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Abstract

Background Psychological distress (PD) is a major health problem that affects all aspects of health-related quality of life
including physical, mental and social health, leading to a substantial human and economic burden. Studies have revealed
a concerning rise in the prevalence of PD and various mental health conditions among Australians, particularly in female
individuals. There is a scarcity of studies that estimate health state utilities (HSUs), which reflect the overall health-related
quality of life in individuals with PD. No such studies have been conducted in Australia thus far.

Objective We aimed to evaluate the age-specific, sex-specific and PD category-specific HSUs (disutilities) in Australian
adults with PD to inform healthcare decision making in the management of PD.

Methods Data on age, sex, SF-36/SF6D responses, Kessler psychological distress (K10) scale scores and other characteristics
of N = 15,139 participants (n = 8149 female individuals) aged >15 years were derived from the latest wave (21) of the nation-
ally representative Household, Income and Labor Dynamics in Australia survey. Participants were grouped into the severity
categories of no (K10 score: 10-19), mild (K10: 20-24), moderate (K10: 25-29) and severe PD (K10: 30-50). Both crude
and adjusted HSUs were calculated from participants’ SF-36 profiles, considering potential confounders such as smoking,
marital status, remoteness, education and income levels. The calculations were based on the SF-6D algorithm and aligned
with Australian population norms. Additionally, the HSUs were stratified by age, sex and PD categories. Disutilities of PD,
representing the mean difference between HSUs of people with PD and those without, were also calculated for each group.
Results The average age of individuals was 46.130 years (46% male), and 31% experienced PD in the last 4 weeks. Overall,
individuals with PD had significantly lower mean HSUs than those likely to be no PD, 0.637 (95% confidence interval [CI]
0.636, 0.640) vs 0.776 (95% C10.775, 0.777) i.e. disutility: —0.139 [95% CI —0.139, —0.138]). Mean disutilities of —0.108
(95% CI —0.110, —0.104), —0.140 (95% CI —0.142, —0.138), and —0.188 (95% CI —0.190, —0.187) were observed for mild
PD, moderate PD and severe PD, respectively. Disutilities of PD also differed by age and sex groups. For instance, female
individuals had up to 0.049 points lower mean HSUs than male individuals across the three classifications of PD. There was
a clear decline in health-related quality of life with increasing age, demonstrated by lower mean HSUs in older population
age groups, that ranged from 0.818 (95% CI10.817, 0.818) for the 15-24 years age group with no PD to 0.496 (95% CI 0.491,
0.500) for the 65+ years age group with severe PD). Across all ages and genders, respondents were more likely to report
issues in certain dimensions, notably vitality, and these responses did not uniformly align with ageing.

Conclusions The burden of PD in Australia is substantial, with a significant impact on female individuals and older indi-
viduals. Implementing age-specific and sex-specific healthcare interventions to address PD among Australian adults may
greatly alleviate this burden. The PD state-specific HSUs calculated in our study can serve as valuable inputs for future health
economic evaluations of PD in Australia and similar populations.

1 Introduction

Psychological distress (PD), a type of mental disorder
equally common among adults and seniors, is a major public
health challenge that substantially contributes to the burden
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Key Points for Decision Makers

This study pioneers the creation of a comprehensive
database of age-specific and sex-specific health state
utility estimates within a large representative sample of
Australians with psychological distress.

The study underscores significant disparities in health
state utilities, revealing lower values in individuals with
psychological distress compared with those without the
condition, female individuals compared with male indi-
viduals, and older age groups compared with younger
age groups; emphasising the need for targeted interven-
tions and policies to address the specific health needs of
various population groups.

Our health state utilities estimates may serve as essential
inputs for economic evaluations and other work requiring
measures of utility, facilitating the formulation of poli-
cies and practices aimed at improving the overall well-
being of people with psychological distress in Australian
and similar populations.

of disease worldwide [1, 2]. Psychological distress is pre-
dominantly defined as a condition of emotional disturbance
marked by symptoms associated with mental disorders,
which may encompass manifestations of depression, such
as diminished interest, feelings of sadness and a sense of
hopelessness, as well as symptoms of anxiety such as rest-
lessness and tension. At times, it may be accompanied by
somatic symptoms, including insomnia and headaches [3, 4].

