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ABSTRACT
Objective: Mental disorders in military personnel result
in high rates of attrition. Military organisations have
strengthened their mental health systems and attempted to
overcome barriers to care in order to see better outcomes.
This study investigated the roles of mental health services
renewal and delay to care in Canadian Armed Forces (CAF)
personnel diagnosed with mental disorders.
Design: Administrative data were used to identify a
retrospective cohort of 30 513 CAF personnel who
deployed in support of the mission in Afghanistan.
Study participants included 508 individuals with a
mental disorder diagnosis identified from CAF medical
records of a weighted, stratified random sample of
2014 individuals selected from the study cohort.
Weighted Cox proportional hazards regression
assessed the association of diagnosis era and delay to
care with the outcome, after controlling for a broad
range of potential confounders (eg, disorder severity,
comorbidity). Taylor series linearisation methods and
sample design weights were applied in generating
descriptive and regression analysis statistics.
Primary outcome: The outcome was release from
military service for medical reasons, assessed using
administrative data for the 508 individuals with a
mental disorder diagnosis.
Results: 17.5% (95% CI 16.0% to 19.0%) of the
cohort had a mental disorder diagnosis after an
Afghanistan-related deployment, of which 21.3% (95%
CI 17.2% to 25.5%) had a medical release over a
median follow-up of 3.5 years. Medical release risk was
elevated for individuals diagnosed before 30 April 2008
relative to those with recent diagnoses (adjusted HR
(aHR)=1.77 (95% CI 1.01 to 3.11)) and for individuals
with a long delay to care (>21 months after return)
relative to those with intermediate delays
(8–21 months, aHR 2.47=(95% CI 1.28 to 4.76)).
Conclusions: Mental health services renewal in the
CAF was associated with a better occupational outcome

for those diagnosed with mental disorders. Longer
delays to care were associated with a less favourable
outcome.

INTRODUCTION
Since 2001, millions of military personnel
have deployed to the conflicts in Southwest
Asia; many have returned with mental health

Strengths and limitations of this study

▪ This study demonstrates that two modifiable
factors, mental health system change and delay
to care, have associations with medically related
attrition rates among personnel with a mental
disorder in a previously deployed Canadian mili-
tary cohort. After controlling for potential con-
founding variables, the accumulation of change
in the Canadian military’s mental health system
was determined to be associated with lower
rates of medically related attrition. Long delays to
care were associated with higher rates of medic-
ally related attrition.

▪ Disorder severity, diagnosis mix (specifically,
post-traumatic stress disorder comorbid with a
depressive disorder), being a non-commissioned
service member, and being in certain occupa-
tional categories were also determined to be
independently associated with medically related
attrition rates.

▪ Diagnosis era was a proxy for changes in the
Canadian Armed Forces (CAF) mental health
system. It was not possible to identify precise
implementation time points for the many concur-
rent mental health system changes, precluding
identification of the drivers of the more favour-
able outcomes seen over time.
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problems.1 2 In Canada, 13.5% of personnel who
deployed in support of the mission in Afghanistan were
diagnosed with a service-related mental disorder within
4 years after their return.2 For those in high-threat loca-
tions, rates approached 30% after 7 years.2

Mental health problems have a pronounced impact
on military occupational fitness,3–17 which in turn can
lead to attrition when personnel fail to meet stringent
military occupational fitness requirements. Attrition is
the largest single mental health-related cost for employ-
ers,18 and it has particular salience for military organisa-
tions, given their extensive and specialised training
requirements.
Many factors influence adverse military occupational

outcomes such as attrition.5–8 10 17 19–24 In addition to
mental health problems,3–17 factors include age,5–8 10

19–21 24 gender,5–7 10 17 19–22 race/ethnicity,6 8 19

rank,5 10 17 19 20 23 24 component (Regular or Reserve
Force),19 years of service,10 17 23 24 marital status,10 22 24

element (Army, Navy or Air Force)5 21 and education.10

Research on factors influencing outcome among
those with mental disorders is sparse. Associations have
been seen with diagnosis,17 23 illness severity,23 24 years
of service,17 23 24 combat occupation,17 24 rank,17 23 24

gender,17 24 age,24 marital status,24 presence of
comorbid conditions17 and treatment,17 factors that are
mostly non-modifiable.
The Canadian Armed Forces (CAF) has reinforced its

mental health system over the past 15 years.25 The
number of mental health providers has more than
doubled. Seven multidisciplinary centres now provide
standardised assessment and treatment of service-related
mental health problems. Lower levels of stigma and
other barriers to care have been seen in comparison to
other military organisations,26 perhaps as a result of
de-stigmatisation efforts.27 Extensive resilience and
mental health training is embedded throughout indivi-
duals’ careers and across the deployment cycle, which
includes in-depth postdeployment mental health screen-
ing.28 The past decade has also seen policy changes that
make it easier for personnel who recover from mental
disorders to remain in uniform. Other nations have
engaged in similar efforts.29 30

