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Abstract
Objective To assess whether screening for mental disorder
before the start of the 2003 Iraq war would have predicted
subsequent mental disorders.
Design Longitudinal cohort study of the United Kingdom
armed forces.
Participants 2820 of 2873 personnel of the three services who
completed an initial questionnaire in 2002 were asked to
complete a second questionnaire between June 2004 and 2
March 2006.
Setting Regiments, air stations, bases, ships, and homes for
those who had left the services.
Main outcome measures Positive and negative likelihood
ratios, and positive and negative predictive value of first
assessment compared with assessment two to three years later
of post-traumatic stress disorder, general health questionnaire,
physical symptoms, self perception of health, and alcohol
misuse for the entire group and for those deployed to the Iraq
war.
Results The response rate to the follow-up questionnaire was
69%, adjusted for return to senders. The positive likelihood
ratio of post-traumatic stress disorder was high (13.1, 95%
confidence interval 7.2 to 23.8), but the negative likelihood ratio
was close to 1 (0.78, 0.67 to 0.91). The positive predictive values
were low because of the low prevalence of post-traumatic stress
disorder in the period before the Iraq war. The positive
likelihood ratios for the other psychological assessments varied
between 2.7 and 5.6, and the negative likelihood ratios were
slightly lower than for post-traumatic stress disorder, indicating
that these were not good candidates for screening. Results were
the same for the analyses restricted to those who were
deployed.
Conclusions Screening for common mental disorders before
deployment in this cohort would not have reduced subsequent
morbidity or predicted post-traumatic stress disorder, but this
may change if there is a considerable increase in the prevalence
of the disorder.

Introduction
Psychological syndromes after combat have been a feature of
many wars.1 2 As these syndromes are common and associated
with morbidity and considerable costs, there have been calls for
the implementation of screening programmes to detect and
exclude those who are psychologically vulnerable before they
are deployed.3 4 At the start of the second world war there was a
strong belief that excluding those who were psychologically vulBMJ Online First bmj.com

nerable would greatly decrease the proportion of psychiatric
casualties after deployment.1 5–7 The programme was a costly failure, and, despite high rates of rejection on the basis of presumed
psychological vulnerability, the rates of psychiatric breakdown in
the field were comparable with or even greater than those
observed in the first world war.8 9
Few recent reports have been published on the association
between assessments of mental disorders in the armed forces
before and after deployment. Those published relate to the
impact of personality before deployment on post-traumatic
stress disorder after deployment10 11 or have been small longitudinal studies in which post-traumatic stress disorder or physical
symptoms before deployment were among a series of
predictors.12 Studies carried out more than 50 years ago showed
that, although there was a higher failure rate among those who
were initially rejected on psychiatric grounds but later enlisted,
or about whom doubts were expressed, nearly all performed
satisfactorily.13–17
In 2002 we assessed the acceptability of screening questionnaires for psychological illness and the validity of these questionnaires, using as the “gold standard” the opinion of medical
officers (equivalent to general practitioners) in a random sample
of the British armed forces in the period immediately before
preparations for the Iraq war began.18 19 A proportion of participants in our study were subsequently deployed to Iraq. We contacted the participants in our initial study, including those who
were deployed, to assess the value of such screening before
deployment in predicting mental disorders after deployment
using the same measurements for post-traumatic stress disorder,
general psychological health, physical symptoms, self perception
of health, and excessive alcohol use. We also analysed those who
were not deployed to Iraq, most of whom have been on other
recent deployments,18 to assess the general predictability of psychological tests in the armed forces.