Psychological distress has different severity levels with
varying degrees of intensity, and it is characterised by typi-
cal physiological and mental symptoms. Psychological dis-
tress has been associated with various adverse outcomes,
including diminished quality of life, unhealthy behaviours,
heightened healthcare utilisation, diminished adherence to
treatment and elevated mortality rates [5, 6]. The patient’s
experience and satisfaction can be detrimentally influenced
by PD, potentially contributing to an excessive utilisation of
healthcare services [7]. It can cause substantial impairments
in a patient’s ability to function and, in some cases, may lead
to suicide. In 2019, mental disorders caused 16% of global
disability-adjusted life-years and the estimated economic
value associated with this burden was about USD 5 trillion
[8]. It causes the second most years lived with disability,
after lower back pain [9]. The prevalence of PD and subse-
quent human and financial costs are rising in Australia [10,
11]. Depression alone is predicted to cause a 34% increase
in lost gross domestic product and a 45% increase in lost
income tax revenue from 2015 to 2030 in Australia [12].
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Women experiencing PD incur healthcare costs that are 15%
higher compared with those without such distress [13]. The
annual decrease in Australian employee productivity was
estimated to be $5.9 billion [14] and the all-time loss from
work due to PD was 50-60% [15]. The estimated annual
value of time lost in the mining industry due to PD was $4.9
million [16].

A comparison of burden of diseases shows that depres-
sive and anxiety disorders persist as significant contribu-
tors to the global burden of disease, holding the 13th and
24th positions, respectively, among the leading causes of
disability-adjusted life-years. Their prevalence estimates and
disability weights are notably higher compared with many
other diseases [17]. In Australia, the leading contributors
to health burden encompassed cancer, mental health issues
along with substance use disorders, musculoskeletal condi-
tions, cardiovascular diseases and neurological disorders. In
2023, mental health conditions and substance use disorders
rose to the second position in the ranking contributing 15%
to the total disease burden following cancer, which contrib-
utes 17% [18].

Psychological distress can affect functional impairment
leading to deterioration in health-related quality of life
(HRQoL) or a decline in subjective perceptions of social,
occupational and health-related well-being [19, 20]. Age-
specific and sex-specific health state utilities (HSUs) are
commonly used to reflect HRQoL, and to calculate quality-
adjusted life-years (QALYs)—a measure taking into account
both the length and the quality of life [21]. Health state utili-
ties measure the strength of preference for a particular health
state, usually represented as a number between 0 and 1 (zero
= dead; one = perfect health) while negative values repre-
senting states worse than dead [22]. Quality-adjusted life-
years serve as the foundation for calculating the incremen-
tal cost-effectiveness ratio in a cost-utility analysis (CUA),
aiming to assess the cost effectiveness of diverse healthcare
interventions [23]. The practical implementation of this
approach involves customising HSU inputs when comparing
interventions across distinct patient demographics such as
genders, ages and severities. For instance, in a hypothetical
scenario, utilising age-specific, sex-specific and severity-
specific HSU inputs both before and after an intervention
enables a precise evaluation of QALY's and, consequently,
the clinical effectiveness and/or cost effectiveness of health-
care interventions. The incremental cost-effectiveness ratio
derived from these tailored QALY inputs better addresses
the variations in QALY's between two scenarios.

To make decisions regarding allocation of scarce health-
care resources across competing disease groups and con-
ditions, the estimates of HSUs play an important role as
they provide information on the strength of people’s prefer-
ences for different health states [24]. Health state utilities
are employed in a CUA, which is commonly used in health
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economic evaluations to inform health policy [25]. Pricing
and reimbursement landscape determining patients’ access
to new treatments, and manufacturers’ return on their invest-
ments in developing new products is closely associated with
the outcomes of CUA [26].