Mental disorders have been shown to be associated
with attrition,13 31 both before and after the current con-
flicts in Southwest Asia, but there are no formal assess-
ments of changes in prognosis over time. Additionally,
the temporal changes in the CAF mental health system
that targeted reductions in barriers to care-seeking as
one of its objectives were expected to impact those who
would otherwise not seek care as well as reduce care-
seeking delays in others. However, delay to care can
potentially act independently on medically related attri-
tion, as it has been asserted that early care for
post-traumatic stress disorder (PTSD) and other mental
disorders has the potential to improve long-term prog-
nosis. Unfortunately, there is very little research support-
ing this assertion.32

This study investigates risk factors for medically related
attrition among personnel who deployed in support of
the CAF mission in Afghanistan and were diagnosed
with a mental disorder. We hypothesised that those who
were diagnosed later in the course of the conflict and
those who presented for care earlier would independ-
ently show more favourable outcomes.

METHODS
Study population and sampling
The study cohort consists of all CAF personnel
(N=30 513) who initiated a deployment outside of North
America and Europe in support of the Afghanistan
mission from 1 October 2001 through 31 December
2008. Over the duration of the mission, 158 CAF person-
nel died on-duty. A weighted, stratified random sample
of 2045 individuals was identified and medical records
of 2014 were reviewed; medical records were inaccessible
for 31 individuals before the end of the chart review
phase of the study, either because they were in transition
to a new location or were in active use for reasons other
than treatment. The sampling strata were defined by
deployment location and apparent mental health ser-
vices use, strata relevant to the parent study’s primary
objective.2

The current study was limited to 508 of the 2014 indi-
viduals whose chart review indicated that they had a
mental disorder diagnosis dated after the start date of
their first Afghanistan-related deployment.

Data collection
As discussed elsewhere,2 deployment details came from
administrative databases. Mental disorder diagnoses,
mental disorder history and clinician-identified attribu-
tions to service were abstracted from medical records
over the period of 22 June 2010 to 30 May 2011. The
evaluations of service-related mental disorders are done
in one of seven CAF regional mental health centres and
they follow a common, collaborative assessment model
that includes psychological testing and consultation
with, at minimum, a psychiatrist and a psychologist. The
clinicians comment on the association between the diag-
nosis and military service because this can have implica-
tions in terms of veterans’ benefits.
Data on release from service, demographics and mili-

tary characteristics came from administrative databases
(extract date 15 December 2012). Data linkages were
based on service number, a unique CAF-specific per-
sonal identifier.

Outcome definition
The primary outcome was release from military service
for medical reasons (ie, medically related attrition). The
broad categories for release, and their representation in
the cohort, include misconduct (0%), unsatisfactory
service (0%), service completed (3.7%), medical (5.4%)
and voluntary (19.9%). Medical releases result when
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individuals are determined to be unfit to perform the
full range of their duties as a consequence of a health
problem.33

Military personnel in the CAF have an occupational
fitness requirement, one that takes into consideration
the potential duties required under the demanding and
unpredictable conditions of operational deployments.
This requirement is enshrined in the principle of
‘Universality of Service’, which the CAF enforces by
requiring all personnel to be able to perform certain
common military tasks and to be deployable to any
environment with little medical support. Individuals who
are persistently in violation of Universality of Service will
be released from service.
When CAF personnel are diagnosed with a medical con-

dition, their clinician determines whether the diagnosis or
treatment may interfere with duties. This assessment is a
sequential process; it begins with a thorough examination,
followed by a comprehensive description of medical
employment limitations. Clinicians assign a set of codes
(medical categories) that summarise the medical employ-
ment limitations’ impact on duties. Persistent medical
employment limitations and medical categories are vali-
dated by physicians in the Medical Standards Section of
the CAF, ensuring a standardised application.
While some persistent medical employment limita-

tions will ultimately lead to a release from military
service, others will be accommodated. Individuals whose
validated limitations are likely to violate Universality of
Service undergo an administrative review; those deter-
mined to be in violation will ultimately be released.

Covariates of interest
The primary covariates of interest were: (1) diagnosis
era, a proxy for evolutionary enhancements to the CAF
mental health system and changes in medical fitness
determination practices for individuals with mental dis-
orders, and (2) delay to diagnosis and care, calculated
as the latency from most recent Afghanistan-related
deployment return date to diagnosis date. The most
recent Afghanistan-related deployment return date,
prior to a diagnosis, was the most relevant reference
point for delay calculations; a majority of the cohort had
a single deployment (80%) and it is very rare for an
individual to deploy with a significant mental health
problem. The median date (30 April 2008) categorised
diagnosis dates into two eras. This was based on initial
investigations that suggested changes in the medically
related attrition outcome after 2008. Delay to care was
categorised into tertiles: ≤245 days (≤8 months), 246–
636 days (8–21 months) and ≥637 days (>21 months).
The delay intervals were chosen based on initial investi-
gations that suggested a non-linear, u-shaped, relation-
ship between delay to care and the outcome.

