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ABSTRACT

Objective To identify factors associated with better or
poorer self-reported health status in New Zealand military
Veterans.

Design A cross-sectional survey.

Participants The participants of interest were the 3874
currently serving Veterans who had been deployed to a
conflict zone, but all Veterans were eligible to participate.
Study variables The EQ-5D-5L, asking about problems
across five dimensions (mobility, self-care, usual activities,
pain or discomfort and anxiety or depression), with five
levels of severity (eg, no, slight, moderate, severe or
extreme problems), also containing a Visual Analogue
Scale (EQ-VAS) to self-assess health state, scaled from 0
(worst) to 100 (best) imagined health.

Hypothetical relationships with better health were

positive social support, sleep and psychological flexibility;
with poorer health, post-traumatic stress, exposure to
psychological trauma, distress and hazardous drinking.
Results The EQ5-D-5L was completed by 1767 Veterans,
1009 serving, a response rate of 26% from that group,
1767 completing the EQ5-D, 1458 who had deployed, 288
who had not and the 21 who did not provide deployment
data. Of these, 247 were not used in the analysis due to
missing values in one or more variables, leaving 1520 for
analysis.

A significantly higher proportion of Veterans reported

‘any problems’ rather than ‘no problems’ with four EQ-5D
dimensions: mobility, self-care, usual activities and pain or
discomfort, but no difference in anxiety or depression. Age,
length of service, deployment, psychological flexibility and
better sleep quality were associated with higher EQ-VAS
scores; distress with lower EQ-VAS scores.

Gonclusion In this sample of New Zealand Veterans,
psychological flexibility and good sleep are associated with
better self-rated health, and distress and poor sleep with
diminished health. These factors might be used as sentinel
health indicators in assessing Veteran health status,

and cognitive—behavioural therapy encompassing these
domains may be useful in improving the health of New
Zealand Veterans.

INTRODUCTION

The three major events in the military life
course are entry to military service, deploy-
ment on active service and transition back to
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= Many studies of Veterans have focused on adverse
outcomes, but we have been able to focus on a ho-
listic measure of ‘health’.

= The study was sufficiently powered to detect im-
portant relationships indicating opportunities for
intervention.

= The exact response rate is unknown, and sampling
bias may be a limitation.

= The cross-sectional design means that we cannot
explore cause and effect relationships.

civilian life. On entry, soldiers, sailors and air
personnel are subject to a selection process
to ensure, as far as possible, good physical
and mental health, giving rise to the ‘healthy
soldier effect,” with service personnel being,
on average, healthier than the general popu-
lation." However, the physical and psycho-
logical stressors of military service have been
found to erode this effect.”

The physical stressors have a particular
impact on the lower limb, with load carriage,
high intensity training and the design of foot-
wear being implicated in injury causation.” A
military career also increases opportunities
for psychological trauma, and post-traumatic
stress disorder (PTSD) has been identified as
the ‘signature injury’ of United States service
men and women deployed to Afghanistan
and Iraq.!

A focus on adverse health events in the liter-
ature’ means that well-being is relatively over-
looked. In the long run, military service has
been found to have positive effects.’ 7 Good
health after service does, however, depend on
the success of the ‘military civilian transition’,
a complex process for which models have
been developed.® Health problems developed
in service, difficulty in assuming a post-service
identity and many other factors contribute
to health and well-being outcomes.” In New
Zealand, military Veterans can only access
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assistance from New Zealand Veteran’s Affairs (NZVA)
if they have undertaken ‘qualifying operational service’
as defined by the Veteran Support Act 2014, thus being
Veterans in a legal sense. NZVA support some 12000
Veterans, with an average age of 80 years, 5000 being
actively case managed.'’ The majority will have seen oper-
ational service in Korea, Borneo, Malaya and Vietnam.
Post-Vietnam, smaller numbers deployed on United
Nations and other missions, but the tempo of operations
rose with the deployment to Bosnia in 1992, and some
9000-10 000 ‘legal’ Veterans deployed between then and
the withdrawal of New Zealand troops from Afghanistan
in 2021. The Ministerial Veteran’s Health Advisory Panel,
established under the Veteran Support Act, are specifi-
cally charged with funding research on this ‘contempo-
rary Veteran’ group, NZVA acknowledging that they ‘have
had different experiences, and have different needs,
compared with the older veterans. They are likely to have
served in a number of deployments during their career,
and come to us with more complex health issues.”'

