribution of pre-deployment, peri-
deployment, and post deployment variables to the prevalence of post traumatic stress symptoms in
UK Armed Forces personnel who have been deployed in Iraq since 2003.

Method—Data are drawn from stage 1 of a retrospective cohort study comparing a random
sample of UK military personnel deployed to the 2003 Iraq War with a control group who were
not deployed to the initial phase of war fighting (response rate 61%). The analyses are limited to
4762 regular service individuals who responded and who deployed to Iraq since 2003.

Results—Post traumatic stress symptoms were associated with lower rank, being unmarried, low
educational attainment and a history of childhood adversity. Exposure to potentially traumatising
events was associated with post traumatic stress symptoms. Appraisals of the experience as
involving threat to life or that work in theatre was above an individual’s trade and experience were
strongly associated with post traumatic stress symptoms Low morale, poor social support within
the unit and non-receipt of a homecoming brief were associated with greater risk of post traumatic
stress symptoms.

Conclusions—These results support that there are modifiable occupational factors which may
influence an individual’s risk of PTSD. Personal appraisal of threat to life during the trauma
emerged as the strongest predictor of symptoms, and therefore interventions focused on reinstating
a sense of control are an important focus for treatment.

Introduction
There is a consistent body of research showing that exposure to combat is associated with an
increased risk of post-deployment psychiatric injury (Kulka et al. 1990; Lee et al. 1995).
After the recent conflict in Iraq, high rates of post traumatic stress disorder (PTSD) have
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been reported in US combat troops (Hoge et al. 2006). UK personnel returning from Iraq
have a lower prevalence of PTSD than their US counterparts but there is a clear association
between combat role and increased risk of PTSD (Hotopf et al. 2006). PTSD is a major
concern to the military because of the considerable disability and co-morbidity associated
with the disorder (Zatzick et al. 1997; Kessler 2000), which has implications both for the
individual affected, for the employer, and for society in general. More research is needed to
understand modifiable factors in the military environment which reduce the risk of PTSD.

The introduction of the diagnostic category of PTSD in 1980 stated that war trauma alone
was a sufficient cause of long term disorder (American Psychiatric Association, 1980). Like
its predecessors that view was too absolute, and since 1980 there has been a gradual re-
exploration of the importance of individual factors associated with PTSD. Meta-analyses
have identified several risk factors for PTSD in both the military and the general population.

In terms of pre-trauma vulnerability factors, Brewin et al have identified factors such as
previous psychiatric history, early childhood adversity and a family history of mental illness
as independent risk factors for PTSD(Brewin et al. 2000). Other individual factors such as
low education, previous trauma, female gender, ethnic minority status and younger age,
have also been shown to be associated with PTSD in both the military (Riddle et al. 2007)
and in the general population (Brewin et al. 2000; Ozer et al. 2003). Several authors report
that degree of exposure to potentially traumatic events and severity of trauma is associated
with risk of PTSD (Brewin et al. 2000; Hoge et al. 2004). Objective degree of trauma
exposure may, however, be less predictive of PTSD than the individuals’ appraisals of the
trauma and its aftermath (Ehlers and Clark 2000). Such appraisals have been shown to
predict PTSD over and above objective trauma severity (Halligan et al. 2003) and perceived
threat to life during trauma is among the best established predictors of PTSD (Ozer et al.
2003). There is also evidence to suggest that an individual’s sense of unpredictability and
uncontrollability during a traumatic situation increases the risk of PTSD (Basoglu et al.
2005; Basoglu et al. 2007). Conversely a sense of preparedness in political torture victims is
related to less perceived distress during torture and less severe psychological sequelae
afterwards (Basoglu et al. 1997).

The recovery environment after trauma exposure may act as a protective factor. Social
support is associated with lower PTSD risk in the general population (Brewin et al. 2000;
Ozer et al. 2003) and military settings (Green and Berlin 1987; Solomon et al. 1988; Green
et al. 1990; Solomon et al. 1990; Solomon et al. 1991; Sutker et al. 1995; King et al. 1998;
Neria et al. 1998), as well as non-military occupational settings such as the police (Carlier et
al. 1997).

In this study we used a large, randomly selected, military cohort to examine systematically
the factors that are associated with PTSD in the UK Armed Forces. We investigated the
relationship between PTSD and pre-trauma vulnerability factors (such as childhood
adversity), objective deployment variables (such as number of potentially traumatic events
to self and others) and their subjective appraisals (such as perceived threat to life), and
homecoming experiences. We were especially interested in the role of organisational factors
specific to the military including what impact group-cohesiveness and morale within the
unit, the receipt of a homecoming brief and the practice of ‘decompression’ (time spent in
base location before discharge) have on the risk of PTSD.
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Methods
Study design and sample

The methods have been described in a previous paper (Hotopf et al. 2006). Briefly, the study
is the first wave of a retrospective cohort study comparing UK military personnel who were
deployed on the first phase of the Iraq War between 18th January and 28th April 2003 with
personnel serving in the Armed Forces on 31st March 2003, but not deployed at this time
(the ‘Era’ cohort). Sampling was stratified by Service (Naval Services, Army and Royal Air
Force) and enlistment status (regulars and reservists) with reservists being oversampled by a
ratio of 2:1. Because we have previously shown an interaction between reservist status and
deployment (Hotopf et al. 2006), explored in greater depth in a subsequent paper (Browne et
al. 2006), we limit the present analyses to regular personnel. Further, since deployment to
Iraq was the focus of interest for the present paper, we have excluded those from the ‘Era’
cohort who did not deploy to Iraq on any of the subsequent roulements since 28th April
2003.

