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ABSTRACT
Objective: To assess whether the delay to care
among Canadian Armed Forces (CAF) personnel who
sought care for a mental disorder changed over time
and in association with CAF mental health system
augmentations.
Design: A stratified, random sample (n=2014) was
selected for study from an Afghanistan-deployed
cohort (N=30 513) and the 415 (weighted N=4108)
individuals diagnosed with an Afghanistan service-
related mental disorder were further assessed.
Diagnosis-related data were abstracted from medical
records (22 June 2010 to 30 May 2011). Other data
were extracted from administrative databases. Delay to
care was assessed across five mental health system
eras: 2002/2004, 2005/2006, 2007, 2008 and 2009/
2010. Weighted Cox proportional hazards regression
assessed the association between era, handled as a
time-dependent covariate, and the outcome while
controlling for a broad range of potential confounders
(ie, sociodemographic, military and clinical
characteristics). Taylor series linearisation methods and
sample design weights were applied in generating
descriptive and regression analysis statistics.
Primary outcome: The outcome was the delay to
mental healthcare, defined as the latency from most
recent Afghanistan deployment return date to diagnosis
date, among individuals with an Afghanistan service-
related mental disorder diagnosis.
Results: Mean delay to care was 551 days (95% CI
501 to 602); the median was 400 days. Delay to care
decreased in subsequent eras relative to 2002/2004;
however, only the most recent era (2009/2010) was
statistically significant (adjusted HR (aHR): 3.01 (95%
CI 1.91 to 4.73)). Men, operations support
occupations, higher ranks, non-musculoskeletal
comorbidities and fewer years of military service were
also independently associated with longer delays to
care.
Conclusions: CAF mental health system changes were
associated with reduced delays to mental healthcare.
Further evaluation research is needed to identify the
key system changes that were most impactful.

INTRODUCTION
The unique experiences encountered by
military personnel on deployment can create
a vulnerability to a number of health pro-
blems; a fraction will develop mental health
problems and will have a need for mental
health services. Since 2001, millions of mili-
tary personnel have deployed to the conflicts
in Southwest Asia and many have returned
with mental health 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-

Strengths and limitations of this study

▪ Reducing delays to mental healthcare in military
(and civilian) populations has been targeted by
numerous programmes attempting to reduce
barriers to care and this study demonstrated a
reduction in the delay to care over time among
Canadian Armed Forces (CAF) personnel with an
apparent mental healthcare need.

▪ This study used an objective measure of delay to
care from an apparent need, as indicated by a
disorder that resulted from an attributed deploy-
ment exposure, to a concrete measure of care
being received for the apparent need, as defined
by the specific service-related diagnosis.

▪ The delay to mental healthcare measured in this
study was a sum of the delay from individuals’
apparent need for care to their decision to seek
it and the administrative delay or wait time
imposed before care is actually received.

▪ The era variable used in this observational study
was a proxy for mental health system augmenta-
tions that were made over time in the CAF and
while beneficial reductions in delay to care were
associated with the more recent system augmen-
tations, the beneficial reductions cannot be
definitively attributed to these augmentations.

Boulos D, Zamorski MA. BMJ Open 2016;6:e012384. doi:10.1136/bmjopen-2016-012384 1

Open Access Research

http://dx.doi.org/10.1136/bmjopen-2016-012384
http://dx.doi.org/10.1136/bmjopen-2016-012384
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2016-012384&domain=pdf&date_stamp=2016-09-08
http://bmjopen.bmj.com


threat locations, estimated rates approach 30% after
7 years.2

Previous studies on military personnel indicate that
many with a mental disorder do not seek out needed
mental health services and only a small proportion do
so in a timely manner.3 4 Barriers to timely mental
healthcare seeking in military and veteran populations
have been identified.5 6 These barriers can include a
perceived external, and often internalised stigma
associated with admitting psychological difficulties, an
inability to recognise the need for care, restrictive per-
sonal beliefs about mental disorders and associated
treatments, a concern over potential negative career con-
sequences and structural barriers to care such as lengthy
wait times and the level of difficulty associated with treat-
ment access.5 6 Additionally, some authors identify a
number of facilitators to mental healthcare seeking,
features that may directly have a positive influence on
barriers to care seeking, such as the presence of a sup-
portive organisational climate, social support facilitators
and systems that educate on mental health and promote
treatment seeking.6 Reported delays to mental health-
care among civilian populations also tend to be variable,
and can be substantial,7 8 and are similarly susceptible to
attitudinal and structural barriers to care.8–11