The aims of this study were therefore to describe self-
reported health among these Veterans, and identify
factors associated with better or poorer health.

Veteran and public involvement

The Ministerial Veterans Health Advisory Panel' commis-
sioned the study and advised on the design. We also
formed a steering group with representatives from the
New Zealand Defence Force (NZDF), NZVA, the Royal
New Zealand Returned and Services Association (RSA)"!
and No Duff,12 a charity providing first response support
to Veterans and their families. We also consulted with the
Ngai Tahu Research Consultation Committee in order
to assess the importance of the project to Maori, New
Zealand’s indigenous population. During consultation,
we undertook to inform the Veteran community before
releasing the results, to which end a link to the paper will
be posted on the military social media sites where the
study was advertised, and to give all NZ Veterans, defined
as anyone who had served in the military, an opportunity
to participate. Participants were not recruited as patients.

METHODS

Participants

Potential participants were currently serving Veterans,
as indicated by holding the New Zealand Operational
Service Medal at the time of the survey, a total of 3874
personnel at that time; retired ‘legal’ Veterans in the
community; and Veterans who had served, but had not
deployed to a conflict. Data were collected via an online
survey, a postal version being available on request. There
is no comprehensive Veteran registry, however in July
2018, a link to the online questionnaire was sent by email
to the 3874 currently serving regular and reserve NZDF
members registered on the NZDF email system who were
‘legal Veterans’, as indicated by holding the New Zealand
Operational Service Medal. An introductory message

and link to the questionnaire were also presented on the
NZDF ‘intranet landing page’, a secure internal webpage
from which all regular force personnel can access rele-
vant work-related content, tools and resources. Retired
military personnel were invited to participate through
posters distributed to reserve units and the 43 local social
clubs identified by the RSA National Office to be ‘Veteran
active.” Paper questionnaires with return postage enve-
lopes were made available at these sites. Announcements
were also made on military social media pages, and both
retired and currently serving personnel were invited to
participate through an announcement on the NoDuff
website. The questionnaire was available for completion
from June to December 2018.

Questionnaire
Criterion variable
Self-rated health status was assessed using the EuroQol
5D-5L (EQ-5D-5L)," a short questionnaire asking about
the respondent’s health across five dimensions: mobility,
self-care, usual activities, pain or discomfort and anxiety or
depression, with response options ranging from (eg) ‘no
problems’, to ‘extreme problems’. For each dimension,
participants were categorised as having ‘any problems’ if
they selected any response other than ‘no problems’.
Additionally, the EuroQol Visual Analogue Scale (EQ-
VAS) asks the respondent to mark on a vertical VAS how
good or bad their health is today, where the endpoints are
labelled ‘the best health you can imagine’ (score of 100)
and ‘the worst health you can imagine’ (score of 0).

Independent variables

Demographic characteristics included age, sex, ethnicity,
service years and past deployment on operational service
(yes/no). Ethnicity prioritisation was adopted,'* whereby
participants with multiple responses were assigned to one
of the categories, in the order of Maori, Pacific Peoples,
other and European.

Symptoms of PTS were assessed using the PTSD
checklist-military version (PCL-M) .® The PCL-M includes
17 items that ask about Diagnostic and Statistical Manual
of Mental Disorders version IV (DSM-IV) symptoms of PTS
related to stressful military experiences, with response
options ranging from 1 ‘not at all’ to 5 ‘extremely’. A
total symptom severity score is calculated by summing
responses to each option (range=17-85). While scores of
30-35 indicate significant PTS symptomology and prob-
able cases of PTSD, scores of >45 indicate a presumptive
PTSD diagnosis.'®

General psychiatric morbidity was assessed using the
12-item general health questionnaire (GHQ-12),"” scored
using a four point scale (0-3) and summing the 12 items
to give a total score, with higher scores indicating elevated
distress.

