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Mental health service use among Canadian veterans
within the first 5 years following service:
methodological considerations for comparisons with

the general population
Kate St.Cyr

ABSTRACT

Introduction Previous research comparing veteran

and civilian mental health (MH) outcomes often assumes
stable rates of MH service use over time and relies on
standardisation or restriction to adjust for differences in
baseline characteristics. We aimed to explore the stability
of MH service use in the first 5years following release
from the Canadian Armed Forces and the Royal Canadian
Mounted Police, and to demonstrate the impact of

using increasingly stringent matching criteria on effect
estimates when comparing veterans with civilians, using
incident outpatient MH encounters as an example.
Methods We used administrative healthcare data from
veterans and civilians residing in Ontario, Canada to
create three hard-matched civilian cohorts: (1) age and
sex; (2) age, sex and region of residence; and (3) age,
sex, region of residence and median neighbourhood
income quintile, while excluding civilians with a history
of long-term care or rehabilitation stay or receipt of
disability/income support payments. Extended Cox
models were used to estimate time-dependent HRs.
Results Across all cohorts, time-dependent analyses
suggested that veterans had a significantly higher hazard
of an outpatient MH encounter within the first 3 years of
follow-up than civilians, but differences were attenuated
in years 4-5. More stringent matching decreased
baseline differences in unmatched variables and shifted
the effect estimates, while sex-stratified analyses
revealed stronger effects among women compared with
men.

Conclusions This methods-focused study demonstrates
the implications of several study design decisions that
should be considered when conducting comparative
veteran and civilian health research.

INTRODUCTION

Previous research suggests that military veterans are
more likely to report mental health (MH) conditions
and increased MH service use than their civilian
counterparts. Research from male US veterans' and
male and female Canadian Armed Forces (CAF)
veterans® found that veterans were more likely to
report a mood or anxiety disorder than civilians.
Another study comparing health service use of
Canadian veterans with members of the general
population found that male and female veterans
were more likely to seek mental healthcare from
a family doctor, psychiatrist, psychologist, nurse

% Paul Kurdyak,** Peter M Smith

> Alyson L Mahar®

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Canadian veterans are more likely to self-report
a mental health condition than members of
the Canadian general population and are more
likely to seek mental healthcare than civilians.
= Most existing research has assumed a constant
risk or rate over time and often does not
account for the potential healthy soldier effect.

WHAT THIS STUDY ADDS

= We demonstrated variability in the hazard of
an outpatient mental health encounter over
the first 5years of release from the Canadian
Armed Forces and the Royal Canadian Mounted
Police, with veterans having a significantly
higher hazard within the first 3years of release
compared with civilians, with no notable
differences observed for years 4-5.

= Effect estimates were further influenced by sex
and matching approach.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Our study uses outpatient mental health
encounters as an example of how
methodological decisions, such as matching
strategy and analytic approaches, influence
effect estimates in comparative veteran health
research, and provides guidance for future
research in this field.

or social worker than civilians.> Taken together,
these findings may suggest that veterans may have a
greater need for MH services, greater access to MH
services or both.

To date, research has been limited in two
important areas, precluding a complete under-
standing of the differences in MH service use
between veteran and civilian populations. First,
most studies report a single effect estimate of
health outcomes over a period of follow-up (eg,
ref 4), which assumes a constant risk or rate over
time.” Given that previous research suggests that
the military-to-civilian transition can be stressful
for some individuals,® 7 it is possible that MH
needs are greater in the period immediately
following release from the forces. As such, research
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Methodology

comparing veteran and civilian MH service use should strive to
consider potential differences over time. Second, when making
comparisons between veterans and the Canadian general popu-
lation, it is important to consider their sociodemographic differ-
ences. Approximately 14% of Canadian veterans are female®
versus approximately 50% of Canadian civilians,” while 2021
census data indicated that 42% of veterans were over the age
of 65 versus approximately 19% of civilians.'! Previous work
also demonstrates that veterans tend to reside in higher-income
communities and particular geographical regions,'* which
could determine local access to MH services.'® '* Some research
comparing veteran and civilian health outcomes has attempted
to account for differences in the age and sex distribution of
veteran populations using standardisation (eg, ref 15), stratifi-
cation (eg, ref 2) or restriction (eg, refs 16 17). Matching is
another strategy that can prevent confounding of crude effect
estimates by the matching variables and increase efficiency when
the matched variables are related to the exposure and outcome
of interest.'® ' Matching may be particularly advantageous in
veteran—civilian comparisons using administration healthcare
data, as it does not significantly increase costs or time. To date,
the creation of a veteran cohort in routinely collected adminis-
trative data holdings in Ontario, Canada®® has allowed veteran
health researchers to conduct matched cohort studies directly
comparing non-fatal self-harm emergency department visits
among male veterans and civilians®! and death by suicide among
veterans and civilians.**

While the availability of administrative healthcare data facili-
tates direct comparisons between veterans and civilians, compar-
isons may be complicated by the presence of the ‘healthy soldier
effect” (HSE).” The HSE is akin to the healthy worker effect and,
when present, can result in selection bias or confounding.** %
Accounting for the HSE becomes increasingly complex when
working with veteran populations, as it may vary according to
a number of factors, including length of time between military
service and timing of the study, and the health outcomes of
interest.”® Further, not all members of the general population are
well enough to be employed, and including these individuals in
a comparator cohort could therefore exacerbate the HSE. Some
research has aimed to reduce the HSE by excluding civilians
who report health conditions that would typically render them
ineligible for recruitment into the CAF (eg, ref 16); however,
the feasibility of this approach using administrative healthcare
data has not been widely explored. As such, using an outpatient
MH encounter in the first 5 years following release from active
service as an example, the objectives of this methods paper are
to (1) examine whether the rate of an outpatient MH encounter
varies over the first 5years of follow-up; (2) explore whether
sex-based differences in the estimated rates between veterans
and civilians exist; and (3) demonstrate the impact of increas-
ingly stringent matching criteria of veterans to the general popu-
lation on effect estimates.

