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Post-deployment screening for mental disorders and 
tailored advice about help-seeking in the UK military: 
a cluster randomised controlled trial
Roberto J Rona*, Howard Burdett*, Mizanur Khondoker, Melanie Chesnokov, Kevin Green, David Pernet, Norman Jones, Neil Greenberg, 
Simon Wessely, Nicola T Fear

Summary
Background The effectiveness of post-deployment screening for mental disorders has not been assessed in a randomised 
controlled trial. We aimed to assess whether post-deployment screening for post-traumatic stress disorder (PTSD), 
depression, anxiety, or alcohol misuse was effective. We defined screening as the presumptive identification of a 
previously unrecognised disorder using tests to distinguish those who probably had the disorder from those who 
probably did not so that those people with a probable disorder could be referred appropriately, and assessed effectiveness 
and consequences for help-seeking by the odds ratio at follow-up between those receiving tailored help-seeking advice 
and those who received general mental health advice. 

Methods We did a cluster randomised controlled trial among Royal Marines and Army personnel in the UK military 
after deployment to Afghanistan. Platoons were randomly assigned (1:1 initially, then 2:1) by stratified block 
randomisation with randomly varying block sizes of two and four to the screening group, which received tailored help-
seeking advice, or the control group, which received general mental health advice. Initial assessment took place 
6–12 weeks after deployment; follow-up assessments were done 10–24 months later. Follow-up measures were the 
PTSD Checklist–Civilian Version, Patient Health Questionnaire-9, Generalised Anxiety Disorder-7 scale, Alcohol Use 
Disorder Identification Test (AUDIT), and self-reported help-seeking from clinical and welfare providers comparing 
those receiving tailored advice and those receiving only general advice. All participants and all investigators other than 
the person who analysed the data were masked to allocation. The primary outcomes were PTSD, depression or 
generalised anxiety disorder, and alcohol misuse at follow-up. A key secondary outcome was assessment of whether 
post-deployment screening followed by tailored advice would modify help-seeking behaviour. Comparisons were 
made between screening and control groups, with primary analyses by intention to treat. This trial is registered with 
the ISRCTN Registry, number ISRCTN19965528.

Findings Between Oct 24, 2011, and Oct 31, 2014, 434 platoons comprising 10 190 personnel were included: 
274 (6350 personnel) in the screening group and 160 (3840 personnel) in the control group. 5577 (88%) of 6350 personnel 
received screening and 3996 (63%) completed follow-up, whereas 3149 (82%) of 3840 received the control questionnaire 
and 2369 (62%) completed follow-up. 1958 (35%) of 5577 personnel in the screening group declined to see the tailored 
advice, but those with PTSD (83%) or anxiety or depression (84%) were more likely than non-cases (64%) to view the 
advice (both p<0·0001). At follow-up, there were no significant differences in prevalence between groups for PTSD 
(adjusted odds ratio 0·92, 95% CI 0·75–1·14), depression or anxiety (0·91, 0·71–1·16), alcohol misuse (0·88, 
0·73–1·06), or seeking support for mental disorders (0·92, 0·78–1·08).

Interpretation Post-deployment screening for mental disorders based on tailored advice was not effective at reducing 
prevalence of mental health disorders nor did it increase help-seeking. Countries that have implemented post-
deployment screening programmes for mental disorders should consider monitoring the outcomes of their 
programmes.

Funding The US Congressionally Directed Medical Research Programs.

Introduction
The UK deployed more than 220 550 personnel to the 
Afghanistan and Iraq conflicts between 2001 and 
March 31, 2014,1 about 37% of whom were deployed more 
than once.2 632 (0·3%) personnel died and 838 (0·4%) 
were seriously injured during those conflicts,3,4 similar 
percentages, but not absolute numbers, to those of US 
forces. The intensity of operations and high proportion of 
the total UK Armed Forces that participated in these 

conflicts created an expectation that the conflict would 
have a substantial effect on the mental health of UK 
service personnel.5 Although a higher prevalence of 
mental health problems was noted in personnel in direct 
combat roles deployed to Iraq and Afghanistan, an 
estimated 4% of regular UK personnel had post-traumatic 
stress disorder (PTSD), 20% had psychological distress, 
and 16% had alcohol misuse,6 which are similar pre
valences to those among personnel who did not deploy to 
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Iraq or Afghanistan.6,7 Even though prevalence of PTSD 
was not as high as some anticipated,8 the absolute 
numbers are substantial. Mental health screening might 
be one way to address this mental health burden. Several 
countries have implemented a mental health screening 
programme on return from deployment. Screening uses 
simple tests that are not intended to be diagnostic to 
distinguish between people who might and those who 
might not have a disorder to try to provide early diagnosis 
and appropriate treatment for those who might have the 
disorder and mitigate longer-term health consequences. 
The US Armed Forces has implemented a post-
deployment screening programme for mental disorders, 
with repeated assessments in the 30 months after the end 
of deployment.9 Canada, Australia, and the Netherlands 
also have post-deployment screening procedures for 
mental disorders.10,11 The drive to implement mental 
health screening arises from findings that at least half of 
military personnel with a probable mental disorder do 
not seek help,8,12 many seek help too late,13 chronicity is 
associated with slower recovery,9 screening might help to 
overcome stigma associated with mental disorder,14 and 
government-supported screening programmes show a 

commitment to providing preventive services to military 
personnel returning from deployment.15 However, so far, 
no randomised controlled trial has assessed the 
effectiveness of screening or its effect on help-seeking 
behaviour. Because the UK has not mandated a post-
deployment screening programme for mental disorders, 
we had the opportunity to do a randomised controlled 
trial of screening, which would not have been possible in 
countries where screening was already national policy, in 
part because of the potential ethical and public opinion 
effect of discontinuing an established programme. So far, 
only observational studies have measured the effect of 
post-deployment screening; such studies showed that 
only a subset of those screening positive for mental 
disorders sought and received an adequate number of 
therapy or treatment sessions.16 Studies without a 
randomisation and control element cannot answer the 
key questions regarding the effectiveness of such a 
programme or its effect on help-seeking.

We aimed to assess whether offering tailored help-
seeking advice after assessment for possible PTSD, 
depression or anxiety, and alcohol misuse was effective at 
reducing prevalence of these disorders. The secondary 

Research in context

Evidence before this study
On completion of the study on Jan 18, 2016, we searched 
MEDLINE, Embase, and PsycINFO for studies on 
post-deployment screening for the terms (“mental disorders” 
OR “psychological illness” OR “mental health” OR 
“posttraumatic stress disorder” OR “PTSD” OR “depression” OR 
“anxiety” OR ”alcohol misuse” OR “alcoholism”) AND 
“post-deployment” AND “screening” AND (“RCT” OR 
“randomised controlled trial”) AND ”effectiveness”, which 
yielded 11 publications, five of which were duplicates, and none 
of which were relevant to the aim of this study. We changed the 
term “post-deployment” to “military”, “armed forces”, “army”, 
“navy”, or “air force” to make our search less restrictive. The 
amended search provided 68 publications, 16 of which were 
duplicates, and none of which were considered relevant to our 
study. We did a similar search, including one of the terms “help-
seeking”, “treatment seeking”, “health service provision”, or 
“service use” for the effects on help-seeking on June 20, 2016. 
We identified two additional papers from these search criteria, 
neither of which were relevant to this study. Post-deployment 
screening for mental disorders was not a consideration in the 
military until after the Gulf War in 1991. Post-deployment 
screening for mental disorders was made mandatory by US 
Congress in 1998, and since 2003 screening has been 
implemented among US forces and developed and modified 
during the Iraq and Afghanistan conflicts.

Added value of this study
This is, to our knowledge, the only randomised controlled trial 
of post-deployment screening for mental disorders. The USA, 

Canada, Australia, and the Netherlands have implemented 
post-deployment screening already and are unable to 
undertake a randomised controlled trial without stopping 
their current programmes. The disorders explored in our study 
are those usually assessed in screening programmes for 
mental disorders. The results of our study should help to 
develop or modify models of post-deployment screening 
programmes implemented in countries where screening is 
mandatory. Armed Forces that are considering the 
introduction of post-deployment screening could benefit 
from the findings of our study.