Numerous direct (e.g. time trade-off and standard gamble)
and indirect (e.g. Assessment of Quality of Life [AQoL]-
8D, EQ-5D-5L, SF-6D) measures have been employed to
estimate HRQoL. Health-related quality of life involves a
wide array of experiences, states and perceptions [27] and
is a multi-dimensional concept accounting for a patient’s
physical, emotional and social functioning [28]. To generate
HSUs for the calculation of QALYS, preference-based meas-
ures of HRQoL can be used [24, 29]. To calculate QALYs,
the Short Form 6-Dimension (SF-6D) is used, which is a
preference-based measure [30]. The SF-6D is derived from
the Short Form 36 (SF-36) health survey, which is the most
frequently used, valid and reliable generic measure of sub-
jective well-being [31-33]. The SF-6D has six dimensions
each comprising four to six levels including physical func-
tion, role limitation, social functioning, pain, mental health
and vitality.

The growing evidence suggests that SF-6D can be consid-
ered valuable for use in the economic evaluation of interven-
tions for a range of common mental health problems because
of its responsiveness to change over time [34]. Indeed, in
many cases it is proved to be more responsive than depres-
sion-specific measures owing to its potential simultaneous
improvement in comorbid conditions and integrated nature
of mental and physical health problems. The SF-6D can dis-
tinguish between groups based on depression severity and
across differences in HRQoL of patients with depression.
Additionally, the SF-6D is sensitive to clinical and quality-
of-life improvement and deterioration [34].

A CUA stands as the primary method for economic
evaluation in numerous countries, and a HSU serves as a
pivotal data input in CUA models, significantly influencing
the results [35]. Utility scores are typically derived from
multi-attribute utility instruments (MAUIs) such as EQ-5D
or SF-6D. Australia has established population norms for
the AQoL instrument. Among others, utility values for
common mental disorders with a high prevalence derived
from the AQoL-4D and analysed by disorder classification
can be used in a CUA in Australia. The average utility
value is 0.67 and lower utility values need to be assigned
to higher severity levels and some comorbidities [36].
Regarding SF-6D, the first Australian weights were pro-
duced in 2013 [37], which are generally consistent with
the largely monotonic nature of the SF-6D.

Despite being crucial for economic evaluations, infor-
mation about HSUs of PD is deficient even in developed
countries such as Australia. Few studies have focused on
finding the effect of psychological distress on HRQoL

[38—41] in Australia. However, their findings do not pro-
vide any useful insights into sex-specific, age-specific and
PD severity-specific aspects of the disease. Hence, there is
a need to estimate updated sex-specific, age-specific and
PD severity-specific HSU values to understand the human
burden of PD and to be used in health economic evalua-
tions of PD aimed at identifying cost-effective interven-
tions to manage PD and to project the lifetime disease
outcomes and the total lifetime costs.

We aim to use the most recent nationally representative
data of the Household, Income, and Labor Dynamics in
Australia (HILDA) survey to estimate and compare HSUs
of Australian adults with PD and those without. Our HSUs
estimates can be used across a broad range of health eco-
nomic evaluations in Australia and similar populations.
These estimates could be even more effective in the evalu-
ations of new interventions where short-term trial data
are available [42]. Factors such as age, sex and different
levels of PD severity may affect HSUs; therefore, gener-
ating age-specific and sex-specific HSUs estimates could
help understand the possible difference between HRQoL
of male individuals and female individuals across differ-
ent ages and psychological classifications. This, in turn,
improves the accuracy of health economic evaluations. In
this study, for the first time, we derive age-specific and
sex-specific HSUs estimate elicited for PD health states
for Australian adults.