The Canadian Armed Forces (CAF) and other military
organisations have adjusted their mental health systems
over the past 15 years in an effort to minimise the
impact of barriers to mental healthcare.12–14 In the CAF,
the number of mental health providers has more than
doubled. Five multidisciplinary Operational Trauma and
Stress Support Centres were established in 1999 to
provide standardised assessments and treatments for
service-related mental health problems; an additional
two were established in 2010. Lower levels of stigma and
other barriers to care have been reported in comparison
with other military organisations,15 possibly resulting
from de-stigmatisation efforts. The CAF’s resilience and
mental health training programme was implemented in
January of 2008 with a focus on educating members on
mental illness awareness and stigma reduction. In
September of 2009, this programme was further inte-
grated across the deployment cycle and included instruc-
tion with an additional emphasis on prevention and
psychological resilience.16 In-depth postdeployment
mental health screening was introduced in 2002 and
became fully implemented within the CAF in August of
2004.16 The past decade has also seen subtle changes in
the application of medical policy that made it easier for
personnel who recover from mental disorders to remain
in uniform, reducing a potential career-related barrier
to care seeking. Moreover, while some researchers have
found that self-reported stigma and other barriers to
care have reduced over time,17 18 little is known on
whether these changes translate into reductions in delay
to care.
This study investigates changes in the delay to mental

healthcare in CAF personnel over a period of

multifaceted, evolutionary reinforcement to its mental
health system.

METHODS
Study population and setting
The study population consisted of a retrospective cohort
of CAF personnel (N=30 513) who initiated a deploy-
ment outside of North America and Europe in support
of the Afghanistan mission from 1 October 2001
through 31 December 2008.
A weighted, stratified random sample of 2045 indivi-

duals was identified; medical records were reviewed for
2014 of these individuals and inaccessible for 31. The
sampling strata were defined by deployment location
and mental health services use, strata relevant to the
parent study’s primary objective.2 An earlier analysis on
this cohort estimated that, after a mean follow-up of
∼4 years, 13.5% of the cohort (weighted N=4108) were
diagnosed with a mental disorder that a clinician attribu-
ted to an Afghanistan deployment and the data further
suggested that the cumulative incidence of such mental
disorders would level off at ∼20% when the mean
follow-up approached 10 years.2 Thus, an additional
6.5% of the cohort is expected to be diagnosed with an
Afghanistan service-related mental disorder after an add-
itional 6 years of poststudy follow-up and these indivi-
duals have not yet received mental healthcare, and thus,
were not part of the current assessment.
The current study was limited to individuals with a

mental disorder diagnosis that a clinician attributed to
an Afghanistan deployment (sampled n=415; weighted
N=4108); diagnoses were identified over a median of
1364 days (mean: 1525 days; range: 1–3344 days), from
deployment return to the earlier of chart review date,
and when present, mental disorder diagnosis date.

Data collection
As discussed elsewhere,2 deployment details came from
administrative databases. Mental disorder diagnoses,
diagnosis date, mental disorder history and
clinician-identified attributions to service were abstracted
from medical records over the period of 22 June 2010 to
30 May 2011; marital status and the presence of live-in
dependents were also identified from the chart review,
relative to the diagnosis date. Data on sociodemographic
variables and military characteristics came from adminis-
trative databases (extract date: 15 December 2012). Data
linkages were based on service number, a unique
CAF-specific personal identifier.

Outcome definition
The outcome was delay to care, measured from indivi-
duals’ most recent Afghanistan deployment return date,
a proxy for symptom onset, to their mental disorder
diagnosis date. We excluded 93 individuals
(unweighted) whose mental disorder was unrelated to
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their prior Afghanistan deployment because a compar-
able proxy for symptom onset date was unavailable.
This measure of delay to care is a sum of the delay

from individuals’ apparent need for care to their deci-
sion to seek it and the administrative delay or wait time
imposed before care is actually received, among those
who ultimately sought and received care. Thus, it incor-
porates both individual factors that may impact decision-
making around the need for care and the environmen-
tal or structural factors that may facilitate care seeking.
The enhancements made to the CAFs mental health
system have, over time, focused on both of these areas in
an attempt to reduce overall delays to mental
healthcare.