Social support was measured using the social provisions
scale,'® with responses made on a four-point Likert-type
scale ranging from 1 ‘strongly disagree’ to 4 ‘strongly
agree’. The 24 items can be reduced to six subscales
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(attachment, social integration, reassurance of worth,
reliable alliance, social guidance and opportunity for
nurturance) or summed to create a total score, with
greater scores indicating greater social support.

Alcohol use was measured using the audit alcohol
consumption questions(AUDIT-C)," scaled from 0 to 12.
A score of 3+ forwomen and 4+ for men indicated poten-
tially hazardous drinking behaviour.

Sleep quality was assessed with the sleep condition
indicator (SCI),* assessing insomnia as described in the
DSM-V.*! The SCI consists of eight items rated from 0 to
4, the total scores being scaled to a range of 0-10, where
higher scores represent better sleep.

Trauma exposure was assessed with the brief trauma
questionnaire (BTQ),” which captures past exposure
to situations that were life-threatening or capable of
producing serious injury.

Psychological flexibility was measured with the 10-item
acceptance and action questionnaire version 2 (AAQ-
II), designed as a measure of effectiveness in a partic-
ular mode of behavioural intervention, acceptance and
commitment therapy.* Items were answered on a 7-point
scale, with options ranging from ‘never true’ to ‘always
true’. The items were summed to obtain a total score
(possible range 10-70), with higher scores indicative of
greater psychological flexibility.

Statistical analyses

With respect to the calculation of summed scores, if only
one item was missing for a particular measure then this
was imputed with the mean of the remaining items; if
more than one item was missing then the score was set
to missing for that participant. Complete-case analysis
was used in the remaining analyses. Z tests were used to
compare the five dimensions of the EQ-5D-5L to the NZ
population normative values.**

Univariate ordinary least-squares linear regression anal-
yses assessed the strength of relationships between each
independent variable and EQ-VAS scores, using robust
standard errors to account for heteroscedasticity and
calculating 95% ClIs. Multivariable linear regression was
then used to identify the role of the independent vari-
ables while adjusting for each other. None of the social
support subscales were used in this multivariable model,
instead using the social support total score. The model

Figure 1 The proportion of Veterans reporting ‘any problem’
with each of the EQ-5D-5L dimension scores compared with
the NZ population normative proportions. NZ, New Zealand.

was built using backward variable selection with p<0.10
for variable retention, with the exceptions of age, sex,
service years and deployment status which were retained
as adjusting variables irrespective of p values. Cronbach’s
o (C,) was used to assess the internal consistency of the
scales used.” A value of alpha greater than 0.7 is consid-
ered adequate.”® Collinearity was assessed by calculating
the Pearson correlation coefficient (r); if O<r< 1 there is a
positive linear trend.

RESULTS

The EQ-5D-5L was completed by 1767 Veterans, 1009 who
were serving (26% of that group), 458 who had retired,
288 who had not deployed and 21 who did not provide
deployment data.

There are no reliable denominator data on retired and
non-deployed Veterans in New Zealand.

To facilitate a complete case analysis, 247 replies were
not used due to missing values in one or more variables,
the final sample including 1520 individuals.

Online supplemental table 1 presents the EQ-VAS score
according to the sample characteristics.

Figure 1 shows the proportion of EQ-5D-5L. dimension
responses reporting ‘any problem’ severity level other
than ‘no problems’ in comparison to the New Zealand
population normative values® with table 1 showing the
95% CI's and Z values.

The results of the univariate analysis are displayed in
table 2. Here, for continuous characteristics, the regres-
sion coefficient () represents the change in the mean
EQ-VAS associated with one unit increase in the charac-
teristic. For categorical characteristics, 8 is the change

Table 1 Proportion of ‘any problem’ in EQ-5D-5L domains

Veterans NZ population Z value (p)
Domain Proportion (95% CI) Proportion (95% CI)
Mobility 0.40 (0.38 to0 0.43) 0.28 (0.26 to 0.30) 8.5 (<0.0001)
Self-care 0.11 (0.10 to0 0.13) 0.09 (0.07 to 0.10) 2.8 (0.03)
Usual activities 0.38 (0.35 to 0.40) 0.30 (0.28 to 0.31) 5.6 (<0.001)
Pain/discomfort 0.75 (0.73 t0 0.77) 0.62 (0.60 to 0.63) 9.0 (<0.0001)
Anxiety/depression 0.47 (0.44 10 0.49) 0.46 (0.44 t0 0.48) 0(1.0)