Methods
Sampling
In 2002, two groups were randomly selected to receive a full or
an abridged screening questionnaire to assess psychological
health. Services were represented by their relative strength at July
2001. Units were randomly selected, and 45 individuals were
randomly selected from each unit. The study had a response rate
of 67% (n = 2873) among those with a valid address (n = 4304).18
From June 2004 to 2 March 2006 we asked 2820 of the 2873
who completed the initial questionnaire to complete a second
questionnaire. This follow-up study was carried out simultanepage 1 of 5
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Table 1 Criteria for referral to medical centres according to length of the
questionnaire
Dimension

Full questionnaire

Abridged questionnaire

Symptoms

≥5 mild or combinations of mild and
moderate; ≥3 moderate; at least 1 severe
symptom

At least 3 mild or moderate
symptoms or at least 1 severe
symptom

GHQ

GHQ-12 with score of ≥4

GHQ-4 with score of ≥2

PTSD

17 items with score of ≥50

14 items with score of ≥40

Health status

Poor or fair

Poor or fair

Alcohol intake

≥40 units/week in men and ≥30 in
women, or if somebody expressed
concern with individual’s drinking in past
year

Not applicable

GHQ=general health questionnaire; PTSD=post-traumatic stress disorder.

ously with a larger cross sectional study aimed at comparing the
health outcomes of those deployed to Iraq and those not
deployed.20 The methods of tracing and recruiting the two samples were identical and were done simultaneously. Full details are
given elsewhere.20 Participants could complete the questionnaire
at a base visit or by post. Non-responders received two further
mailings and were further traced through their unit or through
electoral registers, telephone directories, or the National Strategic Tracing Service for those who had left the services.20
The United Kingdom deployment to Iraq is code named
Operation Telic and is divided into several phases. If personnel
were deployed between 18 January and 28 April 2003 they
belonged to Operation Telic 1; if they were deployed from the 29
April or later they belonged to Operations Telic 2 to 6; if they
were not deployed to the Iraq war they were included in the Era
group. The cohort includes only regular personnel, some of
whom left the forces during the study.
Information
The full 2002 questionnaire (baseline) included the civilian
version of the post-traumatic stress disorder checklist (PCL-C),21
the general health questionnaire 12 (GHQ-12) as a measure of
psychological distress,22 15 physical symptoms selected from a
previously used questionnaire,23 a self assessment of health status
from the SF-36,24 and three questions from the World Health
Organization’s alcohol use disorders identification test questionnaire (WHO Audit) to assess alcohol use.25 The abridged 2002
questionnaire included a post-traumatic stress disorder checklist,
reduced from 17 to 14 items, a selection of four items from the
GHQ-12 following published criteria,26 five of the 15 symptoms
of the full questionnaire, and a question on self perception of
health. We excluded questions on alcohol use.
The questionnaire administered after deployment included
the full version of the same psychological scales used in the previous study but included 53 physical symptoms. Information was
also obtained on sex, age, rank, the number of previous deployments, and, in the initial survey, medical downgrading. Medical
downgrading refers to the system of assessment of fitness and
employability of service personnel based on a medical examination. The participants were informed about the aims of the study,
reassured about confidentiality, informed that they were under
no obligation to participate, and provided with contact information to discuss any queries.
Table 1 shows the criteria for caseness for the psychological
scales. These were at variance with our previous publication18 in
so far as GHQ-12 cases were those scoring ≥ 4, as in most epidemiological studies.20 23 We also merged poor and fair self perception of health as the lower health status group. In the analysis of
symptoms we considered only the 15 symptoms common to
both surveys.
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Table 2 Baseline characteristics of responders and non-responders at
follow-up. Figures show numbers (percentage) unless stated otherwise
Responders (n=1885)

Non-responders (n=935)

Service:
Navy

444 (23.6)

234 (25.0)

Army

909 (48.2)

420 (45.0)

RAF

532 (28.2)

281 (30.0)

None

787 (41.8)

406 (43.4)

1 country

637 (33.8)

303 (32.4)

>1 country

461 (24.5)

226 (24.3)

Rank below officer

1460 (77.5)

771 (82.5)

Deployments in previous three years:

Mean (SD) age (years)

33.0 (7.7)

31.4 (8.0)

Men

1742 (92.3)

856 (91.5)

Medically downgraded

228 (12.1)

122 (13.0)

GHQ

381 (20.2)

195 (20.8)

PTSD

45 (2.4)

32 (3.4)

Symptoms

308 (16.3)

143 (15.3)

Self perception of health

223 (11.8)

115 (12.3)

GHQ

185 (19.7)

85 (20.3)

PTSD

21 (2.2)

11 (2.6)

Symptoms

288 (30.6)

126 (30.1)

Alcohol misuse

102 (10.8)

69 (16.5)

Cases (from both questionnaires*) according to:

Cases† (from full questionnaire) according to:

GHQ=general health questionnaire; PTSD=post-traumatic stress disorder.
*From full and abridged questionnaires, using questions common to both.
†In 941 responders and 418 non-responders.

