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Abstract Important contributors to quality of life (QOL), such as psychosocial factors,
have received limited exploration in veteran populations, in contrast to a significant
amount of research focused on health-related quality of life (HRQL). This study
investigated QOL and HRQL amongst Gulf War veterans compared with an era-
military comparison group 20 years after the 1990/91 Gulf War, and whether psychi-
atric status over time and psychiatric comorbidities predicted QOL and HRQL. We then
investigated which of a range of psychological health, physical health and social factors
contribute greatest to QOL. Psychological interviews and postal questionnaires were
administered to a cohort of Gulf War veterans and a military-era comparison group in
2000-02 and 2011-12. Gulf War veterans had poorer QOL and HRQL compared with
a military comparison group, but the pattern of factors that influenced QOL was the
same for both groups. Poorer QOL and HRQL were significantly associated with more
recent and persistent psychiatric morbidity over time. Further analyses showed that
affective disorders, followed by anxiety disorders had the largest impact on QOL and
HRQL, and that QOL and HRQL were negatively affected by each additional psychi-
atric diagnosis. The importance of these findings was highlighted in a structural
equation model that revealed psychological health contributed most to QOL, social
support contributed a moderate amount, but physical health contributed only a very
small amount. QOL in veterans is an important issue even many years after deployment
and psychological health plays a predominant role in QOL.
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Introduction

Veterans have been shown to have significant physical and psychiatric morbidity post-
deployment and, within this context, increasing number of deployments, medical
conditions, and poorer psychological health have been associated with poorer health-
related quality of life (HRQL) (Voelker et al. 2002). However, psychosocial factors in
veterans have not been thoroughly examined on general Quality of Life (QOL).

Most tools for assessing QOL in military and veteran populations measure HRQL
(e.g. Short-Form Health Survey 12 (SF-12)) (Voelker et al. 2002; Proctor et al. 2001).
These assess health status with an emphasis on functionality, as distinct from QOL
measures which assess a person’s individual evaluation of their life and subjective
wellbeing (Guyatt 1997). Health status and associated functioning can be vastly
different from QOL; the World Health Organization’s Quality of Life (WHOQOL)
definition of QOL assumes it is at least partly independent of health status (Muldoon
et al. 1998; The WHOQOL Group 1998). QOL includes both health related factors and
factors such as employment, relationships, life circumstances and individual perspec-
tives and values (Gill and Feinstein 1994). A review and meta-analysis of QOL and
HRQL instruments supported the conclusion that the two are distinct constructs (Smith
et al. 1999). Whilst QOL measures have been used extensively in health, epidemiology
and psychological research, they have been used infrequently in veteran health studies.

In a cross-sectional study, U.S. Gulf War veterans were found to display poorer
mental health, and poorer QOL and HRQL compared with a non-deployed comparison
group ten years after the war (Toomey et al. 2007). Similarly, Australian Gulf War
veterans displayed poorer HRQL than an era-military comparison group ten years after
the war (McKenzie et al. 2004). Further studies have shown deployment to the Gulf
War theatre to be a significant contributor to poorer HRQL, in addition to contributions
from physical health, sociodemographic and psychological factors (Voelker et al.
2002).

When evaluating QOL, individuals may place greater emphasis on mental health
compared to physical or social function (Smith et al. 1999). Psychological health
affects both HRQL and QOL in a range of populations, including veterans (Toomey
et al. 2007; Foster et al. 1999; Suris et al. 2007; Mendlowicz and Stein 2000; Voelker
et al. 2002), and whilst any psychiatric morbidity appears to affect QOL judgements,
research into particular diagnoses reveals that, in civilian populations, posttraumatic
stress disorder (PTSD) and depression in particular, have the greatest effect on QOL
(Suris et al. 2007; Cubo et al. 2002). Not only does psychiatric morbidity play an
important role in QOL, but it has also been found that as the number of psychiatric
comorbidities increase QOL decreases (Cubo et al. 2002) and, in veterans, HRQL
decreases (Forman-Hoffman et al. 2005). Studies in veterans have assessed the influ-
ence of psychological health on HRQL at varying time points, but we have not
identified previous veteran health research that has investigated how psychological
health over time impacts QOL.
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This paper aims to extend the current knowledge of QOL in veterans by utilising a
QOL instrument to broaden the literature on HRQL and employing longitudinal
psychiatric health data in a veteran population. We aim to investigate whether QOL
is poorer amongst Gulf War veterans than a military comparison group 20 years after
the 1990/91 Gulf War. We also aim to identify which of a range of psychological
health, physical health and social factors contribute most to QOL through the following
research questions:

Does psychiatric health status over time predict QOL and/or HRQL in veterans?
Which psychiatric disorders and associated comorbidities have the greatest im-
pact on QOL and/or HRQL?