We have estimated a whole battery of HSU estimates
using local data. There is a lack of global agreement regard-
ing the optimal methods for generating and applying HSUs
in a CUA [19] therefore, to enhance the precision of the
multi-state health economic evaluation models it is recom-
mended to use age-sex and disease severity-specific utilities
[43]. Therefore, we believe that our age-specific, sex-specific
and disease-specific HSU estimates facilitates more accurate
estimations of long-term disease outcomes, including meas-
ures such as QALY loss/gain and life expectancy.

2 Materials and Methods
2.1 Study Population

Data on age, sex, SF-36 responses, and other characteris-
tics of 15,139 participants aged > 15 years were derived
from the latest wave (21) of the nationally representative
the HILDA survey which has been carried out annually
from 2001 through 2022 (waves 1-21). The 90% wave-on-
wave response rates of the HILDA survey are comparable to
other large longitudinal surveys in the USA and Europe [44].
Details of the HILDA sample design, survey response rates
and attrition rates can be found elsewhere [44].
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2.2 Measurement of HRQoL

Health state utilities offer a consolidated score reflect-
ing HRQoL and play a crucial role in the computation of
QALYs, a pivotal metric in cost utility analyses [45]. Ideally,
HSUs are calculated using primary data collected through
preference-based measures [42]. Health state utilities can
be derived by using various multi-attribute utility instru-
ments (e.g. EQ-5D, AQoL-8D and SF-6D). SF-36 is one of
the most widely used generic measures of subjective health
[46-48]. It is a self-reported multi-dimensional instrument
used to measure general health status or quality of life. Its
items or questions allow respondents to show their per-
ceptions about their health. However, SF-36 has not been
designed as an instrument to be used in economic evalu-
ations whereas SF-6D has been widely used in a series of
economic valuation studies especially in the UK [49]. The
other commonly used multi-attribute utility instrument in
mental health patients is EQ-5D. Significant differences in
EQ-5D and SF-6D utilities exist between patients in mental
disorders as they use different valuation methods to estimate
their sets of utility scores [50]. However, in a range of set-
tings, SF-6D has good psychometric characteristics [51].
For depression, the EQ-5D indicates a reduced level of util-
ity at the most severe stage, while the SF-6D demonstrates
equal or greater detriment at the milder end [52]. The pre-
dominance of physical health considerations in the EQ-5D
limits its sensitivity to variations in certain mental health
populations [53]. The EQ-5D exhibits insensitivity at the
upper (healthy) end of the scale, while the SF-6D appears to
lack a ceiling effect and can potentially capture more subtle
health changes toward the upper range of the scale [54].
Furthermore, the SF-6D comprises a considerably larger size
of its descriptive system that may contribute to a heightened
sensitivity, thereby offering a potentially greater capacity to
capture nuanced variations in health states [55].

Therefore, SF-36 profiles of the study participants were
used to elicit HSUs for all those respondents who answered
all 11 questions used in SF-6D. First, the study participants
profiles were converted into a six-dimensional (i.e. physical
functioning, role limitations, social functioning, pain, mental
health and vitality) preference-based MAUI (the SF-6D Ver-
sion 1 [v1]) applying the algorithm developed by Norman
et al. [37] based on preference weight specific to the Aus-
tralian population. These weights range from 0.29 to 1.00,
with 1.00 indicating “full health”. The general form of the
model is as follows.

Y, =f(BX; +6; +8Z) +¢;
where i =1, 2, ..., n represents state values of individual and
j=1,2, ..., and m represents respondents. Y,-j is the depend-
ent variable showing Standard Gamble scores for health
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state i valued by respondent j. X is a vector of explanatory
variables (Xsy) for each level y of dimension 9 of the SF-6D'.
For any given health state, X;;, is defined as

XSY = 1, if, for this state, dimension d is at level y

Xay = 0, if, for this state, dimension d is not at level y

The error term comprises factors that account for interac-
tions between the levels of different attributes. Z is a vector
of personal characteristics that may also affect the value an
individual assigns to a health state such as age and sex. The
additive nature of the model does not necessitate an interval
scale between the levels of each dimension. Ordinary least
square, the most common mapping method, was used to esti-
mate the model [56].