Data collection and follow up
Participants were approached irrespective of whether or not they had left the Armed Forces,
either by a postal questionnaire, or where feasible, with visits to over 80 military bases. A
range of approaches including three mailings and multiple base visits were used to follow up
non-participants (see (Hotopf et al. 2006) for full details). The final participation rate was
61%, with younger, lower rank and male Service personnel being least likely to respond.

Variables
Participants were sent a detailed 26 page questionnaire booklet. This included information
that participation in the survey was voluntary, and that the research was being conducted
independently of the UK Ministry of Defence. For the ‘Era’ cohort, the participant was
asked to complete the questionnaire for their most recent deployment, thus it was possible to
gain information on deployment experiences for individuals who had served on later Iraq
deployments.

For the purposes of the present paper, we focus mainly on variables collected which cover
experiences on deployment; experiences following deployment, information on current
health; and background information, including past medical history and adversity in
childhood. Questions about experiences on deployment included information on the
individual’s main duty in theatre, which is classified as combat (e.g. armour, infantry and
artillery), combat support (e.g. signals, engineering) and combat service support (e.g.
medical, administrative, and logistic). Participants were asked how long they had served in a
“forward” area in close contact with the enemy. They were then asked about a series of
potentially traumatic experiences: e.g. discharging their weapon in direct combat, handling
bodies, aiding the wounded and seeing personnel wounded or killed, experiencing landmine
attacks, coming under mortar or artillery fire, or experiencing hostility from civilians. Two
questions aimed at assessing appraisals that may increase the risk of PTSD were included;
“thinking that I might be killed” (perceived threat to life) and “work in theatre matched my
trade and experiences” (perceived preparedness). We classified the trauma variables into
three groups of experience: (1) “high risk to self events” (e.g. coming under small arm fire);
(2) “trauma to others events” (e.g. aiding wounded, or handling bodies) and (3) “appraisal of
deployment experiences” (‘perceived preparedness’ and “perceived threat to life”).

Participants were also asked a series of questions about morale and the level of support and
sense of comradeship they experienced within their unit adapted from the US Deployment
Experiences Survey (2002) including statements such as “I felt a sense of comradeship (or
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closeness) between myself and other people in my unit” which were endorsed on a Likert
scale. Relevant items post deployment included whether the individual spent time in
barracks after returning from deployment before going home (known as decompression),
whether they received a homecoming brief, and a number of questions related to the end of
deployment including feeling proud of the contribution made on whilst deployed.

Finally, a series of questions were included about experiences in childhood. These have been
described in depth in another paper (Iversen et al. 2007) but consist of 16 questions with the
stem: “when I was growing up…”. Participants were given a choice of answering true or
false to each item. Care was taken to include both protective and adverse experiences in
childhood, with examples including: coming from a close family, playing truant from
school, or being hit by parents or caregivers regularly. For the purposes of this study we use
a composite score of adverse childhood events with higher scores indicating greater
adversity (items were reverse scored as appropriate).

Symptoms of PTSD were measured using the 17 item National Center for PTSD Checklist
(PCL-C)(Blanchard et al. 1996). We defined cases on the PCL as scoring positive if the total
score was 50 or more(Weathers et al. 1993). This cut-off was chosen because it is the
standard cut-off for this scale, and also because we have used a cut-off of 50 in our previous
large scale UK military studies, allowing direct comparison with data from previous
conflicts. For brevity’s sake, we refer in the remainder of this article to those who score
above this threshold as having PTSD, whilst acknowledging that a proportion of such cases
would not have met criteria for the diagnosis in a semi-structured clinical interview. We
used a slightly different definition of PCL ‘caseness’ compared to that used in the main
previous US study of Iraq veterans(Hoge et al. 2004) which required a score of greater than
50, that the participant scored moderate or above on one of the re-experiencing symptoms,
three avoidance symptoms, and two hyperarousal symptoms. We have analysed the main
findings of our cohort study using both our own UK definition of PCL ‘caseness’ and the
US version of PCL ‘caseness’ described above, and there were no significant differences in
our results between these two approaches(Hotopf et al. 2006).