Potential confounders
Potential confounders identified in other studies2–17 19–24

included sex, age, element (Army, Navy or Air Force),

component (Regular or Reserve Force), rank category,
military occupation, years of service, marital status and
presence of live-in dependents. Military occupation was
categorised into eight groups:34 facility support (FS);
Health Services (HS); information management; intelli-
gence, surveillance and reconnaissance; operations
support (OPS Support); operations technicians; special-
ist; and operations (OPS), which included combat arms
occupations.
Diagnosis-related covariates included indication of a

previous history of mental disorder diagnoses and each
Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR) axis, exclud-
ing axis IV. Axis I diagnosis codes were categorised into
seven groups based on conceptual considerations and
disorder patterns: four single diagnosis categories of
PTSD, depressive disorder (ie, major depression or dys-
thymic disorder), adjustment disorder or single ‘other’
disorder, and three comorbid categories of both PTSD
and depressive disorder only, all other comorbid combi-
nations with PTSD and any other non-PTSD comorbid
combination. Axis II information was dichotomised for
presence of a personality disorder or trait, while axis III
information was categorised for presence of a relevant
musculoskeletal condition, other condition or none.
Functional status (reflected by axis V, the Global
Assessment of Functioning) was categorised into four
groups: 0–50 (severe symptoms), 51–60 (moderate symp-
toms), 61–70 (mild symptoms) and 71–100 (transient
symptoms).

Data analysis
The data were analysed using SAS for Windows, V.9.3,
and sampling weights accounted for the design effect.
Taylor Series Linearization methods35 were used to
determine 95% CIs for descriptive statistics. Missing
values were identified for marital status, the presence of
live-in dependents, and DSM Axis V. The fully condi-
tional specification multiple imputation method36 was
implemented when analysing these covariates.
Weighted Kaplan-Meier methods37 generated event

probabilities. Zero time was defined as the diagnosis
date. Event time was the medical release date.
Individuals were censored at the earlier of non-medical
release date or database extraction date. Ninety-five per
cent CIs for Kaplan-Meier estimates were generated
using bootstrap methods.38

Weighted Cox regression assessed the association of
medical release with covariates; results were expressed as
HRs and their 95% CIs, generated using Taylor Series
Linearization methods.35 The two primary covariates of
interest (ie, diagnosis era and delay to care) were forced
into a regression model that included potential confoun-
ders selected using a two-stage approach. Initially,
weighted Cox regressions assessed the unadjusted rela-
tionship between each potential confounder and
medical release; covariates with a Wald test p<0.15 were
included in a multivariate model. In the second stage,
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backwards elimination removed potential confounders
using a Wald test p value threshold of 0.05. Delay to care
was handled as an interaction term (delay by whether
the diagnosis was Afghanistan deployment-related). This
approach optimised the use of available data; among
individuals with an Afghanistan deployment-related diag-
nosis, the Afghanistan-related deployment return date is
a relevant proxy for symptom onset timing in delay to
care calculations while this is not the case for individuals
with diagnoses that are not Afghanistan deployment-
related. Delay to care HRs were only assessed among
those with Afghanistan deployment-related diagnoses.
Regression diagnostic plots were reviewed with respect to
the proportional hazards assumption.37

RESULTS
Study cohort characteristics
Medical records were reviewed for 2014 individuals and
inaccessible for an additional 31. Of the 2014 indivi-
duals, 508 who had a mental disorder diagnosis after the
start of their first Afghanistan-related deployment com-
prised the study sample, representing 5337 individuals
in the cohort (17.5%, 95% CI 16.0% to 19.0%).
The study subset consisted largely of men in the

Regular Forces of the Army (table 1). At the time of
their diagnosis, a majority of individuals were younger
than 40, married, had no live-in dependents and had
less than 20 years of military service. Although 46.0% of
the study subset were in the ‘OPS’ occupation category,
79.6% of these were combat arms occupations. Table 1
summarises the distribution and bivariate associations of
these characteristics with medically related attrition.

Mental disorder diagnoses
Table 2 summarises the distribution of clinical character-
istics and their unadjusted association with medically
related attrition. A majority of diagnoses (82.0%; 95%
CI 78.3% to 85.7%) were service-related; 77.0% were
attributed to Afghanistan-related deployments and 5.0%
were attributed to other deployments. PTSD was the
most diagnosed condition (49.1%; 95% CI 44.2% to
53.9%), followed by depressive disorder (ie, major
depression or dysthymic disorder; 44.7%; 95% CI 39.5%
to 49.8%). PTSD was often a comorbid diagnosis: It
occurred alone in 15.7% (95% CI 12.1% to 19.4%); with
depressive disorder only in 14.3% (95% CI 10.9% to
17.7%); and with any other disorder(s) in 19.1% (95%
CI 15.6% to 22.5%).
The median diagnosis date was 30 April 2008 (range

19 November 2001 to 24 January 2011). The mean delay
to care among individuals with an Afghanistan-related
mental disorder diagnosis was 551 days (95% CI 500 to
602; median 400 days).