Implications of all the available evidence
Findings from our study suggest that post-deployment 
screening based on tailored advice is not effective in reducing 
the prevalence of mental disorders, nor does it promote help-
seeking behaviour. This finding is not surprising since in most 
studies around half of military personnel with a mental 
disorder do not seek health care, many of those who seek 
health care do not go beyond the initial assessment, and a 
large percentage of those who start treatment do not finish 
it. We found that as many as a third of personnel who were 
given the opportunity to receive tailored advice chose not to 
view it. Screening programmes and procedures vary between 
countries. Each country will need to assess whether 
differences between their programmes and our study could 
make a difference to the results presented here. Countries 
that have implemented post-deployment screening should 
have a monitoring system in place to assess the psychological 
and financial effects of their programmes.
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aim was to assess whether post-deployment screening 
followed by tailored advice to seek help from welfare or 
medical sources for those with mental health symptoms 
would modify help-seeking behaviour or medication use, 
or both. We also assessed whether screening for 
PTSD, and other mental health problems, reduces the 
prevalence of post-concussion symptoms after mild 
traumatic brain injury (mTBI), and whether there was a 
difference in subjective functional impairment between 
the screening and control participants.

Methods
Trial design and participants
We designed the Post Operational Screening Trial (POST) 
cluster randomised controlled trial to investigate post-
deployment screening and help-seeking advice for mental 
disorders in Royal Marines and Army personnel in the 
UK military. The trial protocol and modifications are 
provided in the appendix (pp 7−42). After 7 months of 
preparation and piloting, the initial assessment of 
personnel occurred between Oct 24, 2011, and Feb 15, 2013. 
Follow-up took place between Nov 10, 2012, and 
Oct 31, 2014. Only platoon members who had recently 
returned from deployment in Afghanistan at the time of 
assessment were included. Platoon members who did not 
deploy, those who deployed but moved to another location 
before randomisation, reserve personnel (ie, mobilised 
specifically for an operation), and platoons that were 
formed specifically for deployment and had dispersed 
upon return home were excluded.

Participants received written and oral explanations 
about the study on the day of baseline assessment and 
provided consent to view the tailored advice. Participants 
were free to withdraw consent at any time during the 
study. Written consent to follow-up was requested from 
all participants and given by those followed up.

Randomisation and masking
The cluster unit of randomisation was the platoon, 
usually comprising 15–35 service personnel. Platoons 
were randomly assigned (1:1 for the first deployment and 
2:1 for the second and third deployments, see later) to the 
screening group, which was offered tailored help-seeking 
advice after an offline computerised self-administered 
assessment for mental disorders, based on the test 
results for PTSD, depression or anxiety, and alcohol 
misuse, or the control group, which completed the same 
self-administered questionnaire as the screening group, 
but received only general mental health advice. 
Randomisation was done on the day of baseline 
assessment by the Mental Health and Neurosciences 
Clinical Trial Unit at King’s College London (London, 
UK) based on the list of platoons to be assessed, first 
selecting the military companies (about 120 personnel) 
eligible for the study and the platoons (subgroups of 
companies) stratified by headquarters (largely command 
and support roles) and fighting components (largely 

combat and combat support roles). The rationale for 
such stratification was that there were more 
commissioned officers and senior non-commissioned 
officers in headquarter elements. Randomisation was 
done using stratified block randomisation with randomly 
varying block sizes of two and four. The Mental Health 
and Neurosciences Clinical Trial Unit had no knowledge 
of the platoons other than the numeric identification 
provided by the fieldworkers preparing the visits to the 
bases at the time of randomisation. 45 laptops were 
preloaded with screening (tailored advice) and control 
(general advice) questionnaires. Fieldworkers knew 
whether the platoon in the room would be allocated to 
the screening or control groups, because they had to set 
up the appropriate offline version of the questionnaire 
for each group. The person analysing the data (HB), but 
not the statistician (MK) or principal investigators (RJR, 
NTF, NG, and SW), was unmasked to the allocation of 
platoons at the time of analysis. All participants were 
masked to allocation, at least until after baseline, at 
which time there is a chance that platoons might 
compare notes and establish which group they were in. 
All investigators except HB were masked to allocation.

Procedures
We used Zelen’s design,17 which required that each 
individual in the screening group should give consent to 
see the tailored advice related to their mental health 
status, but not those receiving general advice in the 
control group. The study was designed in this way and 
presented to the ethics committee as a safe ethical 
procedure. Zelen’s design allowed for participant un
willingness to receive personal advice or management 
without introducing bias or attrition, which would arise 
by requesting consent before assessment in the screening 
group, especially since a cluster design was used. It also 
allowed us to do a sensitivity analysis on the possible 
effect of unwillingness to receive tailored advice. The 
advice, specific or general, appeared at the end of the 
mental health screening procedure, and a letter re
iterating the advice was posted to everyone assessed 
at baseline in an envelope marked “Private and 
Confidential” within 2 weeks of the initial assessment 
(appendix p 2). Participants who chose not to see their 
tailored advice at the time of the assessment were invited 
to contact the study investigators if they changed their 
minds and wanted to see the advice.

The baseline assessment was done between 6 weeks 
and 12 weeks after deployment, to avoid interfering with 
immediate leave after deployment and to minimise 
dispersion of personnel from the deploying platoons. 
Reassessment was done between 10 months and 
24 months after the initial assessment. We used three 
modes of administration of identical questionnaires in 
the follow-up assessment: an offline questionnaire on a 
laptop (as used in the baseline assessment) for personnel 
who were still in their original platoons and in their base 

See Online for appendix
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on the day of the follow-up visit; an online version 
uploaded to a secure server for those who were not 
present to receive an offline questionnaire, but were 
accessible via email; and a hard copy questionnaire for 
those who did not have access to the electronic versions 
or were unwilling to use them. This multi-method 
approach was necessary to capture data from participants 
who had changed platoons, were unavailable on the day 
of the follow-up visit to the base, or had left the Armed 
Forces between baseline and follow-up assessments. 
Members of the selected platoon were invited to 
participate regardless of the length of deployment, 
including those who returned early because of injury or 
illness. All personnel previously randomised were 
included in the follow-up stage regardless of whether or 
not they had participated in the initial assessment and 
including those who had left the UK Armed Forces for 
any reason since screening.

The baseline offline assessment was a short two-stage 
questionnaire that included measures of PTSD, 
depression or generalised anxiety disorder (GAD), and 
alcohol misuse. We previously reported that the two-stage 
questionnaire reduced resource burden without 
substantial loss of sensitivity for PTSD.18 We also included 
a question from the 36-item Short Form (SF-36) to assess 
functional impairment19 and a modified version of 
the Brief Traumatic Brain Injury Screening schedule 
exploring possible symptoms associated with injury 
(loss of consciousness, being dazed or confused, not 
remembering the injury, and symptoms of concussion 
[eg, headache and dizziness]).20 We also recorded sex, 
age, rank, and service arm.

The four-item primary care PTSD test (score 0–4)21 was 
used in the first stage and if a respondent had a score of two 
or more, they were directed to complete the PTSD 
Checklist–Civilian Version (PCL-C; score 17–85).22 For 
assessment of depression, the first two items (mood and 
anhedonia) in the Patient Health Questionnaire-9 (PHQ-9) 
were used in the first stage; selection of a symptom 
frequency of “more than half the days” or “nearly every day” 
for at least one item triggered the use of the full PHQ-9 
(score 0–9).23 The first two items of the Generalised Anxiety 
Disorder 7-item (GAD-7) scale were used for the first stage; 
if the participant scored three or more out of a total score of 
six, the full GAD-7 scale was used (score 0–21).24 Alcohol 
use was assessed using the first two items of the Alcohol 
Use Disorder Identification Test (AUDIT), modified to 
allow for higher alcohol consumption than that usually 
included in the scale as extra categories.25 Any person 
scoring eight or more, based on a frequency category from 
zero to four or more times a week and an eight-category 
scale of increasing consumption, was directed to complete 
the full AUDIT questionnaire (score 0–40).