METHODS

Study design

This study employed a matched, retrospective cohort design
of veterans and civilians residing in Ontario, Canada using
administrative healthcare data held by ICES (formerly known
as the Institute for Clinical Evaluative Sciences), a not-for-profit
institute whose legal status under Ontario’s health information
privacy law allows it to collect and analyse healthcare and demo-
graphic data, without consent, for health system evaluation and
improvement.

« Initial cohort ‘
+N=36,163

= \eterans without a service end date = 1,362
+ N =24,801

+ Veterans with multiple OHIP records = 403
* N =34,398 ‘

« \Veterans separated outside of study timeframe = 358
«N=234,040

+ Veterans who had OHIP eligibility during their service = 1,333
*N=132,707

» Veterans without OHIP eligibility after release = 207
« N = 32,500

* Veterans <17 years of age at enlistment = 740
*N=131760

* Lost when creating analytic cohort = 1
«N=131759

Figure 1  Flow diagram of exclusions in the creation of initial veteran
cohort. OHIP, Ontario Health Insurance Plan.

Study population

The study population consisted of CAF or Royal Canadian
Mounted Police (RCMP) veterans and civilians residing in
Ontario. In Canada, health insurance coverage is overseen by
the federal government for active-duty members of the CAF
and RCMP and by the provinces for civilians and veterans. The
standard 3-month waiting period for Ontario Health Insur-
ance Plan (OHIP) coverage is waived when evidence of military
service is provided and a veteran administrative code is linked
to the provincial health card, along with military service start
dates. For this study, the Ministry of Health and Long-Term Care
(MOHLTC) provided an anonymised list of individuals with a
veteran administrative code, which was linked to ICES key
number (IKN), a unique encoded identifier.

Veteran inclusion/exclusion criteria

Veterans were included in the current study if they registered
for OHIP between 1 April 1991 and 31 March 2020 (for CAF
veterans), or between 1 April 1991 and 31 December 2013 (for
RCMP veterans). Previous research indicates that =85% of the
cohort consists of CAF veterans.'? The date of OHIP registration
was used to approximate CAF/RCMP release dates.'? Veterans
who held OHIP coverage while serving or who were <16 years
of age at the time of recruitment into the forces were excluded
from this study (see figure 1 for the flow diagram of exclusions).
A total of 31759 veterans were identified for inclusion in this
study.

Civilian matching approaches

Civilians were eligible for inclusion in this study if they were
alive at the time of the study index date (ie, the date of OHIP
registration for the matched veteran). A total of three civilian
comparator cohorts were created, with the matching approach
for each cohort building on the previous one. The first compar-
ator cohort was hard-matched on age at index (using birth year)
and sex; the second additionally matched on region of resi-
dence (one of Ontario’s 14 local health integration networks;
assigned using census postal code data); and the third addition-
ally matched on median neighbourhood income quintile, which
was also determined using census postal code data. This third
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cohort also excluded civilians who (1) had a long-term care or
rehabilitation facility stay; or (2) received disability or income
support payments prior to their assigned index date, in efforts to
reduce the potential of an HSE.

Data sources

The current study relied on provincial healthcare administrative
databases, which were linked using IKNs and analysed at ICES.
The Registered Persons Database was used to determine demo-
graphic information, while the OHIP database provided physi-
cian billing data for outpatient MH encounters.

Study variables

Exposure variable

The primary exposure was a dichotomous variable for veteran
status (eg, veteran/civilian), which was ascertained using the
veteran administrative code supplied by the MOHLTC.

Outcome variable

The outcome variable was the first outpatient MH encounter
(primary care or psychiatric visit) within the first Syears of
follow-up after the index date. Outpatient MH-related primary
care visits were identified using an existing ICES validated algo-
rithm that uses physician specialty, OHIP diagnostic code and
service location to identify outpatient MH-related visits;?’ all
visits with a psychiatrist were included.

Covariates

In addition to the matching variables, we considered three addi-
tional covariates: rurality and the number of major and minor
comorbidities. Rurality was assessed at the index date using
Rurality Index for Ontario (RIO) 2008 scores, which take into
consideration the population size, density and access to health-
care services of communities in Ontario.”® RIO scores range from
0 to 100, with lower scores indicating more urban communities
and higher scores representing more rural communities. We
employed the same categories used by Lucas et al,*® which group
communities using the following RIO scores: 0-3 (large, urban
centres with access to advanced referral centres; eg, Toronto),
4-14 (large, urban centres with access to basic referral centres;
eg, Kitchener), 15-39 (smaller urban centres; eg, Brockville),
40-74 (small, rural communities located primarily in southern
Ontario; eg, Goderich) and 75+ (remote, rural communi-
ties located primarily in northern Ontario; eg, Kapuskasing).
The number of major and minor comorbidities was assessed at
1year following index date using the Johns Hopkins Adjusted
Clinical Groups (ACG) system for categorising illnesses using
International Classification of Disease (ICD) codes. ICD codes
are assigned to one of 32 ACG system’s aggregated diagnosis
groups (ADGs), based on the aetiology, duration and severity of
the condition, diagnostic certainty, and involvement of specialty
care.’®3! For this study, we excluded three psychosocial ADGs
to reduce artificial inflation with the outcome and created
two count variables: one for the number of major comorbidi-
ties in the first year of follow-up (range=0-7) and one for the
number of minor comorbidities within the first year of follow-up
(range=0-22).