NZ, New Zealand.
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Table 2 Univariate cross-sectional associations between variables and mean EQ-VAS scores for new Zealand veterans

(N=1520)
Characteristic Cr N B 95% Cls P value
Aget - 1520 -0.18 -0.24 to -0.12 <0.01
Sex

Female - 189 Ref

Male - 1331 -0.15 —-2.76 t0 2.46 0.91
Ethnicity =

NZ European - 1193 0.13

Ref

Maori - 214 0.82 -1.56 t0 3.19

Other - 113 -3.55 -7.331t00.23
Service years*® - 1520 0.19 0.11 t0 0.28 <0.01
Deployment status -

Not deployed - 242 ref

Deployed - 1278 6.56 3.85t0 9.26 <0.01
GHQ-12 score* 0.89 1520 -1.63 -1.81to -1.46 <0.01
Social support* 1520 2.05 1.70 to 2.41 <0.01
Attachment 0.81 1520 2.47 2.02 t0 2.92 <0.01
Social integration 0.79 1520 2.49 2.08 to 2.91 <0.01
Reassurance of worth 0.77 1520 2.39 1.97 to 2.82 <0.01
Reliable alliance 0.81 1520 2.01 1.63 to 2.39 <0.01
Social guidance 0.84 1520 0.83 0.40to 1.25 <0.01
Opportunity fornurturance 0.75 1520 0.53 0.44 to 0.61 <0.01
Social support total score - 1520 0.80 0.71t0 0.88 <0.01
Psychological flexibility* 0.93 1520 3.56 3.18 10 3.95 <0.01
Sleep score* 0.87 <0.01
AUDIT-C 0.67 707 Ref

Non-hazardous 813 0.71 —1.04 to 2.45 0.43

Hazardous
Exposure to traumatic events -

Not exposed 454 Ref

Exposed 1066 -5.62 —-7.39 to 3.86 <0.01
PTSD (PCL-M score)* 1520 -0.67 -0.75 to -0.60 <0.01

*Cronbach’s o.
TScored as continuous variables, coefficient is per unit increase.

GHQ-12, 12-item General Health Questionnaire; NZ, New Zealand; PTSD PCL-M, Post-Traumatic Stress Disorder Checklist-Military Version.

in mean EQ-VAS scores compared with the referent
category.

Of the demographic variables, age was associated
with lower EQ-VAS scores, length of service with higher
scores. No relationships were apparent for sex or
ethnicity. Positive coefficients, indicating better health
with presence of the characteristic, were present for the
dichotomous variable of deployment, where the mean
EQ-VAS score for deployed Veterans was 6.56 VAS units
higher than for the non-deployed. The largest nega-
tive associations were for exposure to traumatic events,

with a mean EQ-VAS score 5.62 lower for those exposed
compared with those not exposed. Distress, as measured
by the GHQ-12, had a negative association with health
state, as did PTSD as measured by the PCL-M. Positive
associations with health state were found for psycholog-
ical flexibility as measured by the AAQ-II, better sleep
scores, the total social support score and the individual
dimensions of support.

Table 3 shows the results from two multivariable models.
The first model is adjusted for the other characteristics,
with 12 variables included in the model. All effect sizes
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Table 3 Multivariable models of associations between variables and mean EQ-VAS scores for New Zealand veterans

Adjusted model, N=1520

Final model, N=1520

Characteristic B 95% ClI P value B 95% ClI P value
Age (years)* -0.15 -0.21to-0.10 <0.01 -0.16 -0.22 t0 -0.10 <0.01
Sex

Female Ref Ref

Male 0.06 —-0.23t0 2.35 0.96 0.02 -2.27 t0 2.30 0.99
Ethnicity

NZ European Ref 0.03 Ref 0.03

Maori 0.53 —-1.46 to 2.53 0.55 -1.44 t0 2.54

Other -4.04 —-7.12 to -0.95 -4.07 —-7.16 to —0.99
Service years* 0.16 0.09 to 0.24 <0.01 0.17 0.09 to 0.24 <0.01
Deployment status