After baseline assessment, the tailored advice consisted 
of one of three recommendations: first, to visit a unit 
welfare officer (ie, padre, welfare staff, or commander 
responsible for personnel welfare); second, to visit a 
medical officer; or third, that no professional support was 
needed. An example of a tailored advice letter is shown in 
the appendix (p 2). The general advice stated that there 
were many ways to get help if needed, from sources such 
as colleagues, leaders, padres, welfare staff, or medical 
centres (appendix p 2). Figure 1 provides the decision 
pathways to seek either primary care, welfare services, or 
if no support was recommended. If a participant was a 
case for more than one outcome, the tailored advice was 
related to the most severe outcome. We used a threshold 
score of 40 to identify PTSD using the PCL-C to minimise 
the occurrence of false-negative results, consistent with 
our definition of screening for presumptive diagnosis 
only and with the distribution of most disorders that tend 
to be more common at lower levels of severity than at 
high levels of severity. Use of this threshold should not 
affect the results of this trial, because the comparisons 
between groups were done using the same threshold. We 
recommended that those with a score of 40–49 visit a 
welfare officer instead of a medical officer. A welfare 
officer would be able to advise and help service personnel 
decide whether they should see a doctor and a mental 
health specialist. Our expectation was that a consultation 
with a unit welfare officer might be helpful for personnel 
experiencing fewer symptoms since unit welfare officers 
are able to offer general support, and to arrange an 
appointment with a medical officer if necessary. They 
would also be able to raise any concerns within the 
confidential unit welfare committee, where personnel 
causing concern are regularly discussed.

The follow-up assessment included full versions of the 
PCL-C, PHQ-9, GAD-7 scale, and AUDIT. The thresholds 

Figure 1: Decision pathway in the screening group
AUDIT=Alcohol Use Disorder Identification Test. GAD-7=Generalised Anxiety 
Disorder-7. PCL-C=Post-Traumatic Stress Disorder Checklist–Civilian Version. 
PHQ-9=Patient Health Questionnaire-9. *Respondents only directed to full 
instruments for which they fulfilled the threshold on the short instrument. 
†Range 0–16. ‡Range 0–12.

Short instrument thresholds exceeded?

Score reaches any threshold for full 
instrument:
 PCL-C: ≥50
 PHQ-9: ≥6
 GAD-7 scale: ≥15
 AUDIT: ≥5 on alcohol dependence† or 
 ≥10 on alcohol harm‡

Score reaches any threshold for full 
instrument:
 PCL-C: 40–49
 PHQ-9: 3–5
 GAD-7 scale: 10–14
 AUDIT: ≥20

No support recommended

Recommended 
to consult 
primary care

No

No

No

Yes*

Yes

Recommended 
to consult 
non-medical care

Yes
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for being classified as a possible case were the same as 
those used in the baseline assessment. The item from 
the SF-36 assessing the effect of physical or emotional 
problems on work or social functioning was used as a 
binary outcome, which compared functional impairment 
occurring “all the time” or “most of the time” with lower 
frequency endorsements.19 Nine possible post-
concussion symptoms were assessed: headache, 
dizziness, feeling tired or having low energy, trouble 
sleeping, irritability or outbursts of anger, double or 
blurred vision, forgetfulness, loss of concentration, and 
ringing in the ears.26 The follow-up assessment also 
included questions about the use of medical and welfare 
services in the previous 12 months, including receipt of 
prescriptions for antidepressants and hypnotics. The 
medical service providers category consisted of medical 
officers, general practitioners, mental health nurses, 
psychologists, psychiatrists, other health services 
professionals (eg, nurses and physiotherapists), accident 
and emergency departments, and military social workers 
who work directly with military mental health 
professionals. The welfare service category consisted of 
unit welfare officers or teams, military chaplains, trauma 
risk management personnel, online help sources, service 
charities (eg, Royal British Legion; Soldiers, Sailors, 
Airmen and Families Association; and Combat Stress) 
and civilian social workers; the latter were included as 
welfare providers, rather than medical support, because 
they do not usually work directly with mental health 
services in the same way as military social workers who 
have a dedicated mental health role. A subcategory of 
mental health services was formed including 
psychiatrists, psychologists, mental health nurses, and 
military social workers. Questions on pharmaceutical 
use asked for drug name and duration of taking 
antidepressants or sleeping tablets, or both, in the past 
12 months. Additionally, free text fields were provided for 
describing any other medications taken in the past 
12 months; textual responses were re-categorised into 
the existing medication categories.

Outcomes
The primary outcome measures were PTSD, depression 
or GAD, and alcohol misuse in the screening compared 
with the control group. Secondary outcomes were 
assessment of whether post-deployment screening 
followed by tailored advice would modify help-seeking 
behaviour or medication use, and functional impairment 
and symptoms associated with head injury at follow-up 
between the screening and control groups.

Statistical analysis
At the protocol development stage, a sample size of 
6000 personnel recruited over two operational phases 
was needed to detect a decrease of 20% in the prevalence 
of PTSD or depression or GAD with 80% power at a 5% 
level applying an inflation factor because of clustering 

assuming an intra-class correlation of 1%. However, 
during the first phase of data collection, about 50% of 
respondents chose not to see the tailored advice. The 
protocol was therefore modified on April 30, 2012, to 
include a third operational deployment and the 
randomisation ratio between intervention and control 
groups was increased from 1:1 to 2:1 for the second and 
third deployments. Thus, the total sample was increased 
to a minimum of 9000 service personnel estimated from 
platoon size. The modifications ensured that the sample 
size requirements were more than satisfied even at the 
lowest threshold of acceptability for the number agreeing 
to see the tailored advice. The main analysis (as opposed 
to the sensitivity analysis) was done by intention to 
screen, irrespective of whether or not the participant 
chose to see the tailored advice after the assessment. 

Statistical analyses were done using STATA version 11.2. 
The primary and secondary outcomes were assessed as 
binary variables rather than continuous variables. The 
analyses of effectiveness of screening and help-seeking 
behaviour were done taking into account clustering by 
platoons and controlling for service type (Royal Marines or 
Army) as a fixed covariate. The adjustment was needed to 
account for the change from 1:1 distribution of participants 
between the intervention and control groups in the first 
deployment to a distribution of 2:1 in subsequent 
deployments, because most of the personnel on the first 
tour were Royal Marines. Potential risk of bias in the 
estimated screening effect as a result of missing data 
(eg, data missing because of incomplete questionnaires, 
missing outcome data at baseline, and missing data 
because of non-response at follow-up) was handled under 
missing at random assumption by making additional 
adjustments for rank, age, and date of deployment, which 
were associated with probability of missingness (ie, the 
mechanism or manner by which data are missing from a 
sample of a population) or non-response; these adjustments 
also removed the apparent difference in response time 
between groups, which was primarily a consequence of the 
change in sampling strategy between first and subsequent 
deployments. We did intention-to-treat analyses of available 
data irrespective of whether or not the participant chose to 
see the tailored advice after the assessment, using random-
effects logistic regression models implemented via the 
STATA command “xtmelogit”, with platoon as the 
clustering variable in unadjusted analyses with further 
adjustment done as described earlier. We did analyses 
adjusting for covariates only and then did additional 
adjustment for any mental health disorder at baseline. We 
did linear mixed-model analyses without any imputation of 
missing data, which is appropriate under the missing at 
random assumption of missing outcome data, provided 
covariates associated with missing data are accounted for 
and the analysis is done via mixed models using the 
maximum likelihood method.27 We compared personnel in 
the two groups who reported at least three post-concussion 
symptoms at follow-up. We also compared any medical 
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or welfare attendance and any use of the defined 
pharmaceutical categories with no medical or welfare 
attendance and no use of the defined pharmaceutical 
categories. When analysing the effect of viewing or not 
viewing the tailored advice, analyses were done separately 
for those who would have been advised to seek help 
(whether medical or welfare) in view of their baseline 
scores on the various measures; we expected those who 
were advised that no help was necessary to differ from 
those advised to seek help. These analyses were done for 
those advised to seek help for mental health reasons other 
than alcohol misuse alone, and were then repeated 
including alcohol, because those with alcohol misuse are 
less likely to seek help than those with other mental health 
disorders.12 The effect of the screening programme on total 
number of mental health-related visits was analysed using 
mixed-effects Poisson regression, with random effects at 
both cluster and observation level to compensate for 
overdispersion because of excess zeros in the outcome 
because most personnel have no visits.28 We also did 
sensitivity analyses creating five imputation sets using 
multiple imputation by chain equations, first for imputation 
of missing covariates only, second for imputation of both 
covariates and baseline and follow-up outcomes for those 
responding at follow-up, and third for imputation of the 

members in the study, irrespective of response at any stage. 
The reported analyses were decided a priori before seeing 
any results.