Which of the following factors; psychological health, physical health, and social
support, are the greatest contributors to QOL?

Methods
Study Population

The Australian Gulf War Veterans’ Health Study (2000-2002) involved 1456 Gulf War
veterans (80.5% of eligible cohort) and 1588 (56.8%) of an era-military comparison
group (Ikin et al. 2004). A follow-up study undertaken in 2011-12 invited all baseline
study participants to take part by completing a postal questionnaire and telephone
psychological interview. The study was approved by the relevant Ethics Committees in
Australia; all participants provided voluntary informed consent.

Instruments

QOL was assessed with the World Health Organization Quality of Life questionnaire
(WHOQOL-Bref) and the Life Satisfaction Sale, while HRQL was assessed with the
12-item Short Form Health Survey (SF-12).

The WHOQOL-Bref (The WHOQOL Group 1998) is a self-report inventory con-
taining 26-items; two items provide a measurement of overall QOL and Health
Satisfaction. The remaining 24-items produce four domains; physical health, psycho-
logical heath, social relationships and environment. Sample questions include, “To
what extent do you feel your life to be meaningful?”, “How satisfied are you with your
ability to perform daily activities?”, and “How satisfied are you with your personal
relationships?” The scale has demonstrated good internal consistency with Cronbach’s
alpha ranging from 0.80-0.88 per domain. It is rated on a five point Likert scale. The
two general questions have a range of 1-5. The four domains were transformed to have
final scores with a range of 0—100, higher scores indicate better QOL.

The Life Satisfaction scale assesses general satisfaction with life (F. Andrews and
Withey 1976). The scale’s single question ("How do you feel about your life as a
whole, taking into account what has happened in the last year and what you expect to
happen in the future?”) has seven possible responses with the total score ranging from 1
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to 7. The raw scores were reverse-scored to align with the direction of the WHOQOL-
Bref, so that higher scores represented increased life satisfaction.

The SF-12 is scored to produce a Physical Component Summary score (PCS) and a
Mental Component Summary score (MCS) with lower scores representing poorer
physical functioning or psychological wellbeing (Ware Jr et al. 1996).

The CIDI v2.1 is a structured interview that evaluates participants for psychiatric
disorders according to Diagnostic and Statistical Manual (DSM-1V) diagnostic criteria
(World Health Organisation 1997), with good reliability and validity (Wittchen 1994).
At baseline the CIDI was administered face-to-face by psychologists (Ikin et al. 2004).
At follow up the CIDI was administered over-the-phone by trained interviewers.
Current diagnoses were defined as any affective (including major depression), any
anxiety (including PTSD) or any alcohol disorder present within the previous
12 months. For current analyses; CIDI-defined psychiatric conditions were defined as
follows:

» Persistent: Current at baseline and current at follow-up.

* Incident: Not current at baseline and current at follow-up.

* Remitted: Current at baseline and not current at follow-up.

» Diagnoses Absent: Not current at baseline and not current at follow-up.

These labels were adopted for brevity in summarising outcomes. Persistence, in this
instance, only indicates that the disorder was present at baseline and follow up; it does
not indicate whether participants’ symptoms persisted continuously in the decade
between baseline and follow-up. Similarly, Incident, Remitted and Diagnoses Absent
do not capture symptom changes in the ten years between baseline and follow-up.
Psychiatric comorbidity was defined as having more than one current psychiatric
condition in different diagnostic categories.

The 9-item Patient Health Questionnaire (PHQ-9) (Kroenke et al. 2001) is a
depression severity measure comprising nine questions based on the DSM-IV criteria
for major depression. Total scores range from 0 to 27. The instrument is a reliable and
valid measure of depression severity with excellent internal consistency, a Cronbach’s
alpha of 0.92.

The Posttraumatic Stress Disorder Checklist — Civilian version (PCL-C) (Weathers
et al. 1993) is a 17-item self-report instrument; items reflect DSM-IV PTSD symptom
criteria. The PCL—C yields a total score between 17 and 85. Internal consistency of the
PCL-C total scale score was .96.