2.3 Kessler Psychological Distress Scale (K10)

This study uses the Kessler Psychological Distress scale
(K10) as the measure of psychological distress as the main
outcome. The K10 is a widely used measure to detect PD.
However, there are no international standards regarding
cut-off scores of K10 to detect PD. Two factors are likely
to contribute to this wide range of reported cut-off scores.
First, while some studies use K10 to broadly identify men-
tal disorders, the others seek narrow definition of major
depressive disorders [57] or serious mental illness [58].
Second, culture and clinical population support the possi-
bility of differential patterns of symptoms across different
samples. In this study, the suggested cut-off scores for the
K10 were 10-19 for “no PD”, 20-24 “mild PD”, 25-29
“moderate PD” and 30-50 “severe PD”. This classification
is in agreement with the one suggested by 2001 Victorian
Population Health Survey to estimate the prevalence of
levels of PD. Likewise, Donker et al. [59] recommended
20 or higher as the best for screening for depressive dis-
orders in a primary care setting. Vasiliadis et al. [60] and
Searle et al. [61] also used >19 as a cut-off score to detect
depression in Canadian older adults and Australian mili-
tary service members, respectively.

The K10 is a self-reported measure that briefly assesses
the frequency of non-specific PD during the last 30 days
[62]. It is equally suitable for both general and clinical
populations [63]. In an Australian context, its mental dis-
order detection efficiency has been tested and compared to
other instruments including the General Health Question-
naire (GHQ-12). The K10 was found to be significantly
better than the GHQ-12 in identifying mood and anxiety
disorders [64].

The K10 comprises questions on anxiety and depres-
sion symptoms. The sum of the scores, based on a 5-point

! For instance, X;, denotes dimension 6 =3 (social functioning),
level y = 1 (health limits social activities none of the time).
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Likert-type scale, ranges from 10 to 50 with higher scores
representing higher distress levels [65]. The psychometric
properties of the K10 are well established in the civilian
population [66] and because of its sensitivity and speci-
ficity, it is included in population surveys of many coun-
tries [67], and within the scientific community, the factor
structure of this scale is regarded as the least consensual
psychometric characteristic (for a detailed discussion on
K10 please refer to the Electronic Supplementary Mate-
rial [ESM]).

2.4 Statistical Analysis

Summary statistics were produced initially to provide an
overview of the study population in terms of their sociode-
mographic and clinical characteristics. We compared the
characteristics of respondents with PD with those with-
out PD using a ¢-test (for continuous variables) and an X2
test (for categorical variables). The difference in HRQoL
between individuals with PD and those with no PD was eval-
uated by comparing the crude mean HSUs, and those esti-
mates adjusted for confounders of age, sex, smoking, marital
status, area of residence, education level and income using a
multi-variable linear regression model. The age-specific and
sex-specific difference in HRQoL by disease severity were
then evaluated by comparing the disease severity crude and
adjusted mean HSUs. Statistical significance was set as a
p-value <0.05 (two-tailed) to account for multiple testing
burden. The normal quantile plot of residuals and the plot of
fitted versus residuals were assessed to ensure error distribu-
tion was sufficiently normal. All analyses were performed
using STATA for Windows (version 17.0).

3 Results

Table 1 describes the sociodemographic and clinical
characteristics of the 15,139 respondents included in this
study’s sample (for sex-specific and age-specific character-
istics of respondents please refer to Tables 1a and 1b of the
ESM, respectively). The majority were female (54%). The
average respondent’s age was recorded as 46.830 years.
The number of respondents with PD (n = 4746) was less
than half the number of respondents without PD (n =
10,393). When we compared respondents having PD with
respondents having no PD, we found a difference in sex
with female individuals having PD proportion increased
significantly (from 51% with no PD to 60% with PD) [p
< 0.01]. The proportion of smokers (22%: PD and 12%:
no PD) significantly differed between the two groups (p
< 0.01). Similarly, the proportion of respondents with an
active membership of a sporting/hobby/community-based

club or association in PD cohort was significantly lower
(n=1174,25% [p < 0.01]) than no PD (n = 3680, 35%)
(Table 1). We found that no PD cohort was older (+9.96
years), and the age distribution differed significantly
between PD and no PD cohorts (p < 0.01). Our compari-
son showed that the remoteness distribution of respondents
between the two groups was statistically different (p <
0.01). There were significant differences in the distribution
of marital status (p < 0.01), level of education (p < 0.01)
and income (p < 0.01).