This trial is registered with the ISRCTN Registry, 
number ISRCTN19965528.

Role of the funding source
The funder required that we submitted quarterly and 
annual reports informing them about the progress of the 
project for its duration. They also required that we 
submitted an annual letter signed by the ethics committees 
that assured the funder that the study continued to fulfil 
ethical requirements. The funder of the study had no role 
in study design, data collection, data analysis, data 
interpretation, or writing of the report, and did not 
comment on the paper. The funder sent our protocol to 
reviewers when considering our project for funding and 
we modified the protocol according to recommendations 
from the reviewers, which were on points of detail. RJR, 
HB, DP, and NTF had full access to all the data in the 
study and RJR, HB, NTF, NG, and SW had final 
responsibility for the decision to submit for publication.

Results
434 platoons comprising 10 190 personnel were entered 
into the study: 274 (63%) in the screening group and 
160 (37%) in the control group (figure 2). 5577 (88%) of 
6350 personnel responded in the screening group 
compared with 3149 (82%) of 3840 in the control group. 
24 questionnaires (18 in the screening group and six in 
the control group) were incomplete for PCL-C, 35 (25 and 
ten) for PHQ-9, 34 (26 and eight) for GAD-7 scale, and 
33 (24 and nine) for AUDIT. 

Baseline participation was higher for tours 2 and 3 
than for tour 1, but participation was lower for those 
platoons in headquarters compared with those not in 
headquarters, the Royal Marines compared with the 
Army, and for commissioned officers compared with 
other ranks (table 1). 926 (97%) of 958 Royal Marines 
were part of tour 1. 3996 (63%) of the total initial sample 
of 6350 personnel responded at follow-up in the screening 
group, including 3708 (66%) of the 5577 who completed 
the initial assessment; in the control group, these 
numbers were 2369 (62%) of 3840 and 2128 (68%) of 
3149, respectively (figure 2). A higher proportion of 
commissioned officers than non-commissioned officers 
and non-commissioned officers than other ranks 
responded at follow-up (table 1).

Baseline mental health outcomes were not associated 
with likelihood of response at follow-up (table 1). Age of 
participants was positively associated with completion of 
the follow-up questionnaire (table 1). Overall, those in the 
screening group responded quicker (mean 15·0 months 
[SD 3·3]) than those in the control group (15·4 months 
[3·6]); however, we changed the ratio of intervention to 
control after the first tour, but there were no differences 
in data collection within deployments. 194 (3%) of 

Figure 2: Trial profile

434 platoons sampled into trial

6350 personnel from 274 platoons 
 allocated to intervention group

773 excluded
 3 deceased
 770 did not receive questionnaire

3840 personnel from 160 platoons 
 allocated to control group

691 excluded
 3 deceased
 688 did not receive questionnaire

5577 personnel received intervention 
 questionnaire

1869 excluded
 3 died
 158 had no contact details
 398 declined
 1310 did not respond

3149 personnel received control 
 questionnaire

1021 excluded
 1 died
 106 had no contact details
 197 declined
 717 did not respond

3996 responses at follow-up 2369 responses at follow-up

288 non-responders at baseline 
 provided responses at follow-up

241 non-responders at baseline 
 provided responses at follow-up

3996 included in intention-to-treat 
 analysis

2369 included in intention-to-treat 
 analysis



Articles

www.thelancet.com   Published online February 16, 2017   http://dx.doi.org/10.1016/S0140-6736(16)32398-4	 7

6365 participants completed the follow-up assessment 
more than 2 years after the initial assessment. Time 
variation in the completion of the assessment between 
the two groups was significant because of a change in 
randomisation ratio, but was adjusted for in the analysis.

Most participants had scores below any meaningful 
threshold of possible mental disorder, classifying them 
as non-cases, and as such most received advice suggesting 
that no welfare or medical help was needed (table 2). 
1450 (61%) of 2369 personnel in the control group and 

Control group (n=3840) Screening group (n=6350) Odds ratio (95% CI) 
of response at 
follow-up*

p value

Responders at 
baseline

Responders at 
follow-up

Responders at 
baseline

Responders at 
follow-up

All 3149/3840 (82%) 2369/3840 (62%) 5577/6350 (88%) 3996/6350 (63%) 0·95 (0·87–1·03) 0·21

Sex

Male 3073/3491 (88%) 2263/3491 (65%) 5401/5891 (92%) 3816/5891 (65%) 1·00 (0·92–1·09) 0·96

Female 75/87 (86%) 58/87 (67%) 176/184 (96%) 124/184 (67%) 0·97 (0·56–1·66) 0·91

Deployment

Tour 1 1227/1777 (69%) 1029/1777 (58%) 1412/1959 (72%) 1150/1959 (59%) 0·97 (0·85–1·10) 0·62

Tour 2 978/1082 (90%) 719/1082 (66%) 2076/2213 (94%) 1464/2213 (66%) 1·01 (0·87–1·18) 0·87

Tour 3 944/981 (96%) 621/981 (63%) 2089/2178 (96%) 1382/2178 (63%) 0·99 (0·85–1·16) 0·94

Platoon type

Headquarters 417/626 (67%) 374/626 (60%) 781/980 (80%) 662/980 (68%) 0·71 (0·58–0·88) 0·001

Non-headquarters 2732/3214 (85%) 1995/3214 (62%) 4796/5370 (89%) 3334/5370 (62%) 1·00 (0·91–1·09) 0·99

Service

Army 2615/3161 (83%) 1945/3161 (62%) 4920/5516 (89%) 3462/5516 (63%) 0·95 (0·87–1·04) 0·26

Royal Marines 534/679 (79%) 424/679 (62%) 657/834 (79%) 534/834 (64%) 0·93 (0·76–1·15) 0·53

Rank

Other ranks 1579/1826 (86%) 1094/1826 (60%) 2742/3019 (91%) 1826/3019 (60%) 0·98 (0·87–1·10) 0·69

Non-commissioned officers 1409/1740 (81%) 1098/1740 (63%) 2541/2896 (88%) 1866/2896 (64%) 0·94 (0·83–1·07) 0·36

Commissioned officers 161/253 (64%) 176/253 (70%) 298/415 (72%) 303/415 (73%) 0·84 (0·60–1·19) 0·34

Age (years)

18–24 ·· 876/1349 (65%) ·· 1525/2442 (62%) 1·11 (0·97–1·28) 0·13

25–29 ·· 624/941 (66%) ·· 1059/1594 (66%) 0·99 (0·84–1·18) 0·95

30–34 ·· 353/495 (71%) ·· 603/869 (69%) 1·10 (0·86–1·40) 0·46

35–39 ·· 197/254 (78%) ·· 356/452 (79%) 0·93 (0·64–1·35) 0·71

≥40 ·· 73/100 (73%) ·· 153/195 (78%) 0·74 (0·42–1·30) 0·30

Baseline PCL-C

Not a case ·· 2016/2985 (68%) ·· 3529/5317 (66%) 1·05 (0·96–1·16) 0·28

Case ·· 110/162 (68%) ·· 174/254 (69%) 0·97 (0·64–1·48) 0·90

Baseline PHQ-9 and GAD-7

Not a case ·· 2081/3084 (67%) ·· 3614/5450 (66%) 1·05 (0·96–1·16) 0·27

Case ·· 45/63 (71%) ·· 89/121 (74%) 0·90 (0·46–1·77) 0·76

Any mental disorder, excluding alcohol misuse, at baseline

Not a case ·· 2000/2961 (68%) ·· 3496/5273 (66%) 1·06 (0·96–1·16) 0·25

Case ·· 126/186 (68%) ·· 207/298 (69%) 0·92 (0·62–1·37) 0·69

Baseline AUDIT

Not a case ·· 1952/2871 (68%) ·· 3381/5075 (67%) 1·06 (0·97–1·17) 0·21

Case ·· 174/276 (63%) ·· 322/496 (65%) 0·92 (0·68–1·25) 0·60

Baseline mild traumatic brain injury†

Not a case ·· 2088/3086 (68%) ·· 3632/5472 (66%) 1·06 (0·96–1·16) 0·23

Case without LOC ·· 28/42 (67%) ·· 50/69 (72%) 0·76 (0·33–1·74) 0·52

Case with LOC ·· 10/19 (53%) ·· 21/30 (70%) 0·48 (0·14–1·57) 0·22

Data are number responding/number of personnel (%), unless otherwise specified. PCL-C=Post-Traumatic Stress Disorder Checklist–Civilian Version. PHQ-9=Patient Health 
Questionnaire-9. GAD-7=Generalised Anxiety Disorder-7. AUDIT=Alcohol Use Disorder Identification Test. LOC=loss of consciousness. *For control group (reference is 
screening group). †Cases included those symptoms associated with injury but not LOC and those with LOC separately.