Statistical analyses
Analyses were performed in STATA 9. The analysis presented compares individuals who
score above threshold of 50 on the PCL-C with individuals who score below the threshold
(controls). The relative distribution of independent variables (socio-demographic, trauma,
morale and childhood) between PCL-cases and controls are expressed as percentages and
odds ratios with 95% confidence intervals, derived from logistic regression analysis.
Multivariate models controlled for known confounders and other exposures. Model
adequacy was tested using a specification test (linktest command in STATA) and a goodness
of fit using the Hosmer-Lemeshow test. Where these indicated that the logistic model did
not provide an adequate description of the data, we performed further analyses, including
quadratic and cubic terms for continuous variables in the models. As there were a large
number of potential exposure variables, we simplified some by using principal components
analysis and deriving factor loadings.

Results
The final sample consisted of the 4762 individuals who responded to our survey, were
regulars, and served in any Iraq War deployment.

Socio-demographic characteristics and pre-enlistment vulnerability are described in Table 1.
This shows strong associations between PTSD and younger age, low rank, low educational
attainment, and not being in a relationship. There is also an association between PTSD and
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Service, with those in the Royal Navy and Army experiencing greater symptoms than those
in the Royal Air Force. The Royal Marine Commandos (elite Naval Service combat troops)
had a relatively low prevalence of PTSD. There was no gender difference in the distribution
of PTSD. There is a strong association between total adverse childhood experiences and
PTSD. In the multivariable model there remained relatively powerful effects of Service,
rank, educational status, and marital status.

Table 2 describes deployment experiences in Iraq, potentially traumatic events, and
appraisal of events. Deploying in a combat role was associated with PTSD, as were
deploying to a forward area in contact with the enemy. Potentially traumatic experiences
that involved threat to the self or others were related to PTSD, with odds ratios ranging from
1.6-3.1 and all but four being statistically significant. There was little discernable difference
in the strength of “risk to self” as opposed to “trauma to others” events. There was a dose-
response effect with ‘increased time in a forward area’ and increased ‘risk to self’ events
being associated with higher odds of PTSD. The multivariable analysis made little
difference to these associations. Perceived threat to life and ill-preparedness for the
experiences during deployment were strongly related to PTSD, with odds ratios of 5.1 and
3.8.

Table 3 describes the associations between variables relating to perceived social support and
morale during deployment, homecoming experiences and PTSD. For each morale variable,
there is a relatively strong association with PTSD, and the single factor generated from
principal components analysis showed a strong, dose response relationship with PTSD,
which was not greatly altered by controlling for demographic variables. There was an
association between non-receipt of a homecoming brief and PTSD, with those who did not
receive it having more PTSD symptoms. There was no association between PTSD and
spending time at a military base before being granted leave – so called “decompression”
Individuals who reported going home to their families directly after deployment were found
to have the same prevalence of PTSD as those who stayed on bases.

We derived an interaction term to determine whether any specific groups would be at
increased risk from being in a forward area for a prolonged period of time. Because of the
risk of type 1 error from testing multiple interactions we limited the analyses to three
interaction terms (rank, morale and childhood adversity by time in forward area). No
statistically significant interaction was detected for morale and childhood adversity, but a
statistically significant interaction was found between rank and duration of time in a forward
area – those from lower ranks having a greater risk of PTSD if in a forward area for a
prolonged time than commissioned officers (chi2= 11.9, 2df, p=0.003).

Table 4 shows a series of models involving pre-deployment, deployment, and post-
deployment variables. A single hierarchical regression analysis involving 3 models is
presented. Pre-deployment variables were entered in model 1, deployment variables in
model 2, and post-trauma variables (homecoming experiences) in model 3. Due to the
presence of a statistically significant interaction with rank and time spent in a forward area,
we present the results of this analysis excluding officers. The full model shows that the
following variables are independently associated with PTSD symptoms: spending longer in
a forward area; perceiving one’s work to be above one’s trade and experience; perceiving
that one might be killed; witnessing trauma to others; experiencing low morale on
deployment; and having more adverse experiences in childhood. It is noteworthy that the
effect of experiencing specific events which placed the individual at risk was no longer
associated in the full model. This variable was strongly correlated with time in a forward
area (p<0.001), however there was no effect for self-risk events even when time in a forward
area was omitted from the model (data not shown).
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Discussion
The principal findings are as follows. PTSD is more frequent in those of lower rank, who are
single or separated/divorced, have lower educational attainment and a history of childhood
adversity. An individual’s appraisals of their deployment experiences, both in terms of
perceived that to life (might have been killed) and in terms of not being prepared for the
work in theatre (work above trade and experience) showed particularly strong associations,
with odds ratios of 4.56 and 3.38 respectively. In terms of post-deployment experiences, low
morale, perceived disinterest by superiors, and non-receipt of a homecoming brief were all
associated with PTSD. When all variables were considered together in one model, childhood
adversity, time spent in forward area, low perceived preparedness for work in theatre,
perceived threat to life, number of traumas involving others, and low morale remained
significant predictors.