Analysis
We assessed the validity of the baseline questionnaire in predicting mental disorders in the follow-up questionnaire (end point
assessment) in terms of sensitivity, specificity, positive and negative predictive values of the test, and positive and negative likelihood ratios.27 The analysis was carried out for the subgroup with
complete psychological scales and for the total sample by using
the items common to the full and abridged questionnaires. The
validity assessment was carried out for the total sample, for Era
plus Telic, and, separately, for those in Telic 1 to Telic 6. We used
this approach because Telic is only one of several deployments at
any point in time. We show the results comparing the same items
before and after deployment.

Results
The response rate was 1885 (67%), being higher in officers and
older personnel (table 2). Psychological health variables in the
initial assessment did not predict non-response in the second
survey. Among those who completed the questionnaire, there
were relatively more Royal Navy personnel in the Era group than
in the two Telic groups and relatively more army personnel in
Telic 2-6 (table 3). The percentage of medically downgraded personnel before deployment was lower in Telic than Era. The mean
age was lower in Telic 2-6 than the other two groups. Caseness
according to GHQ, symptoms, and health perception was more
common before deployment in the Era than in the Telic groups,
but alcohol misuse was higher in the Telic groups.
We assessed whether caseness before the Iraq war predicted
caseness later using items common to the full and abridged
questionnaires and for those who completed only the full questionnaire (table 4). With a few exceptions, both analyses gave
similar results. The positive likelihood ratio was higher for posttraumatic stress disorder than for the other psychological assessments, though the 95% confidence intervals were wide. The
negative likelihood ratio for post-traumatic stress disorder was
BMJ Online First bmj.com
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Table 3 Characteristics of respondents according to deployment on Telic
operations. Figures show numbers (percentages) unless stated otherwise
Era (n=1216)

Telic 1 (n=383)

Telic 2-6 (n=286)

Baseline
Service:
Navy

353 (29.0)

60 (15.7)

31 (10.8)

Army

557 (45.8)

192 (50.1)

160 (55.9)

RAF
Ranked below officers
Mean (SD) age (years)

306 (25.2)

131 (34.2)

95 (33.2)

946 (77.8)

286 (74.7)

228 (79.7)

33.8 (7.7)

32.2 (7.0)

30.8 (7.2)

Men

1115 (91.7)

359 (93.7)

266 (93.0)

Medically downgraded

160 (13.2)

40 (10.4)

28 (9.8)
47 (16.4)

Cases (from both questionnaires*) according to:
GHQ

270 (22.2)

64 (16.7)

PTSD

32 (2.6)

6 (1.6)

7 (2.4)

Symptoms

212 (17.4)

55 (14.4)

41 (14.3)

Self perception of health

153 (12.6)

37 (9.7)

33 (11.5)
20 (12.7)

Cases† (from full questionnaire) according to:
GHQ

138 (22.5)

27 (15.9)

PTSD

13 (2.1)

3 (1.8)

5 (3.2)

196 (31.9)

49 (28.8)

43 (27.4)

59 (9.6)

20 (11.8)

23 (14.6)

Symptoms
Alcohol misuse

only 0.78. For the other psychological assessments, the positive
likelihood ratio was between 2.7 and 5.6, and the negative likelihood ratio was between 0.55 and 0.69. The negative likelihood
ratio for alcohol misuse was only slightly below 1, indicating a
low predictability in those who did not drink to excess before.
The sensitivity values were low, especially for post-traumatic
stress disorder, and specificity values were high, especially for
post-traumatic stress disorder and alcohol misuse. The positive
predictive value for post-traumatic stress disorder was low
because it was uncommon. The negative predictive value for
post-traumatic stress disorder was high, indicating that an initial
score below the threshold for post-traumatic stress disorder
would tend to remain below. For the other psychological assessments the positive predictive value was higher than for
post-traumatic stress disorder, but the negative predictive value
was much lower.
We repeated the analysis restricting it to Telic 1-6 (table 5).
With the exception of post-traumatic stress disorder, the values
were similar to the previous analysis. The positive likelihood ratio
of post-traumatic stress disorder was similar only in those who
completed the full questionnaire at baseline.