Medically related attrition
As of 15 December 2012, 35.5% (95% CI 30.8% to
40.3%) had released from service, 21.3% (95%

CI 17.2% to 25.5%) were medical releases and 14.2%
(95% CI 10.7% to 17.8%) were for other reasons (ie,
12.7% voluntary releases; 1.5% service completion
releases). Mean follow-up time from diagnosis to the
earlier of release or censor date was 1456 days (95% CI
1373 to 1538); the median was 1267 days (3.5 years).
Individuals who medically released had a mean of
15.5 years of service (95% CI 13.7 to 17.3) at the time of
release while those without a medical release had
13.0 years (95% CI 12.2 to 13.8) at censor date.
At 5 years of follow-up, an estimated 25.8% (95% CI

20.2% to 31.4%) medically released compared with
13.7% (95% CI 10.1% to 17.3%) releasing for other
reasons. There was separation in the Kaplan-Meier
curves for medical release by diagnosis era (figure 1).
Follow-up time was limited for recent diagnoses; the
maximum was 4.6 years. At 4.5 years of follow-up, an esti-
mated 26.8% (95% CI 20.2% to 33.3%) of those diag-
nosed before 30 April 2008 (median) had medically
released compared with 19.7% (95% CI 12.1% to
27.2%) thereafter. However, the unadjusted HR compar-
ing diagnosis eras was not statistically significant (HR
1.45 (95% CI 0.87 to 2.42); table 2).
At 5 years of follow-up, an estimated 29.1% (95% CI

22.5% to 35.8%) of individuals whose mental disorder
diagnosis was Afghanistan deployment-related had med-
ically released. Figure 2 displays the Kaplan-Meier curves
for medical release as a function of delay to care among
individuals with an Afghanistan deployment-related diag-
nosis. Separation in the curves was again noted: At
5 years of follow-up, an estimated 28.3% (95% CI 18.7%
to 37.8%) of those with a short delay to care
(≤245 days) medically released compared with 19.5%
(95% CI 10.6% to 28.5%) with a medium delay (246–
636 days) and 46.4% (95% CI 27.4% to 65.4%) with a
long delay (≥637 days). While medical release risk was
elevated for individuals having either short or long
delays to care, relative to those with medium delays, the
unadjusted HR was not statistically significant for short
delays (HR 1.69 (95% CI 0.93 to 3.08)) but it was for
long delays (HR 2.24 (95% CI 1.17 to 4.30); table 2).

Cox proportional hazards regression
The mental disorder history, DSM Axis II, component,
sex and marital status potential confounders were dis-
carded during assessment of their unadjusted relation-
ship with medical release; DSM Axis III, element, age
category, years of service and live-in dependents were
discarded during the backwards elimination regression.
The final model that assessed the primary covariates
controlled for diagnosis case-mix, military occupation,
DSM Axis V (functional impairment) and rank category.
The adjusted model (table 3) showed that individuals

diagnosed before the median date of 30 April 2008 had
a higher medical release risk relative to those diagnosed
recently (adjusted HR (aHR) 1.77 (95% CI 1.01 to
3.11)). Among individuals with an Afghanistan
deployment-related mental disorder, those with a long
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Table 1 Demographic and military characteristics of the study subset (weighted N=5337; sample n=508) and their