Analytic approach

To describe the baseline characteristics of the cohorts, means
with SD were estimated for continuous variables, while frequen-
cies and proportions were used for categorical variables. Stan-
dardised differences, which assess the balance of covariate

Hazard function, cohort 1 Hazard function, cohort 2

675 125 12775 1883 0 675 125 12775 1883

Time from index date, in days Time from index date, in days

—o— Vererans Civiians — o Vererans

Hazard function, cohort 3

— o Vererans

Figure 2 Hazard functions, by cohort and veteran status. Cohort 1 is
matched on age and sex; cohort 2 on age, sex and region of residence; and
cohort 3 on age, sex and region of residence and median neighbourhood
income quintile. Cohort 3 also excludes civilians with a history of long-
term care/rehabilation stay and/or receipt of disability/ income support
payments.

distribution between two groups without being influenced by
sample size,*? ** were used to compare the veteran and civilian
cohorts.

For each matched cohort, we obtained survival and hazard
curves using the actuarial method due to the large number of
distinct event times. The proportional hazards (PH) assump-
tion was assessed by graphically examining the survival, hazard
and log(-log) survival curves, including a time*veteran status
interaction term in the regression model, and statistical testing
using Schoenfeld residuals. Visual inspection of the survival and
log(-log) survival curves did not suggest that the PH assumption
had been violated. However, the statistical testing approaches,
which are highly sensitive to sample size, did indicate a potential
deviation from the PH assumption. As such and to account for
right censoring (ie, individuals who did not have an outpatient
MH encounter within the first 5years of follow-up), we used
extended Cox models with a Heaviside function®* to estimate
the HRs of an outpatient MH encounter for two distinct inter-
vals: one for the first 3 years of follow-up (HR,) and one for the
fourth and fifth years of follow-up (HR,). This time point was
selected based on the appearance of the hazard functions (see
figure 2). We used the word ‘hazard’ throughout the manuscript
as a statistical term, which should not necessarily impart a nega-
tive connotation.

For each matched cohort, we first ran unadjusted regression
models. The second model adjusted for the matching variables
(ie, cohort 1 models were adjusted for age and sex, while cohort
2 models were adjusted for age, sex, region of residence, etc).
The third model adjusted for all remaining matching variables.
The fourth model additionally adjusted for rurality, while the
fifth model adjusted for all matching variables and the number of
major and minor comorbidities. The final model for each cohort
adjusted for all matching variables, rurality and the number of
major and minor comorbidities. We also included an interaction
term between veteran status and sex to assess for potential effect
measure modification by sex. For all analyses, we used two-sided
hypothesis tests, and p values of less than 0.05 were considered
statistically significant. Analyses were carried out using SAS V.9.4
statistical software.”’
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Table 1 Actuarial life table, by cohort and veteran status
Had an outpatient Censored Conditional probability Probability of not having Probability of having had

Veteran Interval MH visit during the during the  Effective of an outpatient MH had an outpatient MH visit an outpatient MH visit at

status (years) interval (n) interval (n) sample size Vvisit in the interval at the start of the interval  the start of the interval

Cohort 1 (matched on age and sex)

Veterans 0,1 4831 2118 30700.0 0.157 1.000 0.000
1,2 2113 1533 24043.5 0.088 0.843 0.157
2,3 1416 1215 20556.5 0.069 0.769 0.231
3,4 1033 1084 17991.0 0.057 0.716 0.284
4,5 912 785 16023.5 0.057 0.675 0.325
5+ 0 14719 7359.5 0.000 0.636 0.364

Civilians 0,1 17577 3856 125085.0 0.141 1.000 0.000
1,2 8097 5332 102914.0 0.079 0.860 0.140
2,3 6007 4901 89700.5 0.067 0.792 0.208
3,4 4653 4790 78848.0 0.059 0.739 0.261
4,5 3858 3624 69988.0 0.055 0.695 0.305
5+ 0 64318 32159.0 0.000 0.657 0.343

Cohort 2 (matched on age, sex and region of residence)

Veterans 0,1 4777 1508 29921.0 0.160 1.000 0.000
1,2 2074 1483 23648.5 0.088 0.840 0.160
2,3 1401 1199 202335 0.069 0.767 0.233
3,4 1025 1055 17705.5 0.058 0.714 0.286
4,5 898 778 15764.0 0.057 0.672 0.328
5+ 0 14477 72385 0.000 0.634 0.366

Civilians 0,1 18203 3605 120857.5 0.151 1.000 0.000
1,2 8081 5282 98211.0 0.082 0.849 0.151
2,3 5872 4710 85134.0 0.069 0.780 0.220
3,4 4515 4732 74541.0 0.061 0.726 0.274
4,5 3543 3699 65810.5 0.054 0.682 0.318
5+ 0 60418 30209.0 0.000 0.645 0.355