Cases at follow-up according to measure
GHQ

240 (19.7)

64 (16.7)

54 (18.9)

PTSD

37 (3.0)

5 (1.3)

9 (3.1)

Symptoms

387 (31.8)

104 (27.2)

82 (28.7)

Self perception of health

162 (13.3)

44 (11.5)

37 (12.9)

Alcohol misuse

154 (12.7)

76 (19.8)

47 (16.4)

Era=personnel not deployed to Iraq; Telic 1= personnel deployed to Iraq 18 January to 28
April 2003; Telic 2-6=personnel deployed to Iraq 29 April 2003 or later. GHQ=general health
questionnaire; PTSD=post-traumatic stress disorder.
*From full and abridged questionnaires, using questions common to both.
†In 614 in Era, and 170 in Telic 1 and 157 in Telic 2-6.

Discussion
Main findings
This study provides little support for the use of mental health
screening before deployment for preventing mental disorders
after deployment. For every psychological assessment either the
positive predictive value or the negative predictive value was low.
The positive likelihood ratio for post-traumatic stress disorder
was much higher than for any other psychological assessment,
but as the disorder was uncommon ( < 3.2%) even with a
relatively high positive likelihood ratio the positive predictive

Table 4 Caseness at baseline as a predictor of caseness at follow-up in total cohort (n=1885): likelihood ratios, sensitivity, specificity, and positive and
negative predictive values (with 95% confidence intervals)
Positive likelihood ratio

Negative likelihood ratio

Sensitivity

Specificity

Positive predictive value

Negative predictive value
0.86 (0.84 to 0.88)

Full and abridged questionnaires (using questions common to both):
GHQ

2.7 (2.3 to 3.2)

0.69 (0.63 to 0.75)

0.42 (0.36 to 0.47)

0.85 (0.83 to 0.87)

0.39 (0.34 to 0.44)

PTSD

13.1 (7.2 to 23.8)

0.78 (0.67 to 0.91)

0.24 (0.13 to 0.37)

0.98 (0.97 to 0.99)

0.27 (0.15 to 0.42)

0.98 (0.97 to 0.98)

Symptoms

4.8 (3.8 to 5.9)

0.69 (0.65 to 0.73)

0.36 (0.32 to 0.40)

0.92 (0.91 to 0.94)

0.68 (0.62 to 0.73)

0.77 (0.75 to 0.79)

Self perception of
health

5.6 (4.5 to 7.0)

0.63 (0.57 to 0.70)

0.42 (0.35 to 0.48)

0.93 (0.91 to 0.94)

0.45 (0.39 to 0.52)

0.91 (0.90 to 0.93)

GHQ

3.2 (2.6 to 4.1)

0.64 (0.56 to 0.73)

0.45 (0.37 to 0.52)

0.86 (0.84 to 0.89)

0.44 (0.37 to 0.51)

0.87 (0.84 to 0.89)

PTSD

16.3 (7.1 to 37.2)

0.76 (0.61 to 0.94)

0.25 (0.11 to 0.45)

0.98 (0.97 to 0.99)

0.33 (0.15 to 0.57)

0.98 (0.97 to 0.99)

Symptoms

2.9 (2.4 to 3.5)

0.55 (0.48 to 0.63)

0.56 (0.50 to 0.62)

0.81 (0.78 to 0.84)

0.57 (0.51 to 0.63)

0.80 (0.77 to 0.83)

Alcohol misuse

4.4 (3.1 to 6.3)

0.74 (0.66 to 0.82)

0.32 (0.24 to 0.40)

0.93 (0.91 to 0.95)

0.44 (0.34 to 0.54)

0.88 (0.86 to 0.91)

Full questionnaire:

GHQ=general health questionnaire; PTSD=post-traumatic stress disorder.