Table 1: Characteristics of participants at baseline and follow-up, including response rates
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2327 (58%) of 3996 in the screening group used medical 
services; of 3777 personnel seeking medical services 
3353 (89%) reported some contact with a medical officer 
or general practitioner (table 3). 356 (15%) of personnel 
the control group and 557 (14%) in the screening group 
used welfare services, and 318 (13%) and 496 (12%) used 
mental health services.

3619 (65%) of 5551 personnel in the screening group 
chose to see the advice provided after assessment 
(table 2); the remaining 1958 (35%) declined. Higher 
ranks (compared with other ranks; both p<0·0001) and 
older personnel (compared with 18–24 years group; all 
p<0·05) were more likely to choose to see the tailored 
advice. Compared with non-cases, higher proportions of 
personnel reporting symptoms related to PTSD (64% vs 
83%; p<0·0001), depression or GAD (64% vs 84%; 

p<0·0001), and alcohol misuse (64% vs 74% [no 
comorbidity]; p<0·0001) wanted to see the specific advice. 
The difference for mTBI cases compared with non-cases 
was not significant (table 2).

The odds ratios (ORs) for any of the mental health 
outcomes were not significant between the screening 
and the control groups (table 4). Exclusion of those 
without baseline information and adjustment for 
outcome at baseline did not change the results (data not 
shown). The assessment of symptoms after concussion 
between the two groups in those with a possible mTBI at 
baseline was not significant, but the statistical power for 
inference of this analysis was low.

We noted no significant difference between groups in 
the adjusted analysis of personnel accessing health 
providers (table 5). No significant difference in mental 
health service use was found despite direction to sources 
of psychological help being the primary intent of 
the intervention, and there were no differences in 
pharmaceutical use between groups.

Choosing to see the tailored advice was not associated 
with absence of effectiveness of screening for any of the 
outcomes (appendix p 4). Findings from the two adjusted 
analyses, one excluding and the other including baseline 
outcomes, were similar.

Among those who would not have been directed to seek 
help on the basis of mental health outcomes at baseline, 
the OR of help-seeking in the screening group compared 
with the control group was similar irrespective of whether 
or not the individual chose to view the tailored advice 
(appendix p 5). Among those who would have been advised 
to seek help, the only significant difference was that of 
personnel with a suspected mental disorder, including 
alcohol misuse, who would have received advice to seek 
help; those who did not view the advice were less likely 
than the control group to have a mental health visit 
(appendix p 5). In terms of pharmaceuticals, there were no 
significant differences between groups for antidepressants 
or sleeping tablets, irrespective of the form of advice that 
would have been received (appendix p 5).

Mental health status at follow-up was unrelated to 
screening and the largest group at follow-up, excluding 
non-cases, consisted of cases that had developed after 
initial assessment (appendix p 3). In a post-hoc analysis, 
we stratified the two groups into four subgroups: not a 
case, remitted, persistent, and new case. The rationale 
for this analysis was to verify whether the ineffectiveness 
of screening might have been due to the heterogeneity of 
evolution of the disorders in the analyses. None of the 
results were statistically significant in the stratified 
analyses (appendix p 3).

Of those qualifying as probable mental health cases 
(PTSD, or depression or anxiety) at baseline, 45 (36%) of 
126 in the control group and 69 (33%) of 207 in the 
screening group had sought help from a mental health 
provider in the past 12 months (OR 0·95, 95% CI 
0·59–1·54; p=0·85). Of those qualifying as cases at follow-

Number choosing to 
view advice (%)

Odds ratio (95% CI) p value

All consenting to view advice 3619/5551 (65%) ·· ··

Sex

Male 3491/5375 (65%) Reference ··

Female 112/176 (64%) 0·94 (0·69–1·29) 0·72

Rank

Other rank 1661/2734 (61%) Reference ··

Non-commissioned officer 1698/2523 (67%) 1·33 (1·19–1·49) <0·0001

Commissioned officer 244/294 (83%) 3·15 (2·30–4·31) <0·0001

Age (years)

18–24 1527/2453 (62%) Reference ··

25–29 1045/1591 (66%) 1·16 (1·02–1·33) 0·024

30–34 594/868 (68%) 1·31 (1·11–1·55) 0·001

35–39 304/448 (68%) 1·29 (1·04–1·60) 0·019

≥40 136/194 (70%) 1·43 (1·04–1·96) 0·029

Baseline PCL-C (≥40)

Not a case 3393/5298 (64%) Reference ··

Case 210/253 (83%) 2·74 (1·97–3·82) <0·0001

Baseline PHQ-9 and GAD-7 scale

Not a case 3502/5431 (64%) Reference ··

Case 101/120 (84%) 2·93 (1·79–4·80) <0·0001

Any mental disorder, excluding alcohol misuse, at baseline

Not a case 3357/5254 (64%) Reference ··

Case 246/297 (83%) 2·73 (2·01–3·70) <0·0001

Baseline AUDIT

Not a case 3233/5057 (64%) Reference ··

Case, no comorbidity 287/388 (74%) 1·60 (1·27–2·03) <0·0001

Case, comorbidity PCL-C, 
PHQ-9, or GAD-7

83/106 (78%) 2·04 (1·28–3·24) 0·003

Baseline mild traumatic brain injury*

Not a case 3534/5452 (65%) Reference ··

Case without LOC 47/69 (68%) 1·16 (0·70–1·93) 0·57

Case with LOC 22/30 (73%) 1·49 (0·66–3·36) 0·33

AUDIT=Alcohol Use Disorder Identification Test. GAD-7=Generalised Anxiety Disorder-7. LOC=loss of consciousness. 
PCL-C=Post-traumatic Stress Disorder Checklist–Civilian Version. PHQ-9=Patient Health Questionnaire-9. *Cases with 
LOC and those with symptoms associated with injury but not LOC separately. 

Table 2: Characteristics of personnel accepting to see the specific advice in the screening group
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up, 105 (35%) of 296 in the control group and 141 (29%) of 
492 in the screening group had sought mental health care 
in the past 12 months (OR 0·82, 95% CI 0·59–1·14; 
p=0·24). Of those seeking help from mental health 
services in the previous 12 months, 69 (15%) of 469 in the 
screening group and 45 (16%) of 283 in the control group 
were cases with a mental health disorder at baseline 
(OR 0·97, 95% CI 0·64–1·48; p=0·90), and 141 (28%) of 
496 in the screening group and 105 (33%) of 318 in the 
control group were cases at follow-up (0·87, 0·60–1·25; 
p=0·45). 90 (18%) of 496 personnel with alcohol misuse at 
baseline and 163 (20%) of 814 at follow-up sought help 
from mental health services. 

We did a post-hoc analysis based on continuous scales 
of the outcome variables to assess effectiveness of 
screening, but none of the assessments were significant 
(appendix p 3).

As shown in tables 2, 4, and 5, there was no evidence 
that anxiety was associated with the tailored advice. We 
did not assess whether the questionnaires used in the 
study over-diagnosed mental disorders. The sensitivity 
analysis showed similar results to those given in this 
paper (data not shown). 