unadjusted association with medically related attrition

Medical release

Characteristic

Unweighted

Sample

number Weighted (%) Per cent 95% CI

Unadjusted

HR 95% CI

Occupation categorisation*

FS 12 2.7 54.8 24.4 to 85.3 5.36a 2.21 to 12.98

HS 28 4.8 12.6 0.9 to 24.3 0.76 0.26 to 2.26

IM 31 4.8 18.2 5.0 to 31.5 0.79 0.32 to 2.00

ISR 22 3.5 21.3 4.2 to 38.5 1.29 0.57 to 2.92

OPS Support 96 15.4 29.9 19.0 to 40.8 1.75c 0.98 to 3.12

OPS Tech 58 16.0 21.2 9.3 to 33.1 0.81 0.36 to 1.80

Specialist 34 6.8 15.7 2.7 to 28.6 0.86 0.34 to 2.18

OPS 227 46.0 18.6 12.7 to 24.5 Reference Reference

Occupation categorisation (aggregated)*

FS 12 2.7 54.8 24.4 to 85.3 5.75a 2.46 to 13.46

OPS Support 96 15.4 29.9 19.0 to 40.8 1.88b 1.11 to 3.20

Other 400 81.9 18.6 14.2 to 23.0 Reference Reference

Component

Reserve Forces 23 6.7 12.7 0 to 28.7 0.68 0.16 to 2.81

Regular Forces 485 93.3 21.9 17.6 to 26.2 Reference Reference

Element*

Air Force 66 12.9 26.9 13.9 to 39.9 2.21c 0.94 to 5.22

Navy 65 21.0 17.4 7.3 to 27.5 Reference Reference

Army 377 66.1 21.5 16.8 to 26.2 1.84c 0.95 to 3.57

Rank*

Officer 48 10.4 4.9 0 to 9.8 Reference Reference

SNCM 130 24.8 25.4 16.3 to 34.5 6.10a 1.92 to 19.33

JNCM 330 64.7 22.4 17.2 to 27.6 4.63a 1.51 to 14.17

Sex

Female 62 9.8 25.2 14.5 to 36.0 1.25 0.74 to 2.11

Male 446 90.2 20.9 16.4 to 25.4 Reference Reference

Age*

≤29 140 27.9 11.2 5.5 to 16.8 Reference Reference

30–39 234 44.5 24.7 18.3 to 31.1 1.85c 0.98 to 3.47

≥40 134 27.6 26.1 17.4 to 34.8 2.38b 1.20 to 4.72

Years of service*

≤9 214 43.1 16.3 10.7 to 22.0 Reference Reference

10–19 194 35.5 24.6 17.5 to 31.6 1.42 0.86 to 2.35

≥20 100 21.4 26.0 16.0 to 35.9 1.84b 1.01 to 3.37

Marital status (MI)†

Married 350 68.7 23.1 17.8 to 28.3 Reference Reference

Single—never married 100 20.0 14.5 7.5 to 21.4 0.58c 0.32 to 1.06

Divorced/widowed/separated 49 9.7 17.5 5.9 to 29.1

Unspecified 9 1.6 55.3 18.7 to 92.0 0.70 0.33 to 1.49

Live-in dependents (MI)*,†

Yes 232 42.8 27.3 20.4 to 34.2 1.61b 1.03 to 2.53

No 246 50.8 16.5 11.4 to 21.6 Reference Reference

Unspecified 30 6.4 19.5 3.5 to 35.5

Otherwise, p>0.15.
*The Wald test p value was less than 0.15 for variables: occupation categorisation, element, rank, age, years of service and live-in
dependents (MI).
†MI was used to compute the unadjusted HR for variables: marital status (MI) and live-in dependents (MI).
ap≤0.01.
bp≤0.05.
cp≤0.1.
dp≤0.15.
FS, facility support; HS, health services; IM, information management; ISR, intelligence, surveillance and reconnaissance; JNCM, junior
non-commissioned member; MI, multiple imputation used; OPS Support, operations support; OPS Tech, operations technicians; OPS,
operations; SNCM, senior non-commissioned member.
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Table 2 Clinical characteristics among individuals of the study subset (weighted N=5337; sample n=508) and their unadjusted association with medically related attrition

Medical release

Clinical characteristic

Unweighted

Sample number Weighted (%) Per cent 95% CI Unadjusted HR (95% CI)

Diagnosis timing* (median split)

30 April 2008 or later 273 50.2 12.1 7.6 to 16.6 Reference Reference

Before 30 April 2008 235 49.8 30.6 23.9 to 37.4 1.45e 0.87 to 2.42

Delay to care†,* (tertile split)