Table 5 Caseness at baseline as a predictor of caseness at follow-up in Telic cohorts (n=669): likelihood ratios, sensitivity, specificity, and positive and
negative predictive values (with 95% confidence intervals)
Positive likelihood ratio

Negative likelihood ratio

Sensitivity

Specificity

Positive predictive value

Negative predictive value

Full and abridged questionnaires (using questions common to both):
GHQ

2.6 (1.9 to 3.7)

0.76 (0.66 to 0.87)

0.34 (0.25 to 0.43)

0.87 (0.84 to 0.90)

0.36 (0.27 to 0.46)

0.86 (0.83 to 0.89)

PTSD

3.9 (0.5 to 28.0)

0.95 (0.82 to 1.09)

0.07 (0.00 to 0.34)

0.98 (0.97 to 0.99)

0.08 (0.00 to 0.36)

0.98 (0.97 to 0.99)

Symptoms

4.7 (3.2 to 7.0)

0.72 (0.65 to 0.80)

0.33 (0.27 to 0.41)

0.93 (0.90 to 0.95)

0.65 (0.54 to 0.74)

0.78 (0.75 to 0.82)

Self perception of
health

6.5 (4.3 to 9.8)

0.63 (0.53 to 0.76)

0.41 (0.30 to 0.52)

0.94 (0.91 to 0.96)

0.47 (0.35 to 0.59)

0.92 (0.90 to 0.94)

Full questionnaire:
GHQ

3.2 (1.9 to 5.3)

0.74 (0.62 to 0.90)

0.33 (0.21 to 0.47)

0.90 (0.85 to 0.93)

0.40 (0.26 to 0.56)

0.86 (0.82 to 0.90)

PTSD

13.3 (3.2 to 56.0)

0.76 (0.51 to 1.14)

0.25 (0.03 to 0.65)

0.98 (0.96 to 0.99)

0.25 (0.03 to 0.65)

0.98 (0.96 to 0.99)

Symptoms

3.5 (2.5 to 5.0)

0.52 (0.41 to 0.65)

0.57 (0.46 to 0.67)

0.84 (0.79 to 0.88)

0.60 (0.49 to 0.70)

0.82 (0.77 to 0.87)

Alcohol

2.9 (1.7 to 5.0)

0.80 (0.68 to 0.93)

0.28 (0.17 to 0.40)

0.90 (0.86 to 0.94)

0.42 (0.27 to 0.58)

0.83 (0.79 to 0.88)