Covariate of interest
The primary covariate of interest was mental health
system era (henceforth, ‘era’), assessed over the period
from deployment return to mental disorder diagnosis
and used as a proxy for enhancements to the CAF
mental health system. Era was categorised into the fol-
lowing periods: 28 February 2002 to 31 December 2004
(2002/2004), 01 January 2005 to 31 December 2006
(2005/2006), 01 January 2007 to 31 December 2007
(2007), 01 January 2008 to 31 December 2008 (2008)
and 01 January 2009 to 24 January 2011 (2009/2010).
This categorisation was based on the distribution of data
and spans the period from earliest deployment return
date (28 February 2002) to most recent mental disorder
diagnosis date (24 January 2011).

Potential confounders
Researchers have identified a number of correlates with
mental healthcare seeking in those with mental health
problems. Married individuals,19–21 females,3 10 21 22

younger age groups,3 10 those who have additional
comorbidities,23 those with a history of mental health-
care19 and those with more severe illness21 24 25 have
been identified as more likely to seek mental healthcare
when needed. Among military personnel specifically,
individuals in non-officer ranks21 26 as well as those with
a lengthier military service3 have been identified as
more likely to seek mental healthcare when needed.
Some studies have also indicated that the strength of the
association of these characteristics on delay to care can
vary with specific mental disorders.3 20 27 Additionally,
some authors suggest a number of facilitators to mental
healthcare seeking, features that may directly have a
positive influence on barriers to care seeking, such as
the presence of a supportive organisational climate,
social support facilitators and systems that educate on
mental health and promote treatment seeking.6 These
facilitators would potentially manifest differently among
individuals differing in service (Army, Navy or Air
Force), component (Regular or Reserve Force) and mili-
tary occupation, which individually may characterise
unique organisational environments. Additionally, indivi-
duals with live-in dependents may have unique social

support needs relative to those without such
dependents.
Based on this previous research, the potential con-

founders that we identified for this study included:
mental disorder diagnosis-related variables; sex; age
(≤29, 30–39 or ≥40); service (Army, Navy or Air Force);
component (Regular or Reserve Force); rank category;
military occupation; years of service (≤4, 5–9, 10–19 or
≥20 years); marital status; and presence of live-in depen-
dents. Military occupation was categorised into eight
groups:28 facility support (FS; eg, construction techni-
cians, plumbing and heating technicians); health ser-
vices (HS; eg, medical technicians, dental officers);
information management (IM; eg, signal operators,
communication and information systems technicians);
intelligence, surveillance and reconnaissance (ISR; eg,
intelligence operators, communicator research posi-
tions); operations support (OPS support; eg, supply
technicians, cooks); operations technicians (OPS tech;
eg, electrical technicians, construction engineers); spe-
cialist (eg, legal positions, public affairs officers); and
operations (OPS; eg, combat arms occupations).
The mental disorder diagnosis-related covariates

included a past mental disorder diagnosis that was indi-
cated in the mental health professionals’ assessment and
each Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition , that is DSM-IV-TR, (DSM)
axis,29 excluding axis IV (ie, psychosocial and environ-
mental problems). 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. Hence, any past diagnoses would have
resolved prior to individual’s Afghanistan deployment or
these would have been judged to have no limitation on
their readiness to deploy. DSM axis I diagnoses were
categorised into seven groups: four single diagnosis cat-
egories of post-traumatic stress disorder (PTSD), depres-
sive disorder (ie, major depression or dysthymic
disorder), adjustment disorder or single ‘other’ disorder
and three comorbid categories of PTSD and depressive
disorder only, all other comorbid combinations with
PTSD and any other non-PTSD comorbid combination.
The ‘other’ disorders included non-PTSD anxiety disor-
ders, mood disorders other than major depression and
dysthymic disorder, somatoform disorder, and
substance-related disorders. Axis II information was
dichotomised based on the presence of a personality dis-
order or trait, while axis III information was categorised
based on the identification of a relevant musculoskeletal
condition, another condition, or none. Relevant axis III
conditions comorbid with a musculoskeletal condition
were assigned to the musculoskeletal category.
Functional status (reflected by axis V, the Global
Assessment of Functioning) was categorised into four
groups:29 0–50 (severe symptoms); 51–60 (moderate
symptoms); 61–70 (mild symptoms); and 71–100 (transi-
ent symptoms).
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Statistical analysis
The data were analysed using SAS for Windows, V.9.3
(SAS Institute, North Carolina, USA), and incorporated
sample weights. Taylor series linearisation methods30

were used to determine 95% CIs. Missing values were
identified for marital status (n=6), the presence of
live-in dependents (n=22) and DSM axis V (n=71). The
fully conditional specification multiple imputation
method31 was implemented when analysing these
covariates.
We used time-to-event analysis methods. Zero-time was