Social support was defined in two ways. Structural support was assessed by asking
participants the number of close friends and relatives they have. Additionally, they were
asked how many voluntary or ex-service groups they belong to and how active they
were in these groups. Functional support was measured using the Medical Outcomes
Study Social Support Survey (MOS) (Sherbourne and Stewart 1991). This survey
contains 19-items that assessed the support available if the individual should require
assistance. Subscale scores (Tangible support, Affective support, Emotional/
Informational Support, and Positive Social Interaction) were calculated by averaging
the scores for each item in the subscale. The subscales demonstrated excellent internal
consistency with Cronbach’s alphas ranging from 0.90-0.95.

@ Springer



Quality of Life in Gulf War Veterans: the Influence of Recency and... 27

The physical health construct was measured via several outcomes. A 63-item
self-report symptom questionnaire assessed the presence of symptoms in the past
month; symptoms rated as ‘moderate’ or ‘severe’ were included. Participants were
asked about self-reported doctor-diagnosed medical conditions including arthritis
(other than rheumatoid) and musculoskeletal conditions (other than arthritis),
respiratory health, eye or vision problems, hearing loss, diabetes, and high blood
pressure, and whether they had been treated in the past 12-months. Smoking status
was categorised as current, former or never smoked. Pain was measured using the
Chronic Pain Grade questionnaire (Von Korff et al. 1992), a 7-item questionnaire
that measures severity of chronic pain. Results were classified into five grades:
grade 0 (pain free), grade I (low disability, low intensity), grade II (low disability,
high intensity), grade III (high disability, moderately limiting), and grade IV (high
disability, severely limiting) (Von Korff et al. 1992). Level of physical activity
(moderate or vigorous exercise in the past two weeks) was self-reported. Body
Mass Index (BMI) (kg/mz) was used to indicate overweight and obesity. Cancer
data was collected via linkage with the Australian Cancer Database.

Statistical Analyses

Statistical analyses were performed using SPSS version 20 and AMOS version 20.

Skewed outcome data were transformed using reflected square-root and
reflected logl0 transformations. Sociodemographic differences between the two
groups were tested with independent t-tests for continuous variables (age) and chi-
square for categorical variables (marital status, education level and total household
income category). Differences between the Gulf War veterans’ and comparison
group members’ mean scores on overall QOL, Health Satisfaction and the four
WHOQOL-Bref domains, as well as life satisfaction, were tested using indepen-
dent t-tests. The magnitude of the effect size was calculated using Cohen’s d
(Cohen 1988). One-way ANOVAs were used to assess differences in QOL and
HRQL between psychiatric status and psychiatric comorbidities; and post-hoc
Tukey tests were conducted to determine which group means were significantly
different. Further to these analyses, ANCOVAS were used to test for an interaction
effect between study group and psychiatric status on QOL and HRQL. Regression
analysis was used to investigate which psychiatric disorders explained the most
variance in QOL and HRQL.

Structural Equation Modelling (SEM) was used to examine the contributions of
psychological health, physical health and social support to QOL. SEM links
observed variables with latent constructs as well as a structural model
characterising the relationships among the latent constructs. The relationships in
the model are based on theoretical predictions. The model was assessed via; (a)
path coefficients assessed by their corresponding critical ratios for direct effects,
and (b) fit indices corresponding to the overall model. Commonly reported fit
indexes were used to interpret the overall fit of the SEM model; the Comparative
Fit Index (CFI), the Tucker-Lewis Index (TLI), and Root Mean Square Error of
Approximation (RMSEA) (Hu and Bentler 1999).
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Results
Study Groups

Of eligible Gulf War veterans, 715 (53.8%) participated, of whom 712 completed a
postal questionnaire, and 675 (46.6%) comparison group members, of whom 674
completed a questionnaire. Of these, 660 veterans and 621 comparison group also
completed a telephone CIDI interview. The current analysis was restricted to male
participants (due to very small number of female participants, n =30) who completed
the postal questionnaire or CIDI interview: 697 Gulf War veterans and 659 comparison
group, total = 1356.

Participation Bias

Gulf War veterans who participated at follow-up were slightly older and more likely to
have been Officers in 1991 and had a slightly lower SF-12 MCS score compared to
those who did not participate. There were no significant differences between partici-
pating and non-participating veterans in regards to service branch, still serving in the
Australian Defence Force (ADF) at the time of the baseline study, their SF-12 Physical
Component Summary score or CIDI diagnoses for PTSD, major depression or alcohol
dependence in the 12 months prior to the baseline study.