Cohort 3 (matched on age, sex, region of residence and neighbourhood median income quintile)*

Veterans 0,1 4757 1502 29825.0 0.160 1.000 0.000
1,2 2068 1479 235775 0.088 0.840 0.160
2,3 1399 1198 20171.0 0.069 0.767 0.233
3,4 1019 1049 17648.5 0.058 0.714 0.286
4,5 898 774 15718.0 0.057 0.672 0.328
5+ 0 14433 7216.5 0.000 0.634 0.366

Civilians 0,1 15261 3686 120444.0 0.127 1.000 0.000
1,2 7753 5412 100634.0 0.077 0.873 0.127
2,3 5690 4862 87744.0 0.065 0.806 0.194
3,4 4665 4861 77192.5 0.060 0.754 0.246
4,5 3635 3708 68243.0 0.053 0.708 0.292
5+ 0 62754 313775 0.000 0.671 0.329

*Cohort 3 also excludes civilians with a history of long-term care/rehabilitation stay and/or receipt of disability/income support payments.

MH, mental health.

RESULTS

Participant characteristics

Online supplemental table 1 compares the baseline characteris-
tics of each matched veteran—civilian cohort. Only one veteran
could not be matched in the creation of the first cohort (see
figure 1), and the use of increasingly stringent matching criteria
did not result in a significant loss of veteran participants. For
unmatched variables, differences in the distribution of major and
minor comorbidities decreased with more stringent matching
criteria, although minor differences remained for rurality.

Outpatient MH service use
Approximately one-third of veterans had at least one
outpatient MH visit within the first Syears of follow-up

(range=32.5%-33.2% across cohorts), compared with 30.3%-
32.8% of civilians. Table 1 shows the actuarial life table output
for each matched cohort. Across all cohorts, the cumulative
survival probability (ie, the probability of not having an outpa-
tient MH encounter within the first 5years of follow-up) was
higher for civilians than veterans.

Regression models

The hazard functions and fully adjusted effect estimates for each
matched cohort are presented in figure 2 and table 2, respec-
tively (see online supplemental table 2 for comparison with
the unadjusted effect estimates). Across all cohorts, the overall
(average) HR and the HR for the first 3 years of follow-up (HR)
were higher for veterans than civilians; these differences were
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Table 2 Fully adjusted HR of an outpatient mental health encounter within the first 5 years of follow-up for the three cohorts, overall, and at 3 or

fewer years of follow-up and at 4-5years of follow-up, by sex and veteran status

Overall adjusted HR

Cohort (95% Cl) P value Adjusted HR, (95% Cl) P value Adjusted HR, (95% CI) P value
Overall (men and women combined)
Veteran 1 (ref=civilian 1) 1.11 (1.08 to 1.14) <0.001 1.13(1.10t0 1.17) <0.001 1.03 (0.98 to 1.08) 0.311
Veteran 2 (ref=civilian 2) 1.08 (1.05 to 1.10) <0.001 1.09 (1.06 to 1.11) <0.001 1.04 (0.99 to 1.09) 0.142
Veteran 3 (ref=civilian 3) 1.18 (1.15 to 1.20) <0.001 1.22 (1.19 to 1.25) <0.001 1.02 (0.98 to 1.08) 0.262
Men only
Veteran 1 (ref=civilian 1) 1.10(1.07 to 1.14) <0.001 1.12 (1.08 to 1.15) <0.001 1.05(1.00 to 1.11) 0.074
Veteran 2 (ref=civilian 2) 1.06 (1.04 to 1.09) <0.001 1.07 (1.04 t0 1.10) <0.001 1.04 (0.99 t0 1.10) 0.131
Veteran 3 (ref=civilian 3) 1.16 (1.13t0 1.18) <0.001 1.19(1.16 t0 1.22) <0.001 1.04 (0.98 t0 1.10) 0.184
Women only
Veteran 1 (ref=civilian 1) 1.14(1.07t0 1.2) <0.001 1.19(1.12t0 1.27) <0.001 0.90 (0.79 to 1.03) 0.902
Veteran 2 (ref=civilian 2) 1.13 (1.08 to 1.19) <0.001 1.16 (1.10 to 1.22) <0.001 1.00 (0.88 to 1.14) 0.997
Veteran 3 (ref=civilian 3) 1.26 (1.20t0 1.32) <0.001 1.32 (1.25t0 1.39) <0.001 0.97 (0.85 to 1.10) 0.968

Cohort 1 is matched on age and sex; cohort 2 on age, sex and region of residence; and cohort 3 on age, sex, region of residence and median neighbourhood income quintile.
Cohort 3 also excludes civilians with a history of long-term care/rehabilitation stay and/or receipt of disability/income support payments.