Discussion
In this cluster randomised controlled trial, screening for 
mental disorders in UK military personnel and the 
provision of tailored help-seeking advice between 6 and 
12 weeks after return from deployment was ineffective at 
decreasing the prevalence of PTSD, depression or GAD, 
and alcohol misuse over a period of 10–24 months. We 

also found that tailored help-seeking advice linked to 
the results of mental disorder screening procedures, 
including potential alcohol misuse, did not influence 
subsequent help-seeking behaviour. About a third of 
participants in the screening group did not want to see 
the tailored advice offered on-screen after completion of 
the baseline assessment; this group was less likely to 
access health care. A similar proportion of those who 
chose to view the help-seeking advice and those in the 
control group had a mental health visit. Personnel who 
reported symptoms of mental disorders were more 
interested in seeing their advice than those who did not.

This is, to our knowledge, the first randomised 
controlled trial to assess the effectiveness of post-
deployment mental disorder screening in the Armed 
Forces. We found no evidence to support the idea that 
informing someone that they were experiencing mental 
health disorder symptoms encouraged them to seek help 
from mental health-care providers. Only about a third of 
personnel with symptoms of a mental disorder at 
baseline had sought help from a mental health provider 
in the 12-month follow-up period.

In the following discussion we refer mostly to the 
published work relating to the US screening programme 
because it is the largest, best developed, and most 
researched programme. We have previously shown that 
pre-deployment screening in UK service personnel did 
not lead to an increase in seeking health care and that the 
prediction of subsequent psychiatric morbidity including 
PTSD was modest.29,30 Findings from a US study 
indirectly suggested that screening did not promote 

Control group Screening group

Number Number using any 
health service (%)

Number using 
medical services 
(%)

Number using 
welfare services 
(%)

Number using 
mental health 
services (%)

Number Number using 
any health 
service (%)

Number using 
medical 
services (%)

Number using 
welfare services 
(%)

Number using 
mental health 
services (%)

All 2369 1500 (63%) 1450 (61%) 356 (15%) 318 (13%) 3996 2410 (60%) 2327 (58%) 557 (14%) 496 (12%)

Sex

Male 2263 1420 (63%) 1374 (61%) 336 (15%) 295 (13%) 3816 2276 (60%) 2196 (58%) 527 (14%) 472 (12%)

Female 58 43 (74%) 42 (72%) 11 (19%) 14 (24%) 124 95 (77%) 93 (75%) 22 (18%) 20 (16%)

Rank

Other rank 1094 672 (61%) 651 (60%) 186 (17%) 175 (16%) 1826 1073 (59%) 1036 (57%) 267 (15%) 273 (15%)

Non-commissioned 
officer

1098 688 (63%) 663 (60%) 148 (13%) 123 (11%) 1866 1136 (61%) 1097 (59%) 254 (14%) 207 (11%)

Commissioned 
officer

176 139 (79%) 135 (77%) 22 (13%) 19 (11%) 303 200 (66%) 193 (64%) 36 (12%) 16 (5%)

Service

Army 1945 1233 (63%) 1192 (61%) 304 (16%) 286 (15%) 3462 2102 (61%) 2033 (59%) 491 (14%) 440 (13%)

Royal Marine 424 267 (63%) 258 (61%) 52 (12%) 32 (8%) 534 308 (58%) 294 (55%) 66 (12%) 56 (10%)

Age (years)

18–24 876 513 (59%) 496 (57%) 126 (14%) 133 (15%) 1525 859 (56%) 827 (54%) 202 (13%) 226 (15%)

25–29 624 400 (64%) 387 (62%) 96 (15%) 78 (13%) 1059 649 (61%) 633 (60%) 146 (14%) 123 (12%)

30–34 353 234 (66%) 225 (64%) 57 (16%) 42 (12%) 603 397 (66%) 384 (64%) 99 (16%) 74 (12%)

35–39 197 130 (66%) 126 (64%) 30 (15%) 23 (12%) 356 209 (59%) 200 (56%) 42 (12%) 30 (8%)

40+ 73 51 (70%) 49 (67%) 9 (12%) 7 (10%) 153 109 (71%) 105 (69%) 22 (14%) 14 (9%)

Table 3: Help-seeking and demographic factors
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help-seeking behaviour among personnel with mental 
disorders.31 Conversely, findings from another US study 
showed that pre-deployment review of those who are 
already being treated for a mental disorder might have an 
effect on the prevalence of PTSD in deployed US military 
personnel by either debarring them from deployment or 
by providing ongoing monitoring for those already 
receiving health care.32 In the UK, Armed Forces pre-
deployment review is practised in those receiving 
treatment for mental disorders. Both UK and US pre-
deployment screening methods are different from post-
deployment screening, which seeks to identify personnel 
with a possible mental disorder who have not sought 
mental health care.

An unexpected finding in this study was that a third of 
participants in the screening group decided not to receive 
tailored advice about help-seeking on the basis of 
screening outcomes. This finding was more common in 
younger groups and among lower ranks, both of which 
are risk factors for mental disorders.6 However, only 
about 15% of those with a score indicative of a mental 
disorder declined to see the tailored advice, with the 
exception of alcohol misuse (~25%). The absence of 

interest in viewing the tailored advice shown by some 
UK service personnel occurred despite homecoming 
briefings being provided as a matter of policy, usually 
during third location decompression, according to 
deployment policy; the briefing detailed symptom 
recognition in oneself and others, and how to access 
potential sources of mental health support if needed. The 
unwillingness to view the tailored advice might be 
because of low interest, mistrust in health services, fear 
of receiving bad news, or a belief that mental health 
issues are not personally relevant.33,34

One of the criteria for introducing screening for a 
disorder is that the course of the disorder should be 
adequately understood. Screening might not work for 
PTSD because of the diversity of trajectories of the 
disorder over time,35,36 even over a short period.37 38% of 
personnel with a mental health disorder at baseline had 
remitted at follow-up (appendix p 3) and most who were 
cases at follow-up did not have symptoms at baseline, 
consistent with our previous results for PTSD.38 Thus, 
persistent PTSD symptoms occurred in a small 
proportion of this and other populations, and those with 
a tendency to chronicity are not distinguished from the 
rest in a screening programme.

In our study, prevalence of mental disorders after 
intervention in the tailored advice group were marginally 
less frequent for all outcomes, but not significantly so 
compared with the control group. Screening could 
potentially be effective in settings with a higher 
prevalence of PTSD, such as the US military,8,13,31 but 
caution is necessary when extrapolating from non-
significant differences, especially in a trial as large as 
ours. The current US screening programme also differs 
from what was tested in this trial in many ways. For 
example, since 2012, the US screening programme has 
included several opportunities for assessment of 
personnel during the post-deployment period,9 
introduced after the start of our cluster randomised 
controlled trial in 2011. The US screening programme 
for most of the duration of the Iraq and Afghanistan 
conflict assessed personnel between 90 and 180 days 
after deployment, which would overlap with the upper 
limit of 90 days after deployment used in our study. The 
US programme also requires a face-to-face interview 
with a trained professional who reviews the screening 
results. This approach might increase the number of 
cases with a suspected mental disorder starting 
treatment, but could also include a high percentage of 
service personnel with short-duration PTSD who might 
not need treatment, and despite receiving face-to-face 
advice some individuals might be reluctant to follow the 
advice. Additionally, knowing that they would have a 
face-to-face interview if a test suggested a possible mental 
disorder, some personnel might be more inclined to 
modify responses to questions in the direction of better 
health. This viewpoint is supported by a US report that 
an absence of anonymity in a questionnaire, which by 

Prevalence Unadjusted odds 
ratio (95% CI)*

Adjusted odds 
ratio (95% CI)†

Adjusted odds 
ratio, including 
baseline (95% CI)‡

Primary outcomes

Post-Traumatic Stress Disorder Checklist–Civilian Version

Control 271/2363 (11%) Reference Reference Reference

Screening 432/3978 (11%) 0·95 (0·77–1·17) 0·91 (0·74–1·10) 0·92 (0·75–1·14)

Patient Health Questionnaire-9§ and Generalised Anxiety Disorder-7 scale

Control 150/2359 (6%) Reference Reference Reference

Screening 246/3971 (6%) 0·98 (0·77–1·25) 0·88 (0·69–1·11) 0·91 (0·71–1·16)

Any mental disorder

Control 296/2363 (13%) Reference Reference Reference

Screening 492/3978 (12%) 1·00 (0·82–1·21) 0·93 (0·77–1·12) 0·95 (0·79–1·16)