Participating comparison group members were slightly older, more likely to have
been in the Air Force and more likely to have been Officers in 1991 relative to
comparison group members who did not participate. There were no significant differ-
ences across whether they were serving in the ADF at baseline, SF-12 PCS or MCS
scores, or any CIDI diagnoses.

A similar pattern of non-participation amongst young and lower-ranked members
was observed in both study groups. Furthermore, the small difference in SF-12 MCS
for Gulf War veterans is unlikely to have a substantial impact on the results presented.

Participant Characteristics

Gulf War veterans were marginally younger (mean age 49.4 years (SD=6.6) vs
50.9 years (SD=6.2; p<0.001) than the comparison group). The two groups were
similar in regard to marital status, education level and total household income. More
than 80% of participants were married/de facto, approximately 50% had a trade
certificate or diploma as their highest level of education, and approximately 50%
reported a total household income of $100,000-199,000. Gulf War veterans were more
likely to have served in the Navy and less likely to have served in the Army or Air
Force than the comparison group. A small proportion of all participants (17.5%) were
still serving in the ADF at follow-up.

Differences in Overall QOL and QOL Domains in Gulf War Veterans
and Comparison Group at Follow Up

Table 1 shows that, more than 20 years after the Gulf War, Gulf War veterans reported
significantly lower QOL and HRQL on all measures than the comparison group. These
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differences remained statistically significant when the mean differences were adjusted
for deployment. The effect size calculation (Cohen’s d) showed that the greatest
differences between the groups were observed for SF-12 MCS, Overall QOL, Health
Satisfaction and Psychological QOL; however these differences were categorised as
small effect sizes (Cohen 1988). For subsequent analyses, the QOL variables of interest
were restricted to those that provided subjective evaluations into important QOL areas
and also allowed for a comparison between these and HRQL. Thus, Overall QOL, the
SF-12 MCS and Psychological QOL were considered.

Psychiatric Status Over Time

The majority of Gulf War veterans (67.7%) and comparison group (76.4%) did not
meet CIDI criteria for any psychiatric diagnosis at baseline or follow-up. In relation to
any CIDI diagnosis in Gulf War veterans and comparison group respectively, 7.4% vs
6.5% had a Remitted diagnosis, 14.6% vs 11.4% had an Incident diagnosis, and 10.4%
vs 5.8% had Persistent psychiatric diagnoses at baseline and follow-up. Multinomial
logistic regression revealed that veterans were more likely than the comparison group
to have Persistent or Incident diagnoses compared with Diagnoses absent.

Psychiatric Status Over Time and Overall QOL (WHOQOL-Bref)

There was a significant effect of psychiatric status over time, on Overall QOL. Table 2
shows the means and standard deviations of Overall QOL for psychiatric status over
time. A post-hoc analysis using Tukey’s test indicated that the mean score for the
‘Diagnoses Absent group was significantly different from the Persistent, Remitted and
Incident groups. The Remitted group were significantly different from the Incident and
the Persistent group. The Incident group was not significantly different from the
Persistent group. The pattern of deterioration in QOL in relation to recency and
persistence of diagnosis indicates that if the person has had a psychiatric diagnosis at
both time points and if the diagnosis is current, Overall QOL is poorer.

The second analysis examined if there was an interaction between study group (Gulf
War veteran vs. comparison group) and psychiatric health over time on Overall QOL.
An ANCOVA did not indicate an interaction effect (p > 0.05).

Table 2 Means, standard deviations and one-way ANOVA results for psychiatric status over time and quality
of life outcomes

Diagnoses Remitted Incident Persistent F (df) p -
absent value

WHOQOL-Bref  4.26 (0.73) 3.93 (0.85) 3.41 (1.00) 3.17 (1.09) 64.89 (3, 816) <0.001
Overall QOL

WHOQOL-Bref  73.53 (13.73) 66.67 (17.08) 53.54 (17.08) 44.87 (19.85) 116.50 (3, 811) <0.001
Psychological
QOL

SF-12 MCS 51.62 (8.78)  46.07 (10.88) 37.52 (11.45) 34.94 (11.53) 117.13 (3, 788) <0.001
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Psychiatric Status Over Time and SF-12 MCS (HRQL)

There was also a significant effect of longitudinal psychiatric status on the SF-12
Mental Component for all study participants. Post- hoc Tukey test results indicated
that the mean SF-12 MCS score for the Diagnoses Absent group was significantly
different from Persistent, Remitted and Incident. The Remitted group were significantly
different from the Persistent and Incident. The Incident group were significantly
different from the Remitted but not the Persistent group. There was a similar pattern
for both Gulf War veterans and comparison group members, and the ANCOVA
indicated that there was no significant interaction (p >.05) of study group on the
association.