defined as the most recent Afghanistan-related deploy-
ment return date prior to diagnosis; the median was 17
February 2007, ranging from 28 February 2002 to 31
May 2009. Event time was the diagnosis date of indivi-
duals’ Afghanistan service-related mental disorder; the
median was 01 September 2008, ranging from 21
September 2002 to 24 January 2011. No individuals were
censored.
Age, years of service and era covariates were handled as

time-dependent covariates. Marital status, the presence of
live-in dependents and diagnosis-related covariates (ie,
previous mental disorder diagnoses and DSM axis infor-
mation) were captured at individuals’ diagnosis date. All
other covariates (ie, sex, element, component and rank
category) were captured at the start of follow-up.
Weighted, extended Kaplan-Meier methods32 gener-

ated event probabilities for era as a time-dependent cov-
ariate. Weighted Cox regression assessed relative delay to
care differences for covariates and results were expressed
as HRs and their 95% CIs. The primary covariate of
interest (era) was forced into a regression model that
included potential confounders selected using a two-
stage approach. Initially, weighted Cox regressions
assessed the unadjusted relationship between each
potential confounder and delay to care; covariates with a
Wald test p<0.25 were initially retained. In the second
stage, backwards elimination removed potential con-
founders using a Wald test p value threshold of 0.10.
Regression diagnostic plots were reviewed with respect to
the proportional hazards assumption.33

RESULTS
Study cohort characteristics
Table 1 summarises the study participants’ sociodemo-
graphic and military characteristics. Individuals in the
cohort with an Afghanistan deployment-related mental
disorder largely consisted of men, Regular Force
members and Army service personnel. At the start of
follow-up, the majority of individuals were younger than
40, in junior non-commissioned member ranks and just
over half had <10 years of service while 23.1% had
<5 years of service. Although half of the participants
were in the ‘Operations’ occupation category, 90.0% of
these were combat arms occupations. At their diagnosis
date a majority of individuals were married and had no
live-in dependents.

Table 2 summarises the various clinical characteristics.
PTSD was the most diagnosed condition (59.3%), fol-
lowed by depressive disorder (ie, major depression or
dysthymic disorder) (46.7%). PTSD was diagnosed alone
in 17.7% of individuals but comorbid with depressive
disorder alone in 17.7% and with other mental disorder
(s) in 23.9%. A majority of individuals had no identified
mental disorder diagnosis history or personality disorder
(DSM axis II) and 48.7% had an identified relevant
physical medical condition (DSM axis III).

Delay to care
The mean delay to care was 551 days (95% CI 501 to
602 days; median: 400 days; IQR: 191–747 days). The
mean delay varied with occupational category; the FS
category had the shortest mean delay and the OPS
support category had the longest delay. In subsequent
analyses, occupation was assessed as a three category
variable (FS, OPS support and other). The unadjusted
HRs suggest that delay to care was slightly longer for offi-
cers, males, individuals with <5 years of military service,
individuals with live-in dependents (table 1) and indivi-
duals with non-musculoskeletal medical conditions
(table 2). However, having a previous mental disorder,
specific mental disorder diagnoses and disorder severity
were not associated with significantly longer delays to
care (table 2).

Mental health system era
The mean delay to care gradually decreased with more
recent eras when characterised, and time-fixed, at
deployment return date (table 2). It varied from a high
of 799 days (95% CI 647 to 951) in the 2002/2004 era to
a low of 295 days (95% CI 230 to 361) in the 2009/2010
era. These comparisons with era as a time-fixed variable
are not ideal metrics, as all individuals in this analysis
ultimately sought care and late care seekers have more
opportunity to be identified during the longer follow-up
for earlier eras. Hence, era was more fully analysed as a
time-dependent variable, an approach that defines indi-
viduals’ initial era at their deployment return date but
incorporates the potential for this era designation to
change as time passes without mental healthcare being
sought.
Extended Kaplan-Meier curves were generated for era

that incorporates its time-dependent nature (figure 1).32

These curves begin to show some separation after about
2 years of follow-up, suggesting that differences in delay
to care with era were only realised among individuals
who had not yet received care by 2 years after return
from deployment.