Alcohol Use Disorder Identification Test

Control 288/2360 (12%) Reference Reference Reference

Screening 462/3972 (12%) 0·94 (0·78–1·14) 0·91 (0·76–1·08) 0·88 (0·73–1·06)

Secondary outcomes 

36-item Short Form (case=“most of the time” or “all of the time”)

Control 182/2326 (8%) Reference Reference Reference

Screening 295/3899 (8%) 0·96 (0·78–1·19) 0·89 (0·72–1·10) 0·89 (0·72–1·09)

Three or more post-concussion symptoms in those with mild traumatic brain injury

Controls 29/38 (76%) Reference Reference ··

Screening 45/70 (64%) 0·56 (0·23–1·37) 0·53 (0·21–1·36) ··

*Using Stata “xtmelogit” command, with platoon as the nesting variable. †Using Stata “xtmelogit” command, 
including service arm date of deployment, rank, and age category as fixed effect variables, with platoon as the nesting 
variable. ‡Using Stata “xtmelogit” command, including baseline outcome (any mental health case for Post-Traumatic 
Stress Disorder Checklist–Civilian Version and Patient Health Questionnaire-9 and Generalised Anxiety Disorder-7 
scale), service arm, deployment, rank, and age category as fixed effect variables, with platoon as the nesting variable. 
529 participants at follow-up who were not assessed at baseline were excluded from this analysis. §Not included in the 
baseline questionnaire. 

Table 4: Mental health, alcohol misuse, and functional impairment prevalence and odds ratios at 
follow-up between screening and control groups
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necessity is the case in a practical programme, 
significantly decreases the reported prevalence of PTSD 
and depression.39 Our study tested both a version of the 
US programme in place before 2012, but without the 
mandatory face-to-face interview, and the most likely way 
a UK screening programme would have been introduced, 
not least because there were not and still are not sufficient 
UK personnel or resources to employ so many health 
professionals at an early stage. Even if such resources 
were to be made available in future, we are sceptical of an 
approach that adds an element of compulsion to a 
screening programme because such an approach might 
not be well received for many reasons, including privacy, 
fears related to impeded career progression, reduced 
military professional standing, and a desire to deal with 
the problem without external help.

We understand that practitioners, researchers, and 
policy makers might argue that a more resource-
intensive screening programme including repeated 
assessments over time and face-to-face interviews after 
each assessment would give different results from those 
presented in this cluster randomised controlled trial. 
This could only be confirmed by a new randomised 
controlled trial, but in the absence of such we point out 
that findings from US studies have shown that screening 
identifies fewer personnel who subsequently seek help 
for mental disorders than other methods such as 
primary care referral, chain of command directed 
referrals, and self-referrals,13,16 and confirm that a large 
percentage of those identified by screening do not seek 
help.12,13 In a 2014 US study, 75% of personnel referred to 
mental health providers for mental health reasons 
contacted health providers, but 40% subsequently 
attended only one or two therapy sessions.16 In another 
study,40 60% of personnel either did not begin treatment 
or subsequently received an inadequate course of 
treatment.40

Only a few studies have assessed efficacy of 
psychotherapy and treatment among military personnel, 
most of them in ex-military personnel, and the effect sizes 
between studies vary from negligible to strong effects.41,42 
Many of the studies done to assess the efficacy of 
psychotherapy in the management of PTSD in clinical 
settings have limitations because they are observational 
studies rather than randomised controlled trials, 
comparison groups with a group receiving psychotherapy 
consist of patients in a waiting list or being treated as 
usual, or are randomised controlled trials designed to 
compare two types of psychotherapy that do not include a 
true control group or are not analysed by intention to 
treat.43,44 No randomised controlled trial has been done to 
assess the efficacy of management of the outcomes in this 
study in the UK military. Even if management was highly 
efficacious, several issues need resolving, such as barriers 
to seeking care, patients’ willingness to adhere to the 
recommended sessions of psychotherapy, and services that 
are properly staffed and organised to cope with screening 

programmes for mental disorders. However, in our study, 
tailored advice did not affect health-seeking behaviour.

We used a high threshold for defining alcohol misuse. 
The rationale was that the prevalence of alcohol misuse 
in the UK Armed Forces is high,6 and those misusing 
alcohol are less likely to acknowledge functional 
impairment and a health problem unless they also have a 
mood disorder or PTSD.11 Even with this increased 
threshold, alcohol misuse was a major contributor to 
mental disorders in our study.

We assessed mTBI at baseline, but we did not offer 
tailored advice related to this event. In most studies, 
PTSD is strongly associated with mTBI.37,45 The 
contention was that if screening for PTSD and other 
mental disorders was effective, it should also decrease 
the number of post-concussion symptoms in those with 
mTBI. However, the screening programme was not 
effective in reducing the prevalence of any of the mental 
health outcomes, so the likelihood of an effect of the 
programme on post-concussion symptoms is low.

We found no evidence that anxiety was associated with 
the tailored advice in our study. We did not assess 
whether the questionnaires used in the study over-
diagnosed mental disorders or led to unnecessary 
investigations, but all measures have been 
comprehensively validated. We acknowledge that by 
choosing a high threshold for identifying alcohol misuse 
we could have given a false sense of security to service 
personnel with a hazardous drinking pattern or a high-
intake drinking problem,25 but we were concerned not to 
give the impression that detecting alcohol misuse was 
the main purpose of this study.

Number affected 
(%)

Odds ratio (95% CI) p value Adjusted odds 
ratio* (95% CI)

p value

Any health visit

Control 1500/2369 (63%) Reference ·· Reference ··

Screening 2410/3996 (60%) 0·87 (0·78–0·99) 0·028 0·89 (0·79–1·01) 0·060

Medical service use

Control 1450/2369 (61%) Reference ·· Reference ··

Screening 2327/3996 (58%) 0·88 (0·78–0·99) 0·030 0·89 (0·79–1·01) 0·068

Welfare service use

Control 356/2369 (15%) Reference ·· Reference ··

Screening 557/3996 (14%) 0·92 (0·77–1·09) 0·32 0·90 (0·75–1·07) 0·22

Mental health service use

Control 318/2369 (13%) Reference ·· Reference ··

Screening 496/3996 (12%) 0·91 (0·78–1·07) 0·26 0·92 (0·78–1·08) 0·30

Antidepressant use

Control 67/2336 (3%) Reference ·· Reference ··

Screening 129/3931 (3%) 1·15 (0·81–1·61) 0·44 1·08 (0·76–1·54) 0·68

Sleeping pill use

Control 201/2337 (9%) Reference ·· Reference ··

Screening 312/3294 (9%) 0·92 (0·75–1·13) 0·41 0·91 (0·74–1·11) 0·35

*Adjusted for service, deployment, rank, and age category. 

Table 5: Effect of screening on help-seeking and pharmaceutical use
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We recognise that addressing the cost-effectiveness of 
the screening programme is usually advisable in a 
randomised controlled trial. We collected information on 
the volume of service and cost of each of the welfare and 
health services in relation to the use of services reported 
by the trial participants, and plan to report on this issue 
separately.

The key strengths of this trial are the high response at 
baseline, a good response at follow-up, the high reliability 
of the intervention throughout the study, and the absence 
of differential attrition for the two groups in the trial: 
1869 (34%) of 5577 in the screening group and 1021 (32%) 
of 3149 in the control group. Contamination between 
groups is a potential problem in randomised controlled 
trials, but was less likely to occur in this cluster randomised 
controlled trial because the unit of randomisation was a 
platoon not an individual; also, the screening group 
received individually tailored advice, which was unlikely to 
be helpful to participants in the control group. Absence of 
masking is a problem in any randomised controlled trial, 
but the purpose of this intervention was to modify 
behaviour in the screening group, and absence of masking 
between those who received tailored advice and those who 
received general advice is unlikely to have affected their 
responses at the reassessment stage of the study.