Psychiatric Status Over Time and Psychological Domain of WHOQOL-Bref

Psychiatric status over time had a significant effect on the Psychological domain of
QOL for all study participants. The post-hoc Tukey test indicated that the mean score
for the Diagnoses Absent group was significantly different from Persistent, Remitted
and Incident. The Remitted group were significantly different from the Incident and
Persistent groups. The Incident group was significantly different from the Persistent
group and Remitted group. The ANCOVA did not support an interaction effect between
study group and psychological health over time on the psychological domain of QOL
(p>.05).

Psychiatric Disorders with the Greatest Impact on Overall QOL and SF-12 MCS

A stepwise regression analysis revealed that affective disorders, followed by anxiety
disorders accounted for the largest variance in both Overall QOL and the SF-12 MCS
(Table 3), but Alcohol disorders did not explain sufficient variance to be included in the
regression model. A greater proportion of variance was explained for the SF-12 MCS
than Overall QOL. There remained a large variance that was unexplained, which was
further investigated via SEM.

Further investigation of the effect of individual psychiatric disorders (major depres-
sion, PTSD, and alcohol abuse/dependence) found a significant relationship with
Overall QOL, F(3,1250)=75.802, p<0.001, with an R? of 0.15. Reflecting the

Table 3 Psychiatric disorders predicting overall quality of life and SF-12 mental component summary

Overall QOL SF-12 MCS
Variable B SEB  Beta R? B SEB  Beta R?
Step 1
Affective disorders *  —0.90  0.11 -028 0076 —9.77 110 -0.56  0.309
Step 2
Affective disorders *  —0.72  0.12 -0.22 -8.66  1.12 —0.49
Anxiety disorders * -0.46  0.11 -0.16 0097 320 097 -021 0349

# CIDI-diagnosed within 12 months at follow-up
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results of psychiatric categories, major depression explained the largest variance in
Overall QOL (=-.24, p<0.001), followed by PTSD (3 =-.21, p<0.001) and
alcohol abuse/dependence. (3 =—.12, p<0.001). A significant relationship was also
found with the SF-12 MCS, F(3,1210) = 128.993, p <0.001, with an R? of 0.24. The
same pattern was observed with major depression explaining the largest variance in the
SF-12 MCS ( =—.33, p<0.001), followed by PTSD (3 =—.25, p<0.001) and alcohol
abuse/dependence. (3 =—.13, p<0.001).

Number of Psychiatric Comorbidities and Overall QOL, SF-12 MCS
and Psychological QOL

There were 947 (69.8%) participants with no current psychiatric diagnoses, 157
(11.6%) with one diagnosis, 73 (5.4%) with two diagnoses and 15 (1.1%) with three
diagnoses; 12.1% of current diagnosis data was missing. A one-way ANOVA indicated
that for all study participants there was a significant and increasing effect for number of
psychiatric disorders at follow-up on Overall QOL (F(3816)=63.48, p <.001), SF-12
MCS (F(3788)=126.38, p<.001), and Psychological QOL (F(3811)=123.78, p
<.001), see Fig. 1. Post-hoc comparison using Tukey tests indicated that for Psycho-
logical QOL all comorbidity groups were significantly different from each other, at
p<.05. For Overall QOL and SF-12 MCS, all differences between number of comor-
bidities were statistically significant, except between two or three psychiatric
comorbidities.