Short: ≤245 days 138 33.0 27.3 19.4 to 35.2 1.69d 0.93 to 3.08

Medium: 246–636 days 144 33.9 14.7 8.4 to 20.9 Reference Reference

Long: ≥637 days 133 33.1 23.1 14.1 to 32.1 2.24c 1.17 to 4.30

Mental disorder diagnosis history

Yes 142 28.4 23.0 15.1 to 30.8 0.84 0.52 to 1.37

None indicated 366 71.6 20.7 15.8 to 25.6 Reference Reference

Mental disorder diagnoses

Any PTSD 272 49.1 28.9 22.8 to 35.0 2.22b 1.36 to 3.63

No PTSD 236 50.9 14.0 8.6 to 19.4 Reference Reference

Any non-PTSD anxiety 128 26.8 14.7 7.9 to 21.6 0.54c 0.31 to 0.95

No non-PTSD anxiety 380 73.2 23.7 18.7 to 28.8 Reference Reference

Any adjustment disorder 128 23.6 17.3 9.4 to 25.3 0.73 0.41 to 1.31

No adjustment disorder 380 76.4 22.5 17.7 to 27.4 Reference Reference

Any depressive disorder 228 44.7 25.6 19.0 to 32.2 1.58c 1.00 to 2.48

No depressive disorder 280 55.3 17.9 12.5 to 23.2 Reference Reference

Any bipolar disorder 6 1.7 35.7 0 to 79.0 1.34 0.51 to 3.54

No bipolar disorder 502 98.3 21.1 16.9 to 25.2 Reference Reference

Any other mood disorder 7 1.7 9.8 0 to 28.7 0.25 0.03 to 2.30

No other mood disorder 501 98.3 21.5 17.3 to 25.7 Reference Reference

Any somatoform disorder 6 1.5 79.9 44.5 to 100 4.52c 1.16 to 17.64

No somatoform disorder 502 98.5 20.4 16.3 to 24.6 Reference Reference

Any substance abuse disorder 83 16.1 19.3 9.7 to 28.9 0.93 0.52 to 1.66

No substance abuse disorder 425 83.9 21.7 17.1 to 26.3 Reference Reference

Mental disorder diagnosis case-mix*

PTSD only 79 15.7 25.5 13.8 to 37.2 1.50 0.58 to 3.88

Depressive disorder only 58 13.4 20.4 7.1 to 33.7 1.46 0.51 to 4.20

Other single diagnosis only 47 10.8 4.0 0.0 to 8.4 0.21c 0.05 to 0.87

Adjustment disorder only 59 10.7 18.2 5.6 to 30.7 Reference Reference

PTSD and depressive disorder 80 14.3 33.8 22.5 to 45.2 2.38d 0.97 to 5.82

PTSD and other 113 19.1 28.0 18.7 to 37.3 1.82 0.75 to 4.41

Any other combination (excluding PTSD) 72 15.9 12.7 3.7 to 21.7 0.74 0.25 to 2.22

DSM-IV—Axis II personality disorder/trait

Yes 70 14.3 20.7 9.1 to 32.3 0.97 0.50 to 1.89

None indicated 438 85.7 21.4 17.0 to 25.9 Reference Reference
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Table 2 Continued

Medical release

Clinical characteristic

Unweighted

Sample number Weighted (%) Per cent 95% CI Unadjusted HR (95% CI)

DSM-IV—Axis III general medical conditions present*

Musculoskeletal 126 24.6 31.2 21.7 to 40.6 1.92c 1.15 to 3.21

Other 117 22.5 22.8 13.5 to 32.0 1.42 0.80 to 2.53

None indicated 265 52.9 16.1 11.1 to 21.1 Reference Reference

DSM-IV—Axis V global assessment of functioning (MI)*,‡

0–50: Severe symptoms 46 7.5 42.5 27.6 to 57.4 9.32b 2.89 to 30.09

51–60: Moderate symptoms 152 27.8 19.7 13.1 to 26.4 2.98d 0.89 to 9.95

61–70: Mild symptoms 163 33.7 25.3 17.0 to 33.6 3.76c 1.23 to 11.49

71–100: Transient symptoms 55 11.7 7.1 1.8 to 12.3 Reference Reference

Unspecified 92 19.3 17.0 7.6 to 26.5

Otherwise, p>0.15.
*The Wald test p value was less than 0.15 for variables: diagnosis timing, delay to care, mental disorder diagnosis case-mix (including any PTSD, any non-PTSD anxiety disorder, any
depressive disorder and any somatoform disorder), DSM-IV—Axis III general medical conditions present and DSM-IV—Axis V global assessment of functioning (MI).
†Delay to care is calculated as the latency from most recent Afghanistan-related deployment return date to diagnosis date, for diagnoses attributed to an Afghanistan deployment (n=415).
‡MI was used to compute the unadjusted HR for variable: DSM-IV—Axis V global assessment of functioning (MI).
bp≤0.01.
cp≤0.05.
dp≤0.1.
ep≤0.15.
DSM-IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; MI, multiple imputation used; PTSD, post-traumatic stress disorder.
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delay to care had a higher medical release risk relative
to those with a medium delay (aHR 2.47 (95% CI 1.28
to 4.76)); there was no statistically significant difference
in risk between those with short and intermediate delays
to care (aHR 1.55 (95% CI 0.85 to 2.83)).
Medically related attrition risk varied by diagnosis mix

(table 3). Individuals with both a PTSD and depression
diagnosis had a higher risk relative to those with adjust-
ment disorder alone (aHR 2.88 (95% CI 1.05 to 7.88)).
However, while individuals with PTSD alone, depression

alone or PTSD with other mental disorder diagnoses
had comparably elevated medical release risks relative to
those with adjustment disorder alone, these were not
statistically significant. The medically related attrition
risk was also higher for individuals in the axis V severe
symptoms category (aHR 8.48 (95% CI 1.86 to 38.73))
relative to those with transient symptoms and elevated
but not statistically significant for individuals with mod-
erate or mild symptoms. Additionally, medically related
attrition risk was higher for individuals in both the

Figure 1 Kaplan-Meier estimates of the probability of a medical release from military service with increasing time from mental

disorder diagnosis by diagnosis era. The diagnosis era was defined using a median split: before 30 April 2008 (sample n=235,

weighted N=2659) and 30 April 2008 or later (sample n=273, weighted N=2678).

Figure 2 Kaplan-Meier estimates of the probability of a medical release from military service with increasing time from a mental

disorder diagnosis by delay to care. Delay was calculated from the most recent Afghanistan deployment return date to the

diagnosis date of an Afghanistan deployment-related disorder. Delays to care were categorised into tertiles: short (≤245 days;

sample n=138, weighted N=1355), medium (246–636 days; sample n=144, weighted N=1394) and long (≥637 days; sample

n=133, weighted N=1360).