Anonymity is unachievable in any screening 
programme, because its aim is to identify individuals 
with a possible disorder. Some researchers might criticise 
a study design in which individuals can opt not to see the 
tailored advice. However, in any randomised controlled 
trial, consent must be given by participants to receive an 
intervention even if the intervention is seemingly not 
harmful. Zelen’s design avoids selection bias by 
randomisation before consent. Our approach both 
minimised participation losses and allowed us to account 
for unwillingness to receive tailored advice. Questions 
regarding help-seeking did not specify the problem for 
which help was sought, which was necessary to capture 
maximum information regarding mental health 
problems and sources of help, and for practical reasons, 
because those in the control group were given general 
information not mentioning possible diagnosis of any 
mental disorder. This method does not affect the 
interpretation of the results, because this was a pragmatic 
trial in which the main purpose was to assess whether 
screening would work in a military context. We relied on 
self-report at follow-up to obtain data on use of services 
and pharmaceuticals. We did not ask about what 
diagnosis might have been made by the providers, since 
it would have been inconsistent, preferring instead to 
base diagnosis on self-reported assessments. Recall bias 
might have occurred, including misclassification of help 
sources, unwillingness to report, or misremembering of 
events, but there was no reason to suspect biased 
reporting between trial groups. The small number of 
medication users limits the statistical power to properly 
assess any differences between groups. We had minor 

errors with the randomisation procedure whereby a 
small number of participants (fewer than 50) were 
assessed with a different platoon and received the wrong 
questionnaire schedule (data not shown). These 
participants were included in the intention-to-treat 
analysis. We made a mistake in the algorithm to identify 
cases of depression in the offline tool at baseline. We 
identified those with a score of six positive responses 
instead of five; as a consequence, 16 cases were directed 
to informal care when their PHQ-9 responses should 
have caused them to be directed to primary care. 

The findings from this study do not support the 
introduction of this type of post-deployment screening for 
mental disorders in the UK Armed Forces. Tailored advice 
offered in a post-deployment screening trial for mental 
disorders had no significant effect upon help-seeking 
behaviour. Possible explanations for the ineffectiveness of 
post-deployment screening include the heterogeneity of 
evolution of mental disorders over time,35,37 possible absence 
of interest in engaging with services in some cases,16 and 
potential unwillingness to continue treatment among those 
who engage with services.13,16 Previous research suggests 
that between a third and half of treated personnel do not 
show meaningful symptom improvement and that those 
who improve remain above thresholds usually used to 
define caseness after trauma therapy.42 One possible 
alternative to screening might be to undertake case-finding 
by primary care staff, in a similar way to the US programme 
Re-Engineering Systems of Primary Care Treatment in the 
Military (RESPECT-Mil).46 RESPECT-Mil is a treatment 
model designed to screen, assess, and treat soldiers on 
active duty who have depression or PTSD, or both, in 
primary care. This approach uses a programme proven 
effective in civilians. However, a 2015 report46 provided 
unenthusiastic support for the RESPECT-Mil programme 
in terms of detection of new cases, willingness of service 
personnel to see health-care providers, and length of 
treatment for those who engaged with the care team. 
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Is screening for the psychological effects of war useful?
The extensive documentation of the psychological 
injuries arising as a consequence of conflict in the 
Middle East1 highlights the crucial need to establish 
how this morbidity can be minimised and prevented. 
A 2014 report from the Institute of Medicine2 
recommended only one evidence-based intervention: 
mental health screening. The USA, Canada, the 
Netherlands, and Australia use the approach of 
post-deployment screening.3 However, debate about 
the benefit of post-deployment screening is ongoing.4

In The Lancet, Roberto Rona and colleagues5 
have addressed this question in a randomised 
controlled trial of post-deployment screening 
in the UK for mental disorders in 434 platoons 
comprising 10 190 Royal Marine or Army personnel 
after deployment to Afghanistan. At follow-up, 
10–24 months after initial assessment, there were no 
significant differences in prevalence between groups 
for post-traumatic stress disorder (PTSD; adjusted odds 
ratio 0·92, 95% CI 0·75–1·14), depression or anxiety 
(0·91, 0·71–1·16), alcohol misuse (0·88, 0·73–1·06), or 
seeking support for mental disorders (0·92, 0·78–1·08). 
However, findings from this study need to be interpreted 
in the context of the methods used. Both the control 
and screening groups were administered a two-stage 
battery of screening questionnaires 6–12 weeks after 
deployment. The participants who were identified as 
probable cases in the screening group received tailored 
advice about seeking assistance from medical and 
welfare staff, based on their self-reported symptom 
scores, whereas the control group were given general 
mental health advice. A potential confounding issue 
with this study design is that by filling in the self-report 
measures, both groups had the opportunity to reflect 
on their obvious levels of symptomatic distress, which 
would have been apparent by the items they endorsed 
on the questionnaires. Members of the UK Forces are not 
naive to the importance of post-deployment symptoms 
because of their exposure to routine psychoeducation 
programmes.3 This effect is similar to the non-
specific intervention effect documented in wait-list 
psychotherapy trials for PTSD.6 Therefore, the control 
group in this trial was not a true control in the sense of 
no screening, which might have minimised the ability to 
find differences between groups.

About 35% of both groups who met screening 
criteria for a disorder excluding alcohol misuse sought 
treatment, reflecting an absence of effect of receiving 
tailored treatment-seeking advice over general 
mental health advice. This finding represents a much 
lower uptake of care than in a cohort of US soldiers 
who completed a post-deployment screen, in which 
there was a 75% attendance of those who screened 
positive for psychological distress.7 In this 2014 study 
of US forces, service uptake was substantially higher 
than the 42% after screening in an earlier 2007 report8 
of US forces. This greater rate of attendance in the 
more recent US study was due to improvements in the 
US screening programme7 and is indicative of what is 
possible, and contrasts with the lower attendance rate 
of 35% in the study by Rona and colleagues.5 The UK 
context for comparison with the Rona and colleagues’ 
study5 is better reflected by the rate of seeking mental 
health care in two studies of the UK military in which 
35%9 and 42% of personnel,10 respectively, with 
psychiatric disorders excluding alcohol abuse received 
any form of professional help. In this context, the 
similar uptake in the present study to those reported 
previously9,10 raises important questions about the 
adequacy of the intervention providing targeted advice, 
particularly because uptake was the same as for the 
control group. Therefore, this study is about the benefits 
of the type of the advice given rather than the screening 
itself. The design of Rona and colleagues’ study5 did not 
allow the question of whether self-screening improved 
uptake of care to be answered, which is therefore still 
probable. Also, how perceptions about the usefulness 
of clinical services offered affected the uptake rate of 
referral were not examined, an important issue in the 
context of the higher uptake of services in the USA.7

Rona and colleagues’ study should be considered in 
the context of the current discordance between the 
US Preventative Services Task Force (USPSTF) and the 
UK NICE Guidelines for the screening of depression.11 
Although the USPSTF concluded that there is 
sufficient evidence to support the implementation of 
programmes combining depression screening with 
adequate care, such programmes are not supported 
where resources are unavailable.12 Thus, the quality of 
routine care for the disorders being screened needs to be 
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assessed when there are no improved clinical outcomes 
despite better case detection with screening. Even if an 
individual did present to mental health services in the 
UK military as part of Rona and colleagues’ study, this 
did not guarantee that an evidence-based intervention 
was offered, even when a general practitioner was 
consulted. This finding has also been reported in 
another UK study,13 in which general practitioners often 
did not refer people with PTSD for treatment after the 
2005 terrorist bombings in London. Although data on 
the adequacy of the UK military mental health services 
are not available, less than 50% of individuals seeking 
care in the US veterans system received minimally 
adequate mental health care.7,14 Hence, the adequacy of 
care cannot be assumed for the 35% of personnel in the 
present study who presented for care. Thus, the absence 
of differences in clinical outcomes in the second stage 
of data collection 10–24 months later might reflect the 
limited provision of evidence-based interventions in 
a substantial proportion of individuals who presented 
for care. Another issue is that of delayed-onset PTSD 
morbidity in post-deployment populations, which 
would not have been detected in the first stage of the 
study.15 These emerging cases could have swamped 
any intervention effect, with this delayed emergence of 
symptoms being the premise behind a two-timepoint 
screening programme in some countries.3

In summary, the debate surrounding post-deployment 
screening remains little closer to resolution because 
several key questions could not be answered owing to 
the design of Rona and colleagues’ trial, which included 
the effect of self-screening in the control group. Further 
research should examine the effects of screening in the 
setting of advice provided by a clinician rather than a 
computer and in the setting of a clinical service in which 
the adequacy of subsequent care is critiqued.
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