The demographic associations reported here are consistent with previous research in the
general population. Brewin et al. (2000) have previously shown that lower educational
attainment is associated with PTSD. In the military, a recent large epidemiological study in
the United States has indicated that a range of mental health problems including PTSD are
more common in female, younger, less educated, single, white, short-term service, lower
rank, Army personnel(Riddle et al. 2007). In keeping with our previous studies we found no
additional risk of PTSD in females in the Armed Forces (Rona et al. 2006) in contrast to the
US military studies (Adler et al. 2005; Riddle et al. 2007). This may be because females in
the US military are more likely to be engaged in front-line duties than their UK counterparts.

The association of childhood adversity with PTSD has been reported in both of the large
meta-analyses of PTSD (Brewin et al. 2000; Ozer et al. 2003), and is also described in both
the UK (Iversen et al. 2007) and the United States military population (Bremner et al. 1993;
Cabrera et al. 2007). This may be explained by psychosocial (Koenen et al. 2007), genetic
(Koenen et al. 2003) and neurobiological mechanisms (De Bellis et al. 1999). New traumatic
experiences may also reactivate earlier memories of childhood trauma. Previous work
suggests that early adversity may predispose an individual to PTSD by a ‘double-hit’; not
only are they more likely to get PTSD with any given traumatic exposure, but they are also
more likely to be exposed to trauma in a combat situation (King et al. 1996).

In common with published meta-analyses (Brewin et al. 2000; Ozer et al. 2003), in the full
model, peri-trauma variables emerge as more important than the individual pre-trauma
variables discussed above. Time spent in a forward area has an important association with
PTSD in our study; more important than having a combat role. It may be that being in a
forward area increases the risk of PTSD risk by biological (e.g., exhaustion, sleep
deprivation) and psychological (e.g. high states of vigilance) mechanisms. The effect of time
spent in a forward area is more marked for lower ranks than for officers. We have reported
previously that elite forces (paratroopers) have low rates of PTSD (Hacker Hughes et al.
2005). This is probably because both officers and members of elite forces are in general
more experienced combatants with higher level of group cohesion, fitness and general
motivation. There may also be a differential selection process – officers who are having
difficulty coping are taken away from the front line more promptly than other ranks. It is
important to note that as we use a self report of ‘time in forward area’ without further
qualifying our definition of what that meant. It may be that what we are measuring here is
appraisal of risk in a combat situation.

As in Ozer’s metaanalysis, perceived threat to life emerged as one of the most important
predictors of PTSD. When perceived threat to life and number of risk to self events were
considered together in the full model, only threat to life remained significant. This is line
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with earlier research suggesting that subjective appraisals of threat are more important for
the development and maintenance of PTSD than objective trauma severity (Dunmore et al.
1999; Ehlers & Clark, 2000; Halligan et al., 2003); and with findings from other studies of
war, torture, and natural disaster survivors (Basoglu et al. 1997; Basoglu et al. 2005;
Basoglu et al. 2007). A further important psychological dimension appears to be perceived
loss of control during the trauma and in its aftermath. Low perceived preparedness, as
indicated by the perception that work in the theatre was above one’s experience, was
associated with greater risk of PTSD. This may be because feeling unprepared in this way is
associated with a sense of loss of control or a perceived threat to one’s autonomy at the time
of trauma. Both responses are associated with higher rates of PTSD (Baum et al. 1993;
Ehlers et al. 2000). The importance of loss of control as a central concept in PTSD is also
supported by findings that post-trauma loss of control, and associated perceived continued
threat to safety, was the most significant predictor of PTSD in war survivors, including
combat veterans (Basoglu et al. 2002; Livanou et al. 2002; Basoglu et al. 2004; Basoglu et
al. 2005; Salcioglu et al. 2007).

In this study, those whose work in the theatre was above their experience had a greater risk
of PTSD. This may be because feeling unprepared in this way is associated with a sense of
loss of control or a perceived threat to one’s autonomy at the time of trauma. Both responses
are associated with higher rates of PTSD (Baum et al. 1993; Ehlers et al. 2000), and
perceived preparedness reduces the risk of PTSD in torture survivors (Basoglu et al. 1997).

The finding that social support, feeling well informed and part of a group and good
leadership were associated with PTSD has practical implications because they are
potentially modifiable factors within the occupational environment. Social support is likely
to help individuals cope with potentially traumatic experiences because positive and close-
knit social environments provide confirmation of social identity, instrumental aid, and
readily available sources of advice and feedback to group members (Cobb 1976; Cohen and
Willis 1985). Effective leadership within a unit increases role clarity, self-efficacy, and job
engagement and thus mitigates the effects of potential stressors (Britt et al. 2004). US work
on contextual factors in the Army has shown that ‘collective efficacy’ within a unit was
significantly related to reduced levels of psychological strain, job satisfaction, and
commitment (Jex et al. 2001).Some of our morale and social support variables may have
been tapping into other concepts. ‘A sense of comradeship’ might also reflect commitment
to a group and the value system shared by the group, and this may in turn increase of
psychological preparedness at times of trauma. Similarly, ‘feeling well informed about what
was going on’ may result in an enhanced sense of control during trauma, which reduces the
risk of PTSD. The knowledge that one could “go to most people with a personal problem”
may exert its impact through enhancing one’s sense of personal efficacy. This is consistent
with the additional evidence that this study provides regarding the role of preparedness and
sense of control in PTSD. However, it is important to note that the association of PTSD with
poorer perceived social support may also be because those who were unwell were more
likely to perceive their levels of support as less helpful than those who did not develop
problems. The cross-sectional nature of the data means that we are unable to discern the
direction of causation.