Not deployed Ref Ref

Deployed 3.33 1.00 to 5.67 0.01 3.36 1.03 t0 5.70 0.01
GHQ-12 score” -0.83 —-1.06 to -0.61 <0.01 -0.84 -1.06 to -0.62 <0.01
Social support (SPS score)* 0.02 —-0.07 to 0.11 0.65 - - -
Psychological Flexibility Score (AAQ-II)* 0.18 0.06 to 0.31 0.01 0.19 0.07 to 0.31 <0.01
Sleep score (SCI), Range 0-10* 1.41 0.9510 1.88 <0.01 1.41 0.95 10 1.87 <0.01
AUDIT_C score

Non hazardous Ref

Hazardous 0.37 -1.05t0 1.79 0.61 - - -
Exposure to traumatic events (BTQ)

Not exposed Ref Ref

Exposed -1.46 -3.02 to 0.11 0.07 -1.45 -3.02t0 0.12 0.07
PTSD (PCL-M score)* -0.14 -0.25 to -0.04 0.01 -0.15 -0.25 to -0.04 0.01

*Scored as continuous variables, coefficient is per unit increase.

GHQ-12, 12-item General Health Questionnaire; NZ, New Zealand; PTSD PCL-M, Post-Traumatic Stress Disorder Checklist-Military Version.

were reduced, and the social support and AUDIT-C scores
were no longer associated.

The final model involved backward variable selection
setting a p value of 0.10, identifying a smaller subset of
variables. Age, sex, service years and deployment status
were retained in the model irrespective of their p values,
thus adjusting for those variables. Social support and
AUDIT-C hazardous drinking were not retained in this
final model; other coefficients remaining essentially the
same.

DISCUSSION

Principal findings

With the exception of anxiety or depression, Veterans
had a significantly greater proportion of ‘any problem’
responses in the EQ-5D-5L. dimensions than the general
population of New Zealand.

The final model identified variables independently
associated with the EQ-VAS score: age, length of service,
deployment, the GHQ score, psychological flexibility, the
sleep score and exposure to traumatic events. The results

make conceptual sense in that distress is associated with
reduced EQ-VAS score, and psychological flexibility may
have a modest protective effect. Age had a negative asso-
ciation, length of service being positive, most likely due to
the ‘healthy soldier’ effect.! Unusually, social support was
dropped, however, the SPS was found to correlate signifi-
cantly with the GHQ-12 (r=0.47), AAQ-II (r=0.56) and
SCI scores (r=0.36), suggesting collinearity. Furthermore,
there are known to be many other influences on health,
including ‘social well-being’,” financial status, personality
and non-deployment related stressors,?” which we have
not measured.

Strengths and weaknesses

Strengths of our study were the relatively large sample
size, the inclusion of all Veterans, the assessment of
‘health’, infrequently investigated in Veteran popula-
tions, and the inclusion of New Zealand Veterans with a
range of characteristics, including ‘deployed’ and ‘non-
deployed’ Veterans. As a measure of health, the EQ-5D-5L.
dimensions and EQ-VAS ask about health on the day that
respondents complete the questionnaire, the EQ-VAS
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5



end points being, respectively, the ‘best’ and ‘worst’
health they can imagine, so it is a holistic measure of
health state.”

The response rate of 26% from serving Veterans,
along with the unknown total number of Veterans, raises
the question of bias, the direction of which is difficult
to assess, as responses may be more likely from either
Veterans with good or poor health. The healthy soldier
effect is well known, service having a positive effect on
well-being, with serving NZ Veterans having good access
to primary healthcare through the military system, but
the public healthcare system is the primary pathway to
care for all Veterans, who are also covered by the ‘no
fault’ accident compensation scheme for accidental inju-
ries and occupational diseases.” Deployed Veterans may
be at an advantage, but are covered by NZVA only if their
illness or injury is linked to a particular deployment, and
the condition is listed on the ‘Statements of Principle’
of the Australian Repatriation Medical Authority.” We
also know that New Zealand Veterans tend to be of stoic
disposition, so they might underestimate their health
concerns,” and there are likely to be other personal char-
acteristics that we have not measured. We were, however,
able to adjust for deployment status, which did have a
positive association with health state. In the interest of
minimising responder burden, we used brief scales, which
might reduce construct validity. Distress, sleep, psycho-
logical flexibility and exposure to traumatic events are
likely to be related, so collinearity was difficult to avoid.
The effect was greatest for social support, but our finding
does not mean that social support is of no importance
to Veterans. The precision of the other coefficients may
also have been affected. Finally, the cross-sectional design
means that we cannot explore cause and effect, so recom-
mendations for future interventions require additional
support from longitudinal studies.