8 Boulos D, Zamorski MA. BMJ Open 2015;5:e008591. doi:10.1136/bmjopen-2015-008591

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008591 on 7 D

ecem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


junior (aHR 4.12 (95% CI 1.15 to 14.73)) and senior
(aHR 4.93 (95% CI 1.35 to 18.05)) non-commissioned
member rank categories relative to officers.
The occupation categorisation was modified following

the assessment of its unadjusted relationship with
medical release, keeping FS and OPS Support, which
had elevated HRs, but aggregating other occupational
categories, which did not. Attrition risk was higher for
the FS (aHR 4.98 (95% CI 1.62 to 15.32)) and OPS
Support (aHR 2.40 (95% CI 1.41 to 4.08)) categories
relative to the aggregated occupational category. FS
included occupations such as construction engineers,
fire fighters, plumber/gas fitter and technicians in:
water, fuels and the environment, electrical distribution,
plumbing and heating, refrigeration and mechanical
systems, and weather systems processing. OPS Support
included occupations such as logistics support, air traffic
controllers, supply technicians, traffic technicians, postal
clerks, administrative clerks, financial clerks, resource

management support clerks and mobile support equip-
ment operators.

DISCUSSION
Key findings
Our study’s primary objective was to explore the associ-
ation of mental disorder diagnosis era and delay to care
with medically related attrition. We observed that an
unfavourable occupational prognosis was more likely for
individuals diagnosed before 30 April 2008 (aHR=1.77).
Also as hypothesised, those with the longest delay to
care (>21 months) had a higher risk of medical release
relative to those with an intermediate delay (aHR=2.47).
There was no significant difference in outcome between
those with short and intermediate delays to care.
We identified several other independent risk factors

for medically related attrition, including disorder sever-
ity, diagnosis mix (specifically, PTSD comorbid with a

Table 3 Cox proportional hazard regression assessment of the adjusted association of demographic, military and clinical

characteristics with medical release, following a backwards elimination selection process*

Characteristic Adjusted HR 95% CI

Diagnosis Timing (median split)

30 April 2008 or later Reference Reference

Before 30 April 2008 1.77d 1.01 to 3.11

Delay to care† (tertile split)

Short: ≤245 days 1.55 0.85 to 2.83

Medium: 246–636 days Reference Reference

Long: ≥637 days 2.47c 1.28 to 4.76

Mental disorder diagnosis case-mix

PTSD only 2.17 0.77 to 6.07

Depressive disorder only 2.29 0.68 to 7.65

Other single diagnosis only 0.32 0.07 to 1.48

Adjustment disorder only Reference Reference

PTSD and depressive disorder 2.88d 1.05 to 7.88

PTSD and other 1.99 0.72 to 5.48

Any other combination (excluding PTSD) 1.05 0.29 to 3.78

DSM IV—Axis V global assessment of functioning (MI)

0–50: Severe symptoms 8.48c 1.86 to 38.73

51–60: Moderate symptoms 2.44 0.52 to 11.53

61–70: Some mild symptoms 3.45e 0.81 to 14.65

71–100: Transient symptoms Reference Reference

Occupation categorisation (aggregated)

FS 4.98c 1.62 to 15.32

OPS Support 2.40c 1.41 to 4.08

Other Reference Reference

Rank

Officer Reference Reference

SNCM 4.93d 1.35 to 18.05

JNCM 4.12d 1.15 to 14.73

Otherwise, p>0.10.
*A backwards elimination selection process identified the following variables for removal from the final assessment model, listed in their order
of removal: live-in dependents, years of service, element, DSM IV—Axis III and age.
†Delay to care is calculated as the latency from most recent Afghanistan-related deployment return date to diagnosis date, for diagnoses
attributed to an Afghanistan deployment (n=415).
cp≤0.01.
dp≤0.05.
ep≤0.10.
DSM-IV, Diagnostic and Statistical Manual of Mental Disorders; FS, facility support; JNCM, junior non-commissioned member; MI, multiple
imputation used; OPS Support, Operations Support; PTSD, post-traumatic stress disorder; SNCM, Senior non-commissioned member.
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depressive disorder), being a non-commissioned
member, and being in certain occupational categories.
A number of potential risk factors had no significant
relationship with the primary outcome, including DSM
Axis II comorbidity, complicating musculoskeletal or
other medical problems, a history of mental disorders,
age, years of service, sex, marital status, live-in depen-
dents, component (Regular or Reserve Forces), and
element (Army, Navy or Air Force).

Comparison with other findings
We could not identify other studies that compared mili-
tary occupational outcome from one time period to
another among individuals with mental disorders. While
there is evidence that PTSD remission rates have been
increasing over time,39 the effect on attrition is
unknown. Studies on the association of prognosis rela-
tive to the timing of care are sparse, though consistent
with our findings, Maguen et al32 found indications that
veterans who initiated PTSD treatment earlier after
deployment return were more likely to see symptom
improvement.
Our finding of a less favourable occupational outcome

among individuals with more severe illness and in lower
ranks mirrors the unadjusted findings from
others.17 23 24 In contrast, while we observed a less
favourable outcome for certain occupations, these occu-
pations differed from ones identified by others (combat
arms occupations).17 24 Other studies identified
gender,17 service length17 24 and diagnosis17 23 24 to be
associated with outcomes in their adjusted models. We
did not find significant associations for gender or
service length in our adjusted models but we did for
diagnosis mix. However, these other studies were among
different populations, used premature release from
service17 24 or return to occupational fitness23 as out-
comes and they emanate from other military organisa-
tions in which these and other prognostic factors may
play out differently.