In terms of other occupational policies, decompression (time spent in base location before
discharge) appeared to make little difference to prevalence of PTSD. A period of
decompression after deployment is currently standard procedure both in the UK and US
military, despite little evidence for its efficacy in reducing post deployment distress or ill-
health. Our own qualitative work in UK personnel has shown that it is often perceived
negatively by returnees who typically described it as ‘a waste of time’(French and
Dandeker, October 2005) and describe frustration and boredom. Further work is needed to
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ascertain whether there are any useful aspects of decompression and whether the timing of
decompression makes any difference to its effectiveness.

A homecoming brief is a series of talks given to returnees which covers various aspects of
post-deployment functioning including health and readjustment to life with family and
friends. The talks typically last around 2 hours and are delivered either by the Chain of
Command or by Community Mental Health Nurses, Padres, or Consultant Psychiatrists or
Clinical Psychologists. They cover a broad range of topics including homecoming, how to
reintegrate with family, common symptoms of stress, and where to seek help. They are
compulsory but in exceptional circumstance an individual may be too unwell to attend. This
is not the same as debriefing which encourages specific and individual exploration/reliving
of any traumatic experiences. In this observational study, receipt of a homecoming brief is
associated with lower prevalence of PTSD, although this association disappears in the full
model. Ehlers and Clark have highlighted that catastrophic cognitions about common
symptoms after trauma predispose to PTSD (e.g. ‘I am going mad’, ‘My brain must be
damaged’). It may be that psycho-education at an early stage works by normalising
symptoms and experiences. It is important to note that the association of PTSD with lack of
a homecoming brief may also be because those who were unwell were less likely to attend
such an event. The cross-sectional nature of the data means that we are unable to discern the
direction of causation.

Strength and Limitations
This study is the first systematic examination of the risk factors associated with PTSD in UK
Armed Forces personnel. The sample is large, random and representative of all three
Services.

Our response rate of 60% is comparable to that achieved by other population based studies,
especially those of urban populations dominated by young men (Eaker et al. 1998).
Furthermore, we have already presented data suggesting that reduced response rates in
military cohorts are largely due to practical difficulties in finding people or participant
inertia (Iversen et al. 2006). A detailed analysis of non-response(Tate et al. 2007 (in press))
has demonstrated no difference between responders and non-responders in terms of medical
downgrading (whether an individual is fit for duty or not) in the two years following the
start of the Iraq War, and similarly a limited intensive follow up study showed that persistent
non-responders did not have different health outcomes when compared with
responders(Hotopf et al. 2006).

As these data are derived from cross-sectional analysis and a major limitation of this study is
that is not possible to comment on the direction of causation. Future longitudinal data from
the cohort will address this.

There is potential recall bias. We have previously shown that test-retest reliability of recall
of deployment related hazards is poor (Wessely et al. 2003) and that changes in recall are
non-random, being affected by changes in health status. However, some of the most
important variables identified here are inherently subjective ones – perceived morale,
perceived risk etc – rather than specific exposures/hazards. The criterion validity for the
PCL are 0.82 (sensitivity) and 0.83 (specificity)(Weathers et al.1993). Despite this there are
limitations to the validity of any questionnaire-based instrument for PTSD, and we intend to
validate the PCL in this population in a subsequent clinical study using the gold standard for
PTSD diagnosis, the Clinician Administered PTSD Scale (CAPS).
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Implications
Three factors reported here emerge as potential areas for intervention. The first is the
increased risk of PTSD for individuals who are deployed in a role above their perceived
trade and experience. More careful matching of personnel’s expertise to role in theatre, and
ensuring that all troops undergo sufficiently robust training prior to deployment, may help to
reduce rates of PTSD. Second, personal perceptions of threat to life during trauma appear to
be robustly related to PTSD in this and earlier studies (Ozer et al., 2003).This is in line with
the emphasis on threat to life in the DSM-IV definition of trauma. It remains to be tested
whether there are interventions that lessen the impact of life threat. In line with the work on
preparedness, one could argue that systematic preparation for such extreme situations may
lessen their psychological impact. Finally, this study suggests that good leadership, fostering
a sense of individual and group efficacy, and general social support within the unit may be
associated with a decreased risk of PTSD.
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Table 1
Pre-Deployment: Distribution of participants and PTSD cases by socio-demographic
variables and childhood adversity, number (%) and odds ratios (OR) (and 95%
confidence intervals (CI))

Number of
participants (%)

Number of PTSD
cases (%)

Unadjusted OR
(95% CI)