Comparison with other studies

We have previously reported factors associated with post-
traumatic stress in this group,” using the PCL-M. Factors
associated with higher PCL-M scores were trauma expo-
sure, older age, male gender and being of Maori ethnicity.
Factors associated with lower PCL-M scores were greater
length of service, psychological flexibility and better
quality sleep. Using health as the outcome disclosed that
Maori did not have poorer self-reported health compared
with non-Maori, that deployment had a positive effect,
and in the univariate models, all of the dimensions of
social support were associated with improved health. The
final model also included good sleep and psychological
flexibility, providing most of the explanatory power in the
model.

No other studies appear to have used the EQ-VAS as
an outcome measure for Veteran health. Barrett et al’”
examined well-being among participants in the 2000
Behavioural Risk Factor Surveillance System, describing
health-related quality of life by sex and military status,
active duty, reservists,Veterans, or no military service.

Participants were asked to rate recent physical health,
mental health and activity limitation. Active duty men
were more likely than men without military service to
report 14 or more days of activity limitation, pain and
not enough rest in the past 30 days, the mobility and
pain findings being similar to our sample. Notably, the
predominant reason for medical discharge from the
British Armed Forces was musculoskeletal problems.*

Contrary to our finding on deployment, there are
reports indicating that non-deployed personnel retain
better health than those who have been deployed. Diaz
Santana et alf® carried out a cross-sectional survey of
60000 US Veterans of Afghanistan and Iraq, with 20563
responses. In contrast to our finding, mental quality of
life scores were higher among the non-deployed group
compared with the deployed group, though the deployed
group reported higher physical quality of life scores
compared with the non-deployed. Again in contrast, both
mental and physical quality of life were lower among
Veterans compared with US population norms.

Both positive and negative consequences of deployment
have been described.” *® In a study of Dutch Veterans,’
two out of three reported a positive effect of deployment
on their quality of life at the time of the survey, this being
related to positive feelings such as satisfaction or comrade-
ship, but a few expressing emotions such as frustration
or shame. As regards tangible effects,”® negative conse-
quences included the military ‘chain of command’, being
away from home, and deterioration of marital /significant
other relationships. Positive influences include improved
financial security, self-improvement and time to reflect.

We found sleep to be associated with better health,
sleep difficulties being a common symptom for those with
PTSD. McCarthy et al'’ reported on the 3157 US military
Veterans enrolled in the National Health and Resilience
in Veterans Study, in which 27.6% reported poor sleep
quality. Path analyses revealed significant associations
between poor sleep, severity of PTSD, poorer mental and
physical health functioning and lower overall quality of
life.

Future directions

The results suggest that distress, psychological flexibility
and sleep have an important relationship with self-rated
health among Veterans in this study.

Reducing distress through the promotion of psycho-
logical flexibility might be possible, although our finding
here must be subject to caution as several researchers
argue that the AAQ-II may be measuring psychological
distress and affect, rather than psychological inflexibility.”

Sleep in military personnel has been recognised as a
‘vital health behaviour’ for which policies and guidelines
must be developed.” Cognitive-behavioural therapy for
insomnia is regarded as an effective ‘first-line’ treatment,
and a brief intervention has been described for use in
Australian general practice."” Our final model showed
that distress had a negative association with health,
psychological flexibility a positive relationship, with sleep
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most likely related to both of these variables. It would
seem important to screen for these conditions prior to
transition from the military, as well as among retired
Veterans, in order to provide targeted support. Further
research is needed to examine the potential of cognitive—
behavioural therapy to improve Veterans’ well-being.
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