Strengths and limitations
This study’s primary strength is that it explores an
important but under-researched issue: the effects of
mental health services renewal and delay to care on
occupational prognosis of military mental health pro-
blems. We were able to control for a broad range of
potential confounders, notably severity and various
forms of medical and psychiatric comorbidity. The
time-to-event analytic approach allowed for an efficient
use of the data.
This study’s primary limitation is its observational

nature: We sought to explore changes in prognosis as a
function of diagnosis era, itself a proxy for evolutionary
changes in the CAF mental health system. It is possible
that unmeasured factors could account for the observed
improvement in prognosis. We were unable to identify
precise implementation time points for the many concur-
rent changes, precluding identification of the drivers of

the more favourable outcomes seen over time. We could
not control for unmeasured factors related to care-
seeking behaviours and the timing of first care which are
potentially associated with occupational prognosis.
It was not possible to distinguish medically related

attrition that was due to physical issues from those that
were due to mental health issues for the entire study
population. Augmented data on the medical condition
attributed to a medical release began to be collected in
2009 and, therefore, was available for only a subset of
the individuals in this study (ie, 46% of those with a
medical release). Among these individuals with such
data and a medical release, 56% had a mental disorder
identified as the primary condition attributed to the
medical release; an additional 3% had a mental disorder
identified as a secondary condition.
We calculated delay to care using the most recent

Afghanistan-related deployment return date prior to
diagnosis and not the unknown timing of the precipitat-
ing incident or symptom onset. While our sample size
was large enough to identify at least some significant
predictors (notably those related to our primary object-
ive), there was limited power to detect differences for
some comparisons. Finally, there is a possibility that our
favourable findings reflect a lengthening of the delay to
medically related attrition, a beneficial short-term
outcome, as opposed to a shift from releases for medical
reasons to releases for other reasons (eg, term of service
completed), a beneficial long-term outcome.

Implications
A sizable fraction of personnel who deployed in support
of the CAF mission in Afghanistan will be diagnosed
with a service-related mental disorder and we observed
that almost 30% of those who do will medically release
within 5 years. Those who medically release will take
their substantial military experience (15.5 years, on
average) with them when they leave. This speaks to the
sizable impact of service-related mental disorders on
military organisations and to the benefits of efforts to
reduce medically related attrition.
We found encouraging evidence that occupational

prognosis for postdeployment mental disorders
improved significantly over the past 12 years in the CAF.
Since many possible sources of confounding were
addressed, we believe that this finding is related to
mental health system changes. Further research may
permit identification of the relative contribution of each
of the many implemented changes.
We also found that those who presented for care rela-

tively late (>21 months after return) had poorer occupa-
tional prognosis. However, while prognosis tended to be
poorer for individuals with a short delay to care relative
to those with a medium delay, this did not achieve statis-
tical significance. The decision to seek care is a compli-
cated one. Illness perceptions and concerns such as
stigma, career impact of care-seeking, eligibility for later
benefits, confidence in care provision, uncertainty of

10 Boulos D, Zamorski MA. BMJ Open 2015;5:e008591. doi:10.1136/bmjopen-2015-008591

Open Access

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008591 on 7 D

ecem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


need, etc, can influence care-seeking;26 we did not
measure these factors. Assessment of these would be
helpful in future research. While our findings on delay to
care and prognosis are encouraging, definitive studies
are needed to assess specific interventions to shorten the
delay to care (eg, antistigma programmes, screening).
Decreases in delay to care were an explicit target of

CAF mental health services renewal, and we found that
shorter delays were independently associated with more
favourable outcomes. Hence, if these promotion activ-
ities were successful, our estimate of the beneficial effect
of mental health services renewal (captured by diagnosis
era) may be conservative.
Some of our findings may help clinicians prognosti-

cate more effectively, at least with occupational progno-
sis. Interestingly, a history of mental health problems,
medical comorbidity, axis II comorbidity and axis I
comorbidity patterns other than PTSD comorbid with
depressive disorder were not associated with an
unfavourable occupational outcome.
In contrast, non-commissioned members had a four-

fold greater risk of medical release relative to officers.
Those in two occupational categories also had an ele-
vated risk. This is surprising, given that the mental
health-related fitness standards largely do not differ by
rank or occupation. We have no clear explanation for
these phenomena.

CONCLUSION
The CAF and other military organisations have invested
heavily in their mental health systems. We found that
these investments were associated with an encouraging
decrease in medically related attrition and that shorter
delays to care may also lead to better occupational out-
comes. These findings speak to the potential impact of
mental health services renewal and efforts to shorten
delay to care. The high prevalence of deployment-
related mental disorders, their sizeable risk for medically
related attrition and the substantial expertise inevitably
lost during medical release all reinforce the potential
impact of these efforts.
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