Adjusted# OR
(95% CI)

Age (yrs)

<25 1003 (21.5) 57 (5.7) 1 1

25-29 1105 (23.7) 48 (4.3) 0.75 (0.51-1.12) 1.03 (0.66-1.59)

30-34 1050 (22.5) 31 (3.0) 0.50 (0.32-0.79) 0.70 (0.41-1.20)

35-39 876 (18.8) 25 (2.9) 0.49 (0.30-0.79) 0.64 (0.35-1.16)

40+ 628 (13.5) 16 (2.6) 0.43 (0.25-0.76) 0.93 (0.46-1.85)

P-trend <0.0001 0.209

Sex

Male 4300 (92.2) 165 (3.8) 1 1

Female 362 (7.8) 12 (3.3) 0.85 (0.47-1.56) 0.99 (0.54-1.83)

Service

Royal Navy 476 (10.2) 19 (4.0) 0.85 (0.52-1.39) 0.90 (0.53-1.52)

Royal Marines 245 (5.3) 5 (2.0) 0.42 (0.17-1.05) 0.42 (0.17-1.05)~

Army 3009 (64.5) 140 (4.7) 1 1

Royal Air Force 932 (20.0) 13 (1.4) 0.29 (0.16-0.51) 0.33 (0.18-0.61)

Rank

Other ranks 923 (20.0) 48 (5.2) 5.14 (2.41-10.9) 1.91 (0.81-4.51)

Non-commissioned
officer

2942 (63.7) 118 (4.0) 3.91 (1.90-8.04) 2.39 (0.92-6.24)

Commissioned officer 757 (16.4) 8 (1.1) 1 1

Educational status*

None 347 (7.8) 29 (8.4) 2.04 (1.32-3.16) 2.07 (1.32-3.23)

GCSE or equivalent 2062 (46.4) 88 (4.3) 1 1

‘A’ level of equivalent 1362 (30.7) 45 (3.3) 0.77 (0.53-1.11) 0.99 (0.65-1.40)

Degree or above 669 (15.1) 7 (1.1) 0.24 (0.11-0.51) 0.48 (0.19-1.19)

P-trend <0.0001 0.002

Marital status

Married/cohabiting 3527 (75.9) 113 (3.2) 1 1

Single 876 (18.9) 48 (5.5) 1.75 (1.23-2.48) 1.36 (0.92-2.00)

Divorced, widowed or
separated

243 (5.2) 15 (6.2) 1.99 (1.14-3.46) 2.06 (1.16-3.65)

Childhood adversity
score

0/1 1055 (23.8) 23 (2.2) 1.00 1
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Number of
participants (%)

Number of PTSD
cases (%)

Unadjusted OR
(95% CI)

Adjusted# OR
(95% CI)

2/3 1436 (32.3) 27 (1.9) 0.86 (0.49-1.51) 0.81 (0.45-1.45)

4/5 876 (19.7) 39 (4.5) 2.09 (1.23-3.52) 1.53 (0.87-2.69)

6+ 1074 (24.2) 78 (7.3) 3.51 (2.19-5.63) 2.39 (1.41-4.00)

*
GCSEs are examinations usually taken at 16. A levels are usually taken at 18 and are required for entry to university

#
Model adjusts for all variables in table simultaneously except for childhood adversity.Childhood Adversity is adjusted for age (continuous), sex,

rank, educational status, Service,and marital status

~
P=0.063
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Table 2
During Deployment: Experiences during deployment and their association with PTSD,
number (%) of participants, number (%) of PTSD cases and odds ratios (OR) (and 95%
confidence intervals (CI))

Number of
participants (%)

Number of PTSD
cases (%)

Unadjusted OR
(95% CI)

Adjusted* OR
(95% CI)

Nature of duty

Combat 1306 (28.7) 75 (5.7) 1 1

Combat support 554 (12.2) 14 (2.5) 0.43 (0.24-0.76) 0.60 (0.33-1.09)

Combat service support 2693 (59.2) 84 (3.1) 0.53 (0.38-0.73) 0.71 (0.50-1.01)

Deployed with parent unit

No 1449 (32.1) 54 (3.7) 1 1

Yes 3060 (67.9) 117 (3.8) 1.03 (0.73-1.42) 0.74 (0.54-1.06)~

Time spent in a “forward area”

None 1858 (41.7) 24 (1.3) 1 1

Up to 1 week 577 (12.9) 25 (4.3) 3.46 (1.96-6.12) 2.71 (1.47-5.00)

1 week-1 month 865 (19.4) 41 (4.7) 3.80 (2.28-6.33) 3.35 (1.95-5.75)

>1 month 1158 (26.0) 79 (6.8) 5.59 (3.52-8.89) 4.52 (2.75-7.43)

“Risk to self” events

Discharged weapon in direct combat 775 (17.1) 62 (8.0) 2.96 (2.14-4.10) 2.57 (1.81-3.66)

Came under small arm fire 1600 (34.3) 107 (6.7) 3.11 (2.28-4.24) 2.65 (1.85-3.79)