Psychological Health, Physical Health and Social Support in Predicting QOL

All physical health variables were initially included in the SEM. Eye or vision
problems, hearing loss, diabetes, high blood pressure, physical activity, obesity, respi-
ratory health and cancer were removed to improve the fit of the measurement model;
and self-reported symptoms (moderate or severe), smoking, pain, and self-reported
doctor-diagnosed and treated in past 12 months arthritis (other than rheumatoid) and
musculoskeletal conditions (other than arthritis) remained in the final model.
Standardised regression coefficients for the final SEM analysis are depicted graph-
ically in Fig. 2. The model demonstrated good fit (CFI=0.94, TLI=0.92, RMSEA =
0.06). For the purposes of the SEM analysis, QOL was the focus of the investigation
rather than HRQL. The overall pattern of results showed that psychological health was
the biggest contributor to QOL, with social support also a moderately strong contrib-
utor to QOL, while physical health contributed a negligible amount. The latent

Overall QOL SF-12 Mental Component Psychological QOL

60 80

50

60
40 50
30 40

20
10 10

0 0
0 1 2 3 0 1 2 3 0 1 2 3

o Rk N w &

Fig. 1 Relationship between number of comorbid psychiatric diagnoses and QOL (WHOQOL-Bref)/HRQL
(SF-12 MCS) scores
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Pain Score Arthritis other Other Smoking 63
than Rheumatoid Musculoskeletal Symptoms

Overall QOL

Health Satisfaction

0.57 Psychological
QoL

Current
Affective

Quality of Physical
Life ) QoL

Psychological
Health

Social
QoL

Environmental
QoL

Life Satisfaction

Voluntary Activity level in Close Friends/ MOS Affective MOS Emotional MOS Positive MOS Tangible
groups groups Relatives Support Informational Social Interaction Support

Fig. 2 Psychological health, social support and physical health predicting QOL. * p <0.001

variables for psychological health and physical health were strongly correlated, while
social support was moderately correlated with psychological health and physical health.

Discussion

Gulf War veterans had significantly poorer QOL and HRQL across all domains
compared with an era-military comparison group, although the differences were small.
QOL, for both Gulf War veterans and the comparison group, was significantly affected
by psychiatric health status over time; and the effect of recency and persistence of
psychiatric diagnoses on QOL and HRQL was significant and similar in both study
groups. Affective disorders, followed by anxiety disorders were the psychiatric disor-
ders which had the largest impact on both QOL and HRQL; furthermore, both were
further negatively affected by each additional comorbid psychiatric diagnosis. The
importance of these findings is highlighted in the modelling of commonly reported
factors, which revealed psychological health to be the biggest contributor to QOL, with
social support contributing a moderate amount, and physical health very little.
Australian Gulf War veterans reported poorer HRQL ten years after the war
(McKenzie et al. 2004); and now twenty years after the war they have reported poorer
QOL and HRQL on all measures compared with the military-era comparison group,
although these differences were considered small (Cohen 1988). This extends the
current understanding of health in Gulf War veterans by demonstrating that not only
their HRQL but also their QOL was impaired twenty years after the Gulf War. When
compared to Australian population norms, Australian Gulf War veterans were consis-
tently lower by a small amount over the four domains of the WHOQOL-Bref, whilst
the comparison group was approximately similar (Hawthorne et al. 2006). This would
indicate that even though twenty years have passed since the Gulf War, there are still
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significant issues which affect this group of veterans and consequently impact their
HRQL and QOL.

Psychiatric status over time significantly affected Overall QOL, SF-12 MCS and
Psychological QOL, and this was true for Gulf War veterans and the comparison group.
The general pattern across these analyses indicated that the recency of diagnosis (past
12 months vs. 10 years ago) in conjunction with accumulative time experienced with
the diagnosis (one time point vs. two time points) combined to affect QOL and HRQL
alike. Psychiatric morbidity at any time point, even ten years in the past, affected
current QOL, but the persistence and recency of morbidity appear to have affected
QOL in a predictable pattern (Pirkola et al. 2009). This result emphasises the impor-
tance of treating psychological and psychiatric problems early, especially as it has been
well documented that a significant delay exists between appearance of first symptoms
and treatment-seeking (Chan et al. 2014; Wang et al. 2005). Veteran populations, in
particular, may be resistant to acknowledging and seeking assistance for psychological
distress; however, early detection and treatment are important to reduce future
impairment.