Fully adjusted models included age, sex, region of residence, median neighbourhood income quintile, rurality and number of major and minor aggregated diagnosis groups.
HR,, HR for first 3years of follow-up; HR,, HR for years 4 and 5; overall HR, average HR over the full period of follow-up (ie, not time-dependent).

ref, reference.

statistically significant. The HRs for years 4 and 5 of follow-up
(HR,) suggested no significant differences in the hazard of an
outpatient MH encounter within the first 5years of follow-up,
provided they had not had an encounter prior to this time period.
Additionally, the interaction term between veteran status and
sex was statistically significant, suggesting effect measure modi-
fication by sex (see table 2 for output from the sex-stratified
models). x* tests of equality indicated that the time-dependent
HRs (HR, and HR)) were significantly different overall and for
women in cohort 1, women only in cohort 2, and overall and
for men and women in cohort 3 (p<0.001). Together, these
findings suggest that the HR of an outpatient MH encounter is
not constant over time; rather, the hazard is significantly greater
among veterans compared with civilians in the first 3years of
follow-up compared with years 4 and 5, and this difference is
further influenced by sex and matching approach.

Impact of matching approaches on effect estimates

Including additional matching variables beyond age and sex
resulted in slight differences in the effect estimates produced.
The inclusion of region of residence as a matching variable
shifted the magnitude of the association between veteran status
and an outpatient MH encounter within the first Syears of
follow-up towards the null, although the overall HR and HR for
the first 3years of follow-up remained statistically significant.
Additionally including median neighbourhood income quintile
as a matching variable resulted in the effect estimate moving
away from the null, above and beyond what was observed for the
cohort matched on only age and sex (eg, overall fully adjusted
HR_ .=1.18 (95% CI 1.15 to 1.20) vs HR , ,=1.11 (95%
CI 1.08 to 1.14)). The effects of matching were noticeable
overall and for the first 3 years of follow-up but not on the effect
estimates for years 4 and 5.

DISCUSSION

This methods paper offers novel contributions to our under-
standing of the implications of design choices, including
matching and analytic approaches, on comparative veteran—
civilian health research. Importantly, we found that the HR of
an outpatient MH encounter within the first 5 years of follow-up

after release varies over time, which may have important impli-
cations for future veteran health outcomes research. Specifi-
cally, we found that the average adjusted HR of an outpatient
MH encounter, which can be interpreted similarly to a relative
rate,*® was 9%-229 higher for veterans than civilians within the
first 3years of follow-up, and only 2%-4% higher than civil-
ians at 4 and 5years of follow-up. It is possible that the much
higher rates among veterans earlier in the follow-up period are
a cultural reflection of proactive healthcare-seeking behaviours
in military populations that then attenuate over time. Impor-
tantly, the use of Heaviside functions to estimate time-dependent
health outcomes has not been widely used in existing veteran—
civilian comparisons, which have instead used Cox PH models
and a single period of follow-up (eg, refs 4 37). The differences
observed in the example used here demonstrate the importance
of considering the timing of visits when examining patterns of
MH service use between veterans and civilians.

We also found similar trends in MH service use between
male and female veterans and civilians, although the difference
between veterans and civilians was more pronounced among
women overall and for the first 3years of follow-up. Among
men, the overall adjusted HR was between 7% and 19% higher
for veterans compared with civilians during the first 3 years of
follow-up, and 4%-5% higher for veterans during years 4-5.
Among women, the overall adjusted HR was 13%-26% higher
during the first 3years of follow-up, with no notable difference
in the HR observed for women during years 4-5. This expands
on findings from the Life After Service Survey, which demon-
strated that male and female veterans were more likely to self-
report accessing MH care from a family doctor or psychiatrist
than their civilian counterparts,® by providing additional data
about how these differences vary over time in the 5-year period
immediately following release from the forces and by high-
lighting the heterogeneity that exists between male and female
veterans and civilians.

Examination of the overall and time-dependent HRs indi-
cates some variability across the cohorts as a result of differing
matching approaches. Matching on age and sex alone likely
produces biased estimates, given the known differences in region
of residence between veterans and civilians. Indeed, veteran
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health research from Scotland has consistently matched on age,
sex and region of residence (eg, refs 4 38 39). In this study, the
inclusion of region of residence as a matching variable resulted
in an unanticipated shift of the effect estimate towards the null,
while the addition of median neighbourhood income quintile as a
matching variable and exclusion of civilians who were less likely
to be employed due to health conditions resulted in a correction
of the previous effect estimate. These findings suggest that the
use of more stringent matching criteria combined with efforts
to mitigate the HSE results in more accurate effect estimates.
However, if researchers face constraints in matching beyond age
and sex, the inclusion of other sociodemographic characteristics
as covariates will help minimise bias in the effect estimates.

This study had a number of strengths. First, it used population-
level data and likely includes most veterans residing in Ontario.'*
This offers an advantage over existing Canadian research, which
has generally relied on smaller, nationally representative surveys
(eg, refs 3 40) to draw inferences about patterns of MH service
use, as it allows for direct comparisons between veterans and
civilians. It also provides guidance about creating comparable
civilian cohorts for use in veteran health outcome and health
service use research. Importantly, the finding that rates of MH
service use vary within the period of time following transition
from the forces could be used to help inform healthcare planning
and policy at the Veterans Affairs Canada (VAC) and provin-
cial healthcare system levels. However, there are also some
limitations worth noting. Due to limitations with administra-
tive healthcare data, we were unable to exclude some civilians
with health conditions that may preclude service in the CAF
(eg, Crohn’s disease, chronic bronchitis, etc), meaning we were
unable to create a truly equivalent occupational cohort of civil-
ians. Despite this limitation, the standardised differences for
the number of major and minor comorbidities indicate that the
groups were well balanced, particularly for the third matched
cohort. Further, the administrative healthcare data capture only
provincially funded healthcare visits, meaning that any services
accessed via private insurance or VAC benefits are not included
in these data and our effect estimates are likely underestima-
tions of the true rate of MH service use in the first 5years of
follow-up. It is also possible that unmeasured variables, such
as adverse childhood experiences, could partially explain the
associations observed in this study. Additionally, the inability to
exclude RCMP veterans may limit comparability with research
from other countries, as their occupational experiences may vary
from those of military veterans. Finally, we acknowledge that
the index date used in this study carries importance for veterans,
but is relatively meaningless for civilians. For many of these
individuals, and indeed for some veterans, the first outpatient
MH encounter following the index date represents a prevalent
episode of care, versus an incident one, due to the left-censored
nature of the data.