Came under mortar, SCUD, artillery
fire

2371 (50.9) 108 (4.6) 1.56 (1.14-2.12) 1.39 (0.99-1.95)

Experienced landmine strike 207 (4.4) 12 (5.8) 1.61 (0.88-2.94) 1.25 (0.66-2.37)

Experienced hostility from civilians 2121 (45.5) 121 (5.7) 2.73 (1.97-3.79) 2.14 (1.49-3.09)

Number of “risk to self” events

0 1207 (26.7) 21 (1.7) 1.00 1

1 1258 (27.8) 34 (2.7) 1.57 (0.91-2.72) 1.63 (0.91-2.95)

2 940 (20.8) 33 (3.5) 2.05 (1.18-3.58) 1.90 (1.01-3.57)

≥3 1121 (24.8) 81 (7.2) 4.40 (2.70-7.16) 3.70 (2.06-6.64)

“Trauma involving others” events

Saw personnel killed or wounded (any) 2076 (44.5) 113 (5.4) 2.30 (1.68-3.16) 2.04 (1.45-2.88)

Saw UK/allied forces killed/wounded 1152 (24.7) 62 (5.4) 1.69 (1.23-2.32) 1.58 (1.13-2.20)

Saw enemy forces killed or wounded 1136 (28.7) 77 (5.8) 1.99 (1.46-2.70) 1.81 (1.30-2.53)

Saw civilians killed or wounded 1220 (26.2) 79 (6.5) 2.39 (1.75-3.24) 2.13 (1.53-2.95)

Handled bodies (any) 675 (14.5) 43 (6.4) 1.97 (1.38-2.81) 1.82 (1.26-2.64)

Handled UK/allied forces bodies 283 (6.1) 16 (6.6) 1.58 (0.93-2.68) 1.73 (1.01-2.96)
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Number of
participants (%)

Number of PTSD
cases (%)

Unadjusted OR
(95% CI)

Adjusted* OR
(95% CI)

Handled enemy forces bodies 413 (8.9) 30 (7.3) 2.20 (1.46-3.31) 1.96 (1.27-3.01)

Handled civilian bodies 428 (9.2) 32 (7.5) 2.29 (1.54-3.41) 2.05 (1.35-3.10)

Aided wounded (any) 785 (16.8) 58 (7.4) 2.54 (1.84-3.52) 2.49 (1.76-3.51)

Aided UK/allied forces wounded 559 (12.0) 45 (8.1) 2.65 (1.87-3.77) 2.82 (1.96-4.07)

Aided enemy forces wounded 304 (6.5) 21 (6.9) 2.01 (1.25-3.22) 2.14 (1.30-3.53)

Aided civilian wounded 577 (12.4) 40 (6.9) 2.16 (1.50-3.11) 2.14 (1.46-3.13)

Appraisals of deployment experiences

Thought might be killed 2583 (57.0) 149 (5.8) 5.11 (3.28-8.00) 4.56 (2.86-7.28)

Work in theatre matched trade and
experiences

Yes 3513 (84.0) 114 (3.3) 1 1

No, above 185 (4.4) 21 (11.4) 3.82 (2.34-6.23) 3.38 (2.02-5.67)

No, below 322 (7.7) 14 (4.4) 1.35 (0.77-2.39) 1.38 (0.77-2.45)

No, outside 161 (3.9) 10 (6.2) 1.97 (1.01-3.85) 1.83 (0.93-3.61)

*
Adjusted for age (continuous), sex, rank, educational status, Service, marital status
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Table 3
Post-Deployment: Social support or morale on deployment, homecoming experiences and
their association with PTSD, number (%) of participants, number (%) of PTSD cases and
odds ratios (OR) (and 95% confidence intervals (CI))

Number of
participants (%)

Number of PTSD
cases (%)

Unadjusted Odds
ratio (95% CI)

Adjusted* OR
(95% CI)

Social support and morale

I felt a sense of
comradeship with
unit

Agree/strong agree 3769 (82.8) 130 (3.5) 1 1

Neutral 533 (11.7) 24 (4.5) 1.32 (0.85-2.06) 1.22 (0.76-1.96)

Disagree/strongly
disagree

250 (5.5) 20 (8.0) 2.43 (1.49-3.97) 2.31 (1.37-3.90)

I could go to most
people with a
personal problem

Agree/strong agree 2238 (49.2) 60 (2.7) 1 1

Neutral 1057 (23.2) 33 (3.1) 1.17 (0.76-1.80) 1.27 (0.82-1.97)

Disagree/strongly
disagree

1256 (27.6) 81 (6.5) 2.50 (1.78-3.52) 2.54 (1.77-3.65)

My seniors were
interested in what I
did or thought

Agree/strong agree 2559 (56.3) 51 (2.0) 1 1

Neutral 935 (20.6) 41 (4.4) 2.25 (1.48-3.42) 2.04 (1.33-3.15)