GHQ=general health questionnaire; PTSD=post-traumatic stress disorder.
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value was low. The negative likelihood ratio showed low predictability of a negative case at baseline. Our findings indicate that
although there is a meaningful relation between the results of
each test before and after the war, the levels of predictability were
too low to infer a persistent mental health state.
Our study is unique in that we had data on mental health status in a randomly selected sample of the British armed forces just
before planning started for the Iraq war. Thus the assessment
before deployment was not coloured by anticipatory anxiety or
exhilaration, both commonly seen before deployment.28 Screening before and after deployment has been implemented by the
US Department of Defense, but longitudinal assessments are
unavailable.28 29 Analysis before and after deployment has been
compared from separate cross sectional analyses.20 Such an
analysis allows the assessment of net changes, assuming that the
samples before and after deployment are similar, but it does not
allow analysis within individuals. A limitation of our study is the
response rate of about 70%, although this compares favourably
with other studies in the military30 and is as expected considering
the high mobility of young military personnel and a high rate of
turnover.20 Possible bias associated with non-completion of the
questionnaire cannot be eliminated but those with a possible
mental disorder at baseline had a similar response rate in the
follow-up to the rest.
The response rate was lower in the Era sample than the
deployed sample because the proportion of personnel who had
left the armed forces was higher in the Era sample. Personnel
who have left the services are less likely to take part, especially if
they are disaffected because of their service experiences.
The findings in context
Our results should be interpreted in the light of an ongoing discussion of the merits of screening before deployment.1 4 14 31 32
Such screening for assessing mental health before a major conflict has been an issue since the first world war.1 2 Many doctors
testifying to the Southborough Committee after the first world
war expressed the view that it was irresponsible not to assess
recruits’ mental health before enlistment.2 The shared view was
that vulnerable people should not become combatants. The US
started a vigorous screening programme to assess mental health
in the second world war, but the instruments used were
heterogeneous and poorly validated.2 After a memorandum
from General George C Marshall, alarmed by the large number
of enlisted personnel lost compared with the number of newly
drafted personnel, screening before enlistment was stopped.2
The same dilemma has emerged recently. In the US a serious
attempt has been made to develop a battery of psychological
tests to be used for screening.29 31 This may have been influenced
by the high rates of post-traumatic stress disorder in the US
armed forces deployed in Iraq—18% in the army and nearly 20%
in the marines, in contrast with 4% of the UK armed forces.20 28
Our results suggest that psychological symptoms tend to
persist for all our measures regardless of deployment. With the
exception of post-traumatic stress disorder, however, the
likelihood ratios, positive and negative, suggest implementation
of a screening programme would be an imperfect way of identifying individuals with mental health symptoms. Our results are
equivalent to those published over 50 years ago that showed that
although there was an association between those originally identified as unsuitable to serve in the armed forces, over time most
had only sporadic problems.13 14 Caseness related to the general
health questionnaire, physical symptoms, and alcohol misuse is
common in the civilian population and in the military. The
application of these tests for screening would create great
page 4 of 5

difficulties given the stigma associated with mental health problems,18 28 have serious resource implications, develop an
unsustainable staffing shortage, and might have an adverse effect
on morale.
The issue of post-traumatic stress disorder deserves a
separate discussion. The positive likelihood ratio for posttraumatic stress disorder was relatively high, but the confidence
intervals were too wide to assume that a diagnosis can be ruled in
or out with confidence. This would mean that those identified as
having post-traumatic stress disorder would have persistent
symptoms over time. The negative likelihood ratio was barely
below 1, however, denoting that not being a case had low predictive value. This result makes sense because it has already been
shown that vulnerability factors usually have low effect size for
post-traumatic stress disorder, in contrast with the response to a
traumatic event.33 Without considering the effectiveness of treating the condition, the main issue is whether it is worth screening
for post-traumatic stress disorder given a positive likelihood ratio
of 13 or 16 (depending on questionnaire). The low positive predictive value, resulting from the current low prevalence of the
condition, indicates that it would be unwise to implement a
screening programme.
It is our contention that screening for several mental
disorders and psychosocial difficulties, as proposed by Bliese and
colleagues,31 is fraught with problems. Common psychological
complaints that do not persist over time should not be
considered as good candidates for screening. On the other hand,
post-traumatic stress disorder, which can be persistent, might be
a better candidate provided its prevalence is sufficiently high.34 A
high prevalence of the disorder is being reported from the US,31
though it is less prevalent in the UK armed forces.18 20 23
We have focused only on the assessment of the instrument.
This must be considered with the question of acceptability, effectiveness, and side effects of screening and treatment. Issues
related to efficient organisation of the scheme should also be
thoroughly assessed. For example, only 22% of those above the
threshold for post-traumatic stress disorder in the US military
were referred for further mental health evaluation.35 In both the
US and UK militaries there remains considerable reluctance to
admit to mental health problems because of stigma and the perception of negative effects on career. Until these are addressed,
screening would continue to be ineffective.
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What is already known on this topic
Since the aftermath of the first world war there has been an
ongoing discussion on the benefits of screening military
personnel for mental health vulnerability before
deployment

What this study adds
Screening before deployment has a low predictability for
most common mental health conditions
The predictability of screening for post-traumatic stress
disorder is higher than for any other mental health
problem
As the prevalence of post-traumatic stress disorder is low
before deployment, screening for the condition would be
inappropriate despite a moderately high predictability
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