CONCLUSIONS

This research provides valuable methodological contributions
for conducting comparative veteran health outcome research.
In the example presented here, we demonstrated variability in
the rates of MH service use over time, indicating the impor-
tance of considering timing of MH visits in future research. We
also observed differences based on sex, which highlights the
importance of treating sex as a potential effect measure modi-
fier in veteran MH service use research. Additionally, our find-
ings provide a demonstration of how varying approaches to
creating civilian comparator cohorts affects the magnitude of

effect estimates. Interestingly, we found that matching on region
of residence resulted in a shift of the effect estimate towards
the null, while additionally including median neighbourhood
income quintile as a matching variable shifted the effect esti-
mate away from the null. We also found that matching approach
impacted the overall effect estimate and for the first 3 years of
follow-up, but not for years 4 and 5, which further emphasises
the importance of considering time when making design choices
and interpreting findings.
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Supplemental Table 1. Baseline characteristics and standardized differences of Veteran and matched civilian cohorts

Variable Veteran Civilian cohort 1 | Std. | Veteran Civilian cohort2 | Std. | Veteran Civilian cohort 3 | Std.
cohort 1 N =127,031 diff cohort 2 N =122,688 diff cohort 3 N =122,293 diff
N = 31,759 N = 30,675 N = 30,576
Age atindex 41.8(10.3) 41.8(103) | 0.0 41.9 (10.3) 41.9(103) | 0.0 41.9 (10.3) 41.9(103) | 0.0
Person years of 11.7(8.2) 129(8.0) | 0.15 11.9(8.1) 12.7(8.0) | 0.10 11.9 (8.1) 12.8(8.0) | 0.11
follow-up
Sex
Male 27,058 (85.2) 108,227 (85.2) 0.0 26,150 (85.3) 104,589 (85.3) 0.0 26,067 (85.3) 104,262 (85.3) 0.0
Female 4,701 (14.8) 18,804 (14.8) 0.0 4,525 (14.8) 18,099 (14.8) 0.0 4,509 (14.8) 18,031 (14.7) 0.0
Income quintile
Missing 1,183 3.7) 1,687 (1.3) | 0.15 99 (0.3) 686 (0.6) | 0.04 0(0.0) 0(0.0)| 00
1 (lowest) 3,358 (10.6) 25,413 (20.0) | 0.26 3,358 (10.9) 24,394 (19.9) | 0.25 3,358 (11.0) 13,430 (11.0) | 0.0
2 5,381 (16.9) 25,071 (19.7) | 0.07 5,381 (17.5) 23,621 (19.3) | 0.04 5,381 (17.6) 21,522 (17.6) 0.0
3 6,642 (20.9) 24,873 (19.6) | 0.03 6,642 (21.7) 24,481 (20.0) | 0.04 6,642 (21.7) 26,567 21.7) | 0.0
4 7,914 (24.9) 25,190 (19.8) | 0.12 7,914 (25.8) 24,916 (20.3) | 0.13 7,914 (25.9) 31,655 (259) | 0.0
5 (highest) 7,281 (22.9) 24,797 (19.5) | 0.08 7,281 (23.7) 24,590 (20.0) | 0.09 7,281 (23.8) 29,119 (23.8) | 0.0
LHIN
Missing 1,084 (3.4) 1,059 (0.8) | 0.18 0 (0.0) 00.0)| 00 0 (0.0) 00.0)| 00
Erie St. Clair 497 (1.6) 6,182 (4.9) | 0.19 497 (1.6) | 1,988 (1.6) 4,816 0.0 497 (1.6) 1,996 (1.6) 0.0
South West 1,204 (3.9) 8,762 (7.0) | 0.14 1,204 (3.9) 3.9 0.0 1,199 (3.9) 4,796 (3.9) 0.0
Waterloo - 463 (1.5) 6,906 (5.5) | 0.22 463 (1.5) 1,852 (1.5) 0.0 462 (1.5) 1,848 (1.5) 0.0
Wellington
HNHB 908 (3.0) 13,055 (10.4) | 0.30 908 (3.0) 3,632 (3.0) 0.0 904 (3.0) 3,616 (3.0) 0.0
Central West 228 (0.7) 7,782 (6.2) | 0.30 228 (0.7) 912 (0.7) 0.0 227 (0.7) 908 (0.7) 0.0
Mississauga- 387 (1.3) 10,910 (8.7) | 0.35 387 (1.3) 1,548 (1.3) 0.0 387 (1.3) 1,548 (1.3) 0.0
Halton
Toronto Central 295 (1.0) 13,113 (10.4) 0.42 295 (1.0) 1,180 (1.0) 0.0 295 (1.0) 1,180 (1.0) 0.0
Central 622 (2.0) 16,336 (13.0) | 0.43 622 (2.0) 2,488 (2.0) | 0.0 621 (2.0 2,483(2.0) | 0.0