Disagree/strongly
disagree

1054 (23.2) 82 (7.8) 4.15 (2.90-5.93) 3.47 (2.38-5.05)

I felt well informed
about what was
going on

Agree/strong agree 2532 (55.6) 62 (2.5) 1 1

Neutral 827 (18.2) 34 (4.1) 1.71 (1.11-2.61) 1.50 (0.96-2.35)

Disagree/strongly
disagree

1195 (26.2) 78 (6.5) 2.78 (1.98-3.91) 2.39 (1.67-3.41)

Tertiles of “morale”
factor

Highest 1633 (36.0) 32 (2.0) 1.00 1

Middle 1409 (31.1) 38 (2.7) 1.39 (0.86-2.23) 1.41 (0.87-2.29)

Lowest 1496 (33.0) 104 (7.0) 3.74 (2.50-5.59) 3.23 (2.13-4.90)

Homecoming

Time spent on base
location before
deployment leave
straight on leave

1 week or less 1685 (37.8) 51 (3.0) 1 1
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Number of
participants (%)

Number of PTSD
cases (%)

Unadjusted Odds
ratio (95% CI)

Adjusted* OR
(95% CI)

1-2 weeks 1261 (28.3) 52 (4.1) 1.38 (0.93-2.04) 1.00 (0.64-1.55)

2+ weeks 982 (22.0) 45 (4.6) 1.54 (1.02-2.32) 0.98 (0.61-1.56)

529 (11.9) 16 (3.0) 1.00 (0.56-1.77) 0.65 (0.35-1.22)

Non-receipt of
homecoming brief

1678 (45.5) 77 (4.6) 1.29 (0.93-1.80) 1.84 (1.30-2.62)

*
Adjusted for age (continuous), sex, rank, educational status, Service, marital status
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Table 4
Full model~: Sequential Multiple Regression including pre-deployment variables (Model
1), deployment variables (Model 2) and post-deployment variables (Model 3), odds ratios
(OR) (and 95% confidence intervals (CI))

Model 1: pre-
deployment factors

Model 2: Model 1
plus deployment
factors

Model 3: Model 2
plus post-
deployment factors

Childhood adversity

0/1 1 1 1

2/3 0.95 (0.55-1.61) 0.91 (0.52-1.62) 0.87 (0.48-1.56)

4/5 1.84 (1.14-2.94) 1.37 (0.80-2.33) 1.26 (0.73-2.18)

6+ 3.22 (2.01-5.15)* 2.35 (1.39-3.98) 2.34 (1.38-4.00)

Time spent in a
“forward area”

None 1 1

Up to 1 week 2.16 (1.05-4.44) 2.05 (0.99-4.25)

1 week-1 month 2.45 (1.25-4.80) 2.05 (1.03-4.08)

>1 month 3.33 (1.75-6.36) 3.10 (1.60-5.97)

Work in theatre
matched trade and
experience

Yes 1 1

No, above 2.65 (1.50-4.70) 2.72 (1.51-4.90)

No, below 1.31 (0.70-2.47) 1.18 (0.59-2.32)

No, outside 1.06 (0.47-2.39) 0.89 (0.37-2.11)

Thought might be
killed

No 1 1

Yes 2.81 (1.66-4.78) 3.01 (1.73-5.24)

Number of “risk to
self” events

0 1 1

1 1.11 (0.55-2.26) 0.98 (0.48-2.02)

2 0.76 (0.35-1.67) 0.68 (0.30-1.51)

≥3 1.00 (0.45-2.22) 0.95 (0.42-2.12)

Number of “trauma
involving others”
events

0 1 1

1 1.67 (0.94-2.96) 1.76 (0.97—3.19)

2 1.69 (0.91-3.12) 1.79 (0.94-3.40)

≥3 2.18 (1.25-3.82) 2.35 (1.32-4.20)

Tertiles of “morale”
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Model 1: pre-
deployment factors

Model 2: Model 1
plus deployment
factors

Model 3: Model 2
plus post-
deployment factors

Highest 1 1

Middle 1.54 (0.89-2.66) 1.52 (0.87-2.63)

Lowest 3.19 (1.95-5.21) 3.15 (1.92-5.18)

Deployed with parent
unit

No 1 1

Yes 0.88 (0.59-1.32) 0.96 (0.63-1.45)

Nature of duty

Combat 1 1

Combat support 1.07 (0.54-2.10) 1.0 (0.50-2.00)

Combat service
support

1.01 (0.64-1.59) 0.93 (0.58-1.47)

Non-receipt of
Homecoming brief

0.93 (0.86-1.02)

Time spent on base
location before
deployment leave

0.83 (0.68-1.02)

Model 1 is adjusted for age, sex, rank, service arm, education, and marital status.

Model 2 is adjusted for model 1 plus all variables in model 2

Model 3 is adjusted for model 1, model 2, and all variables in model 3.

~
Officers were excluded due the presence of statistically significant interaction

*
NB these estimates are different from those presented in table 1 because officers were excluded from the analysis.
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