Cox proportional hazards regression results
Cox regressions generated unadjusted HRs for era, ana-
lysed as a time-dependent variable, which indicate that
while all eras had a shorter delay to care relative to the
initial 2002/2004 era, the relative delay was only statistic-
ally significant for the 2009/2010 era (unadjusted HR,
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Table 1 Sociodemographic and military characteristics of the study subset (weighted N=4108; sample n=415) and their

unadjusted association (HR) with delay to care following deployment return

Characteristic

Unweighted

sample no. Weighted %

Mean delay to care

(days) Unadjusted

HR 95% CIMean 95% CI

Occupation categorisation*

FS 9 2.7 316 123 to 509 1.88 0.91 to 3.88

HS 27 6.1 457 294 to 621 1.21 0.77 to 1.91

IM 23 4.8 478 320 to 636 1.17 0.76 to 1.79

ISR 17 3.6 397 216 to 578 1.44 0.83 to 2.50

OPS support 73 13.8 649 503 to 795 0.82 0.59 to 1.12

OPS tech 40 11.8 606 434 to 778 0.89 0.62 to 1.29

Specialist 28 7.4 585 439 to 731 0.95 0.68 to 1.35

OPS 198 49.8 549 475 to 623 Reference

Occupation categorisation (aggregated)*

FS† 9 2.7 316 123 to 509 1.85 0.92 to 3.76

OPS support‡ 73 13.8 649 503 to 795 0.81 0.60 to 1.08

Other 333 83.5 543 489 to 597 Reference

Component

Reserve Forces 20 8.1 536 328 to 743 1.07 0.68 to 1.67

Regular Forces 395 91.9 553 500 to 606 Reference

Service

Air Force 47 10.7 596 414 to 778 0.85 0.59 to 1.24

Navy 36 12.9 651 476 to 825 0.79 0.57 to 1.10

Army 332 76.4 528 475 to 582 Reference

Rank*

Officer 39 11.0 694 499 to 890 0.72 0.50 to 1.05

SNCM 107 24.3 576 487 to 666 0.89 0.71 to 1.12

JNCM 269 64.7 518 454 to 581 Reference

Sex*

Female 52 10.8 422 295 to 549 1.39 0.96 to 2.02

Male 363 89.2 567 512 to 622 Reference

Age (time dependent)¶

≤29 166 40.3 540 457 to 622 Reference

30–39 175 39.6 546 467 to 624 1.17 0.88 to 1.55

≥40 74 20.1 587 466 to 708 1.10 0.80 to 1.49

Years of service (time dependent)*,¶

≤4 90 23.1 698 571 to 825 Reference

5–9 117 28.8 489 404 to 574 1.59 1.11 to 2.27

10–19 153 33.4 538 452 to 624 1.44 1.00 to 2.06

≥20 55 14.7 474 371 to 578 1.77 1.20 to 2.60

Marital status (MI)**

Married 293 71.4 559 498 to 621 Reference

Single—never married 81 19.1 500 377 to 623 1.11 0.81 to 1.53

Divorced/widowed/separated 35 8.2 633 485 to 781 0.86 0.64 to 1.16

Unspecified 6 1.3 353 97 to 610

Live-in dependents (MI)*,**

Yes 193 44.1 612 527 to 697 0.83 0.66 to 1.04

No 200 50.2 517 447 to 587 Reference

Unspecified 22 5.7 386 272 to 500

*The Wald test p<0.25 for variables: occupation categorisation, sex, rank, years of service and live-in dependents (MI).
†Facility support 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.
‡Operations 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 equipment operators.
¶Age and years of service were time-dependent variables, sample number, weighted %, and mean delay to care with the associated 95% CI
are reported here at the deployment return date. The reported unadjusted HR and 95% CI incorporate the variables’ time dependency.
**Multiple imputation was used to compute the unadjusted HR for variables: marital status (MI) and live-in dependents (MI).
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.

Boulos D, Zamorski MA. BMJ Open 2016;6:e012384. doi:10.1136/bmjopen-2016-012384 5

Open Access



Table 2 Clinical characteristics among individuals of the study subset (weighted N=4108; sample n=415) and their unadjusted association (HR) with delay to care

following deployment return

Clinical characteristic

Unweighted

sample no. Weighted %

Mean delay to care

(days)

Unadjusted HR 95% CIMean 95% CI

Era (at most recent deployment return date)