Central East 747 (2.4) 14,658 (11.6) | 0.37 747 (2.4) 2,988 24) | 0.0 746 (2.4) 2984 (24) | 0.0
South East 6,423 (20.9) 4382(35) | 054 6,423 (20.9) 25,690 (20.9) | 0.0 6,382 (20.9) 25,523(20.9) | 0.0
Champlain 15,249 (49.7) 11,939 (9.5) | 0.94 15,249 (49.7) 60,988 (49.7) | 0.0 | 15215 (49.8) 60,856 (49.8) | 0.0
North Simcoe- 2,380 (7.8) 3,853 (3.1) | 0.20 2,380 (7.8) 9,519(7.8) | 0.0 2,374 (1.8) 9,495(7.8) | 0.0
Muskoka
North East 1,119 3.7) 5,677 (4.5) | 0.05 1,119 3.7) 447537 | 0.0 1,115 (3.7) 4460 (3.6) | 0.0
North West 153 (0.5) 2,417 (1.9) | 0.13 153 (0.5) 612(0.5)| 0.0 152 (0.5) 608 (0.5) | 0.0
Rurality
Missing 1,211 3.8) 2,459 (1.9) | 0.11 127 (0.4) 1,051 (0.9) | 0.06 107 (0.4) 743 (0.6) | 0.04
1 (most urban) 15,396 (48.5) 73,647 (58.0) | 0.19 15,396 (50.2) 63,176 (51.5) | 0.03 15,350 (50.2) 63,985 (52.3) | 0.04
2 5,207 (16.4) 23,968 (18.9) | 0.06 5,207 (17.0) 15,465 (12.6) | 0.12 5,195 (17.0) 14,732 (12.1) | 0.14
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Variable Veteran Civilian cohort 1 | Std. Veteran Civilian cohort 2 | Std. Veteran Civilian cohort 3 | Std.
cohort 1 N =127,031 diff cohort 2 N = 122,688 diff cohort 3 N =122,293 diff
N = 31,759 N = 30,675 N = 30,576
3 5,631 (17.7) 17,740 (14.0) | 0.10 5,631 (18.4) 26,218 (21.4) | 0.08 5,618 (18.4) 27,216 (22.3) | 0.10
4 4,205 (13.2) 7,879 (6.2) | 0.24 4,205 (13.7) 16,083 (13.1) | 0.02 4,198 (13.7) 14,873 (12.2) | 0.05
5 (most rural) 109 (0.3) 1,338 (1.1) | 0.09 109 (0.4) 695 (0.6) | 0.03 108 (0.4) 744 (0.6) | 0.04
# major ADGs
0 25,423 (80.1) 100,356 (79.0) | 0.03 24,402 (79.6) 96,823 (78.9) | 0.02 24,327 (79.6) 98,814 (80.8) | 0.03
1 5,283 (16.6) 21,272 (16.8) | 0.00 5,227 (17.0) 20,785 (16.9) | 0.00 5,210 (17.0) 19,393 (15.9) | 0.03
2+ 1,053 (3.3) 5,403 (4.3) | 0.05 1,046 (3.4) 5,080 (4.1) | 0.04 1,039 (3.4) 4,086 (3.3) | 0.00
# minor ADGs
0 10,465 (33.0) 38,169 (30.1) | 0.06 9,699 (31.6) 38,900 (31.7) | 0.00 9,659 (31.6) 39,720 (32.5) | 0.02
1-2 12,887 (40.6) 48,614 (38.3) | 0.05 12,638 (41.2) 49,083 (40.0) | 0.02 12,612 (41.2) 49,414 (40.4) | 0.02
3-5 7,266 (22.9) 32,871 (25.9) | 0.07 7,205 (23.5) 29,148 (23.8) | 0.01 7,175 (23.5) 28,301 (23.1) | 0.01
6+ 1,141 (3.6) 7,377 (5.8) | 0.10 1,133 (3.7) 5,557 (4.5) | 0.04 1,310 (4.3) 4,858 (4.0) | 0.01
Reason for end of
follow-up
Death 1,076 (3.4) 6,662 (5.2) - 1,052 (3.4) 6,721 (5.5) - 1,046 (3.4) 5,590 (4.6) -
Loss of OHIP 8,481 (26.7) 24,864 (19.6) 7,578 (24.7) 23,552 (19.2) 7,519 (24.6) 23,102 (18.9)
eligibility
End of study 22,202 (69.9) 95,515 (75.2) 22,045 (71.9) 92,415 (75.3) 22,011 (72.0) 93,601 (76.5)
period

NB: percentages may not add up to 100% due to rounding

LHIN = Local Health Integration Network; HNHB = Hamilton Niagara Haldimand Brant; ADG = Aggregated Disability Group; OHIP = Ontario Health

Insurance Plan

Cohort 1 is matched on age and sex; cohort 2 on age, sex, and region of residence; and cohort 3 on age, sex, region of residence, and median neighbourhood

income quintile. Cohort 3 also excludes civilians with a history of long-term care/rehabilitation stay, and/or receipt of disability/income support payments.
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Supplemental Table 2. Unadjusted and fully adjusted hazard ratios (HR) of an outpatient mental health encounter within the first five

years of follow-up for the three cohorts, overall and at 1) three or fewer years of follow-up; and 2) four to five years of follow-up, by
sex and Veteran status