Thus, with it clear that psychological health plays an important role in individual
veterans’ assessments of their QOL; the next important question considered was which
psychiatric diagnoses produced the most burden. Our findings showed that from the
three categories of psychiatric disorders included; affective disorders, followed by
anxiety disorders were the biggest contributors to poorer QOL and HRQL. Similarly,
in investigating individual psychiatric disorders, major depressive disorder, followed by
PTSD and alcohol abuse/dependence, were found to account for poorer QOL and
HRQL. Individuals may use their mood or current state to draw upon as evidence or to
inform their judgments regarding their QOL; which may be more likely to occur with
affective and anxiety disorders compared to alcohol use disorders (Slade et al. 2009;
Schwarz and Clore 1983). This explanation is consistent with our finding that Persistent
and Incident groups, which have current diagnoses, had the lowest QOL and HRQL
scores and these groups were not significantly different for Overall QOL and SF-12
MCS, suggesting that perhaps a current psychiatric diagnosis has a particularly impor-
tant influence on QOL and HRQL evaluations. Indeed, research has found that
depression mediates the relationship between military service and life satisfaction
(Britton et al. 2012). Furthermore, research on the relationship between alcohol depen-
dence and QOL has indicated mixed results (Volk et al. 1997; Duffy et al. 2002). A
review by Foster et al., indicated that psychiatric comorbidity is an important contrib-
utor to the relationship between alcohol use and QOL (Foster et al. 1999; Singh et al.
2005); it may be that the influence of alcohol use is mediated through its comorbidities.
This may also have contributed to affective and anxiety disorders being the predom-
inant contributors to QOL.

While research has shown that psychiatric comorbidities affect HRQL in veterans
(Forman-Hoffman et al. 2005; Der-Martirosian et al. 2013), our study has now shown
that QOL domains were similarly affected and that current patterns of comorbidity also
affected QOL and HRQL. It is important to know in respect to diagnosing and treating
veterans that affective and anxiety disorders need to be recognised and treated early,
and that comorbidity plays a compounding role. Treatment services need to offer
effective treatments for the combination of these disorders (Andrews et al. 2002).
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Efforts to improve diagnosis and aggressively treat coexisting mental disorders may
lead to enhanced QOL and HRQL in veteran populations.

The importance of psychological health was finally reinforced by the SEM analysis
which identified psychological health as the biggest contributor to QOL, with social
support and physical health contributing less. The correlations between physical health,
psychological health and social support were all moderate to high, indicating that these
constructs vary to some extent together. However, their associations with QOL reveal
that some were stronger factors than others. For example, although psychological and
physical health were quite strongly correlated in this study, psychological health had a
much stronger association with QOL compared with physical health. Even though
comorbidity between physical and psychological health is common in both the general
population (Teesson et al. 2009; Sareen et al. 2007) and in veterans (Wolfe et al. 1999;
Engel Jr et al. 2000), psychological health may be a more important factor for QOL
than physical health. This is consistent with other research that has also found that in
terms of evaluations of QOL or HRQL, psychological issues are stronger predictors
than physical health (Pirkola et al. 2009).

These results demonstrate that in a veteran population, psychological health and
social support are two important factors that contribute to QOL. QOL may therefore be
a useful outcome for evaluating the impact of psychological and social health and
monitoring the impact of interventions to improve these in veteran populations. The
associations between both physical and psychological health with social support have
been reported previously (Holahan and Moos 1981; Golden et al. 2009; Gallant 2003);
and in addition to these, our results show that having a supportive social network or
being involved in community activities may be important for QOL, this finding is
consistent with results from other populations (Bennett et al. 2001).

The strengths of this study include the use of several measures spanning a range of
domains of both QOL and HRQL. The use of longitudinal data has allowed an
evaluation of the role of psychiatric health over time, which has not been thoroughly
assessed in the QOL literature. However, whilst the longitudinal data provides insight
into the importance of recency and persistence of psychiatric diagnosis, it is possible
that during the ten year interval, there were intermittent symptoms that were not
captured by the current data. Furthermore, for those with a current psychiatric diagno-
sis, perceptions caused by psychiatric morbidity (such as those associated with depres-
sion) may interact with subjective wellbeing evaluations. However, the use of longitu-
dinal data provides insight into the role of recency of psychiatric diagnoses in QOL and
HRQL. However, due to the use of cross-sectional data in the modelling analysis, the
direction of associations cannot be determined. As the sample analysed in this paper
were male veterans, it is not known if these findings are generalizable to female
veterans.

Overall, the results indicated that psychological health should be considered a major
factor in determining QOL and although Gulf War veterans reported poorer QOL and
HRQL, the patterns do not vary across study group. Both QOL and HRQL are
important outcomes for veterans that need to be recognised even decades after deploy-
ment. The current study has highlighted not only the relevance of the previously under-
investigated QOL in veterans, but also the crucial role of psychological health in
contributing to QOL.
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