2002/2004 92 24.5 799 647 to 951 Reference Reference

2005/2006 96 20.7 555 444 to 666 1.62 1.13 to 2.33

2007 100 23.8 515 439 to 590 1.98 1.40 to 2.80

2008 87 20.4 428 353 to 503 2.48 1.72 to 3.57

2009/2010 40 10.6 295 230 to 361 3.97 2.62 to 6.01

Era (time dependent)*

2002/2004 Reference Reference

2005/2006 1.34 0.79 to 2.27

2007 1.49 0.88 to 2.51

2008 1.13 0.68 to 1.88

2009/2010 2.79 1.74 to 4.47

Mental disorder diagnosis history

Yes 96 22.0 534 412 to 656 1.04 0.78 to 1.39

None indicated 319 78.0 556 501 to 612 Reference Reference

Mental disorder diagnosis case mix

PTSD only 74 17.7 539 432 to 646 0.86 0.56 to 1.32

Depressive disorder only 39 13.3 633 437 to 829 0.71 0.43 to 1.20

Other single diagnosis only 26 7.0 474 286 to 662 1.00 0.55 to 1.80

Adjustment disorder only 44 9.0 467 321 to 612 Reference Reference

PTSD and depressive disorder 76 17.7 524 415 to 634 0.90 0.58 to 1.39

PTSD and other 109 23.9 601 504 to 697 0.76 0.50 to 1.15

Any other combination (excl. PTSD) 47 11.4 529 360 to 698 0.88 0.53 to 1.48

DSM IV—axis II personality disorder/trait†

Yes 53 13.0 630 487 to 772 0.84 0.63 to 1.13

None indicated 362 87.0 540 486 to 594 Reference Reference

DSM IV—axis III General Medical Conditions Present†

Musculoskeletal 111 27.6 562 446 to 678 0.88 0.65 to 1.18

Other 92 21.1 650 536 to 765 0.75 0.58 to 0.97

None indicated 212 51.3 505 440 to 570 Reference Reference

DSM IV—axis V Global Assessment of Functioning (MI)‡

0–50: severe symptoms 43 9.2 561 421 to 701 0.99 0.62 to 1.57

51–60: moderate symptoms 133 30.6 497 409 to 585 1.12 0.76 to 1.65

61–70: mild symptoms 127 32.0 612 517 to 708 0.93 0.60 to 1.43

71–100: transient symptoms 41 10.1 541 386 to 695 Reference Reference

Unspecified 71 18.1 536 403 to 669

*Here, era is used as a time-dependent variable; individuals’ era membership changes with time and as such, the sample number, weighted % and mean delay to care with its associated 95%
CI are not reported. The provided unadjusted HR and 95% CI incorporate the time dependency of the era variable.
†The Wald test p<0.25 for variables: DSM IV—axis II personality disorder/trait and DSM IV—axis III General Medical Conditions Present.
‡Multiple imputation was used to compute the unadjusted HR for the DSM IV—axis V Global Assessment of Functioning (MI) variable.
DSM IV, Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition; MI, multiple imputation used, PTSD, post-traumatic stress disorder.
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2.79 (95% CI 1.74 to 4.47)). Similarly, era to subsequent
era comparisons indicate that only the 2009/10 era had
a statistically significant shorter delay to care relative to
the previous 2008 era (unadjusted HR, 2.47 (95%CI
1.78 to 3.43)).
The final multivariable model that assessed mental

health system era retained sex, military occupation, rank
category, years of service and DSM axis III variables as
potential confounders. This adjusted model (table 3)
showed that the delay to care was significantly shorter
for individuals in era 2009/2010 relative to era 2002/
2004 (adjusted HR (aHR), 3.01 (95% CI 1.91 to 4.73));
the aHRs associated with eras 2005/2006, 2007 and 2008
were elevated, indicating shorter delays to care relative
to the 2002/2004 era, but these were not statistically sig-
nificant. Era to subsequent era comparisons indicated
that only the most recent era (2009/2010) had a signifi-
cantly shorter time to care relative to the previous 2008
era (aHR, 2.54 (95% CI 1.83 to 3.51)). These findings
mirror what was found in the unadjusted Cox regression
analysis for era.
Delay to care varied by sex, occupation category, rank,

DSM axis III and years of service. Men, operations support
occupations, higher ranks, non-musculoskeletal comorbid-
ities and fewer years of military service were associated
with longer delays to mental healthcare (table 3).