Overall (males and females combined)
Unadjusted (crude) models Fully adjusted models
Cohort Overall p Crude HR; |p Crude HR, | p Overall p Adjusted p Adjusted p
crude HR (first three (years four adjusted HR; (first HR:> (years
95% CI) years of to five of HR (95% three years four to five
follow-up) follow-up) CI) of follow- of follow-
(95% CI) (95% CI) up) up)
(95% CI) (95% CI)
Veteran 1 | 1.09 (1.06- | <0.001 | 1.11 (1.08- | <0.001 | 1.00 (0.95- | 0.984 | 1.11 (1.08- | <0.001 | 1.13 (1.10- | <0.001 | 1.03 (0.98- | 0.311
(ref = 1.11) 1.14) 1.05) 1.14) 1.17) 1.08)
civilian 1)
Veteran 2 | 1.04 (1.02- | <0.001 | 1.05 (1.03- | <0.001 | 1.00 (0.95- | 0.956 | 1.08 (1.05- | <0.001 | 1.09 (1.06- | <0.001 | 1.04 (0.99- | 0.142
(ref = 1.07) 1.08) 1.05) 1.10) 1.11) 1.09)
civilian 2)
Veteran 3 | 1.16 (1.13- | <0.001 | 1.21 (1.18- | <0.001 | 1.01 (0.96- | 0.759 | 1.18 (1.15- | <0.001 | 1.22 (1.19- | <0.001 | 1.02 (0.98- | 0.262
(ref = 1.19) 1.24) 1.06) 1.20) 1.25) 1.08)
civilian 3)
Males only
Unadjusted (crude) models Fully adjusted models
Cohort Overall 2 Crude HR; | p Crude HR, | p Overall P Adjusted )4 Adjusted p
crude HR (first three (years four adjusted HR; (first HR; (years
(95% CI) years of to five of HR (95% three years four to five
follow-up) follow-up) CI) of follow- of follow-
(95% CI) (95% CI) up) up)
(95% CI) (95% CI)
Veteran 1 | 1.08 (1.05- | <0.001 | 1.09 (1.06- | <0.001 | 1.03 (0.97- | 0.333 | 1.10(1.07- | <0.001 | 1.12 (1.08- | <0.001 | 1.05 (1.00- | 0.074
(ref = 1.10) 1.12) 1.08) 1.14) 1.15) 1.11)
civilian 1)
Veteran 2 | 1.04 (1.01- | 0.006 | 1.04 (1.01- | 0.005 | 1.01(0.96- | 0.607 | 1.06 (1.04- | <0.001 | 1.07 (1.04- | <0.001 | 1.04 (0.99- | 0.131
(ref = 1.06) 1.07) 1.07) 1.09) 1.10) 1.10)
civilian 2)
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Veteran 3 | 1.15 (1.12- | <0.001 | 1.19 (1.15- | <0.001 | 1.03 (0.97- | 0.343 | 1.16 (1.13- | <0.001 | 1.19 (1.16- | <0.001 | 1.04 (0.98- | 0.184
(ref = 1.18) 1.22) 1.08) 1.18) 1.22) 1.10)
civilian 3)
Females only
Unadjusted (crude) models Fully adjusted models

Overall p Crude HR; |p Crude HR, | p Overall p Adjusted p Adjusted p

crude HR (first three (years four adjusted HR; (first HR» (years

95% CI) years of to five of HR (95% three years four to five

follow-up) follow-up) CID) of follow- of follow-
(95% CI) (95% CI) up) up)
(95% CI) (95% CI)

Veteran 1 | 1.16 (1.10- | <0.001 | 1.21 (1.15- | <0.001 | 0.90 (0.79- | 0.096 | 1.14 (1.07- | <0.001 | 1.19 (1.12- | <0.001 | 0.90 (0.79- | 0.902
(ref = 1.21) 1.28) 1.02) 1.2) 1.27) 1.03)
civilian 1)
Veteran2 | 1.09 (1.04- | <0.001 | 1.12 (1.08- | <0.001 | 0.95 (0.84- | 0.453 | 1.13 (1.08- | <0.001 | 1.16 (1.10- | <0.001 | 1.00 (0.88- | 0.997
(ref = 1.15) 1.18) 1.08) 1.19) 1.22) 1.14)
civilian 2)
Veteran 3 | 1.24 (1.18- | <0.001 | 1.31 (1.24- | <0.001 | 0.94 (0.82- | 0.325 | 1.26 (1.20- | <0.001 | 1.32 (1.25- | <0.001 | 0.97 (0.85- | 0.968
(ref = 1.30) 1.38) 1.07) 1.32) 1.39) 1.10)
civilian 3)

HR = hazard ratio; overall HR = average HR over full period of follow-up (i.e., not time-dependent); HR; = HR for first three years of follow-up; HR, = HR for
years four and five

Cohort 1 is matched on age and sex; cohort 2 on age, sex, and region of residence; and cohort 3 on age, sex, region of residence, and median neighbourhood
income quintile. Cohort 3 also excludes civilians with a history of long-term care/rehabilitation stay, and/or receipt of disability/income support payments.

Unadjusted models did not include any covariates; fully adjusted models included age, sex, region of residence, median neighbourhood income quintile, rurality,
and number of major and minor ADGs.
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