DISCUSSION
Key results
We observed a mean delay to care of 551 days (median:
400 days) among individuals who deployed in support of
the mission in Afghanistan and were subsequently diag-
nosed with an Afghanistan service-related mental dis-
order. The delay tended to decrease over time from the
initially observed era (2002/2004) to more recent ones;
however, only the most recent era (2009/2010) was asso-
ciated with a statistically significant shorter delay to care.
The time to care for the 2009/2010 era was 3.0 times
shorter relative to the 2002/2004 era and 2.5 times
shorter relative to the 2008 era. It was further noted that

these changes in delay to care were predominantly mani-
fested among individuals with a delay of almost 2 years
or longer, and who were more likely to receive care in
the most recent era.
We identified some additional independent associa-

tions with delay to mental healthcare. Similar to what
has been reported by others, males,3 10 higher ranks,26

the presence of certain physical comorbidities23 and
fewer years of military service3 were associated with
longer delays to care. Additionally, certain occupation
categories were associated with longer delays and this
may possibly be associated with work environment influ-
ences that have been reported by others.6

Disorder severity, as measured by the DSM axis V func-
tional impairment rating at diagnosis, and a previous
mental disorder diagnosis, a proxy for prior mental
health system encounters, were not significantly asso-
ciated with differences in delay to care. Intuitively, one
would have expected early care seeking among those
with more severe disorder symptoms and those with
prior mental health treatment-seeking behaviour, as has
been noted by others.6 10 Similarly, while we observed
some variation in the delay to care by mental disorder
groupings, these were not statistically significant and
contrast with differences in delay to care by disorder
that have been reported by others.3 8 34

Comparison with other findings
Very few studies have quantified delay to mental health-
care among military personnel. In one study, researchers
used a questionnaire among Canadian military person-
nel in 2002 to identify the year of onset for specific
mental disorders and the subsequent age of first contact
with a mental health professional to estimate median
delays of 7, 3, 3 and 8 years for PTSD, major depressive
disorder, generalised anxiety disorder and panic dis-
order, respectively.3 Although the researchers found that
the majority of study participants with a disorder eventu-
ally sought help, 89–100%, the delays were substantially
higher than the median delay of 1.1 years identified in
the current study. However, while we noted that delays

Figure 1 Extended

Kaplan-Meier cumulative

probabilities for delay to mental

healthcare among Canadian

Armed Forces personnel who

deployed in support of the

mission in Afghanistan and were

subsequently diagnosed with an

Afghanistan service-related

mental disorder by mental health

system era (2002/2004, 2005/

2006, 2007, 2008, 2009/2010),

assessed as a time-dependent

covariate.
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decreased with more recent eras, methodological differ-
ences likely account for the much longer delays to care
identified by Fikretoglu et al.3 We focused on individuals
with an Afghanistan service-related mental disorder diag-
nosis and used a somewhat more precise estimate of the
precipitating event (deployment) that was obtained
from administrative records, as opposed to question-
naires that rely on respondents’ recall.
Temporal changes in the barriers that drive excessive

delays to care have been noted. Studies among US

military personnel suggest that perceptions of stigma
and barriers to care have reduced some over the past
decade.18 35 One study among US National Guard sol-
diers reported a reduction in the percentage of indivi-
duals endorsing negative beliefs and stigma related to
treatment over 2007 to 2012; however, the percentage
endorsing barriers associated with career concerns did
not change.35 Similarly, a study among active duty US
military personnel reported that those who indicated
seeking mental healthcare would damage their career
reduced from 48% to 35% over 2002 to 2008.18

Delay to mental healthcare seeking among civilian
populations has also been investigated. Data from the
WHO’s World Mental Health surveys indicated that
among participating countries median delays to treat-
ment ranged from 3 to 30 years for anxiety disorders, 1
to 14 years for mood disorders and 6 to 18 years for sub-
stance use disorders.8 Similarly, survey data collected
from civilians over 2004 to 2005 in the USA indicated
median delays to treatment contact of <1 year for panic
disorder and 1 year for generalised anxiety disorder.34

This contrasts with survey data collected over 2001 to
2003, where median delays to treatment contact were
10 years for panic disorder and 9 years for generalised
anxiety disorder.7

Strengths and limitations
This study has a number of strengths. It is one of the
few studies to quantify delay to care for service-related
mental disorders in a military population. Additionally,
it is unique in its use of an objective measure of delay to
care from an apparent need for care, as indicated by a
disorder that resulted from an attributed deployment
exposure, to a concrete measure of care being received
for the apparent need, as defined by the specific
service-related diagnosis. Other research in this area that
we were able to identify had used questionnaires or
administrative records to measure delay to care and
thus, lacked the precision that we were able to measure.
Second, this paper is unique in its demonstration that
delay to care for mental health problems can be favour-
ably adjusted through initiatives to reduce barriers to
care-seeking and system augmentations to increase the
capacity to provide mental healthcare. Other research
demonstrating this could not be identified. While it’s
possible that there were some unmeasured influences
on delay to care that resulted in the observed delay to
care changes, our methods controlled for a large
number of known potential confounders and thus,
support our assertion.
This study’s primary limitation relates to its observa-

tional nature: we sought to explore changes in delay to
care as a function of era, a proxy for evolutionary
changes in the CAF mental health system but also a proxy
for other unmeasured environmental changes. While we
identified approximate dates for various enhancements
to the mental health system, each did not occur in isola-
tion and some enhancements were introduced and then

Table 3 Cox proportional hazard regression assessment

of the adjusted association of mental health system era

(era) with delay to care among Canadian Armed Forces

personnel who deployed in support of the mission in

Afghanistan (2001–2008) and were subsequently

diagnosed with an Afghanistan service-related mental

disorder

Characteristic* Adjusted HR 95% CI

Era (time dependent)

2002/2004 Reference Reference

2005/2006 1.43 0.87 to 2.37

2007 1.57 0.95 to 2.61

2008 1.19 0.72 to 1.95

2009/2010 3.01 1.91 to 4.73

Sex

Female 1.57 1.13 to 2.18

Male Reference Reference

Rank

Officer 0.62 0.43 to 0.90

SNCM 0.68 0.53 to 0.89

JNCM Reference Reference

Years of service (time dependent)

≤4 Reference Reference

5–9 1.88 1.36 to 2.61

10–19 1.96 1.35 to 2.85

≥20 2.77 1.86 to 4.14

Occupation categorisation

FS† 1.47 0.61 to 3.52

OPS support‡ 0.72 0.55 to 0.95

Other Reference Reference

DSM IV—axis III General Medical Conditions Present

Musculoskeletal 0.91 0.69 to 1.21

Other 0.71 0.54 to 0.92

None indicated Reference Reference

*A backwards elimination selection process identified the live-in
dependents and DSM IV—axis II personality disorder/trait
variables for removal from the final assessment model.
†Facility support 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.
‡Operations 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
equipment operators.
DSM IV, Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition; FS, facility support; JNCM, junior non-
commissioned member; MI, multiple imputation used; OPS
support, operations support; SNCM, senior non-commissioned
member.
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further augmented over time to increase their reach and
perceived effectiveness. Second, we investigated delay to
care among only those who ultimately sought care for an
Afghanistan service-related mental disorder, given the
clearer temporal association between precipitating event,
symptom-onset and diagnosis, excluding individuals who
sought care for a subclinical mental health problem or
had a disorder that was unrelated to an Afghanistan
deployment. Additionally, it is possible that the
era-associated mental health system changes impacted
delay to care differently for Afghanistan service-related
mental disorders relative to other disorders.

Implications
Delays to mental healthcare among military and civilian
populations were substantial in the past,3 8 impacting
individuals’ quality of life and functioning.36 As a
response, the CAF gradually renewed its mental health-
care system, increasing capacity and implementing pro-
grammes that focus on reducing barriers to care. Our
findings provide some evidence that those efforts have
been associated with shorter delays to care, particular in
2009/2010. Unfortunately, the multifaceted and evolu-
tionary nature of health system transformation in the
CAF means that we can’t say precisely which elements
were most beneficial. However, the largest change in
delay to care that we identified was associated with the
time period during which the CAFs resilience and
mental health training programme was implemented
(and later, further augmented) and when a shortage of
mental health professionals was being addressed.
It is likely that the CAFs individual mental health

system reinforcements interacted to provide an environ-
ment in which some who were hesitant to seek care
became less, so and/or created an environment with
reduced wait times for those seeking care; however, our
study cannot comment on those who may have had a
need for mental healthcare but did not seek it over this
study’s follow-up period. While our results are encour-
aging, suggesting that CAF mental health system aug-
mentations have been beneficial, further refinement
and the application of its most beneficial components to
other settings will require more focused evaluation of
individual programmes and services. Hence, there is a
need for evaluation studies of CAF programmes, particu-
larly its postdeployment mental health screening, as well
as its resilience and mental health training programmes.
Additionally, there is a need to verify that structural bar-
riers to mental healthcare are low and remain so with
time (eg, ensuring personnel have knowledge of avail-
able care, ease of access, appropriate waiting times, opti-
mised treatment effectiveness and sufficient time to seek
care).

CONCLUSION
The CAF and other military organisations have invested
heavily in their mental health systems. We found that

the CAF investments were associated with an encour-
aging decrease in delay to care. While these findings
speak to the potential impact of mental health services
renewal and efforts to shorten delay to care, evaluation
studies of the component changes in the CAF mental
health system are warranted.
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