Table 2 displays the percentage of participants indi-
cating an absence of issues across the six SF-6D dimen-
sions. Individuals of various ages seem to be inclined
to report difficulties in specific dimensions, with vital-
ity being particularly prominent. However, no uniform-
ity is observed across domains regarding age. Physical
functioning appears to have more negative ingredient in
older age when compared with other domains. Across
all SF-6 dimensions, female individuals reported female
individuals were more likely to report problem than male
individuals.

Table 3 provides the comparison of the SF-6D mean
HSUs between participants with and without PD by sex
and by severity of PD. Overall, individuals with PD had
significantly lower mean HSUs than those without PD
(0.637 vs 0.776, i.e. disutility: —0.139). Mean disutilities
of —0.108, —0.140 and —0.188 were observed for PD clas-
sifications mild, moderate and severe, respectively. Disu-
tilities of PD also differed by sex. For instance, female
individuals had up to 0.050 units lower mean HSUs than
male individuals across the four classifications of PD.

There was a clear decline in HRQoL with increasing
age, demonstrated by lower mean HSUs in older popula-
tion age groups, with a range from 0.818 (for the 15-24
years age group with no PD) to 0.496 (for the 65+ years
age group with severe PD) (Table 4). Before adjusting for
confounders, mean values for HSUs were significantly
lower for PD respondents.

After adjusting for confounders (for detail on con-
founder please refer to the ESM), the magnitudes of the
difference in HRQoL scores between the two group was
changed somewhat for HSUs but remained statistically
significant (Tables 3, 4). For the individual sex-specific
health dimensions, the largest statistically significant dif-
ference in the adjusted mean scores between two groups
was seen in the “severe” category (—0.194 for male indi-
viduals and —0.199 for female individuals). In the age-
specific health dimensions, the largest statistically sig-
nificant difference (—0.236) was observed in the “severe”
category of respondents in the age group of 45-64 years
while the difference was smallest (—0.082) in the “mild”
category of respondents in the age group of 15-24 years.
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Table 1 Sociodemographic

o o All respondents Respondents without ~ Respondents with p-Value*
and clinical characteristics of

psychological distress psychological

the study r'espor?dents with (K10 score: 10-19) distress
ps.ychologlcal distress and those (K10 score: 20-50)
without
Characteristics (n=15,139) (n=10,393) (n =4746)
Age
Average in years (1) 46.831 49.954 39.998 <0. 01
Sex
Male % (n) 46 (6990) 49 (5088) 40 (1902)
Female % (n) 54 (8149) 51 (5305) 60 (2844) <0.01
Age group, years
15-24 % (n) 14 (2105) 10 (1020) 23 (1085)
24-44 % (n) 34 (5189) 31 (3261) 41 (1928)
45-64 % (n) 30 (4616) 33 (3426) 25 (1190)
65+ % (n) 21 (3229) 26 (2686) 11 (543) <0.01
Smoking
Smoker % (n) 15 (2248) 12 (1204) 78 (3680)
Non-smoker % (n) 85 (12,835) 88 (9155) 22 (1044) <0.01
Remoteness
Major cities % (n) 61 (9210) 60 (6254) 62 (2956)
Inner regional % (n) 27 (4139) 28 (2868) 27 (1271)
Remote % (n) 12 (1784) 12 (1267) 11 (517) <0.01
Marital status
Legally married % (n) 64 (9719) 70 (7225) 53 (2494)
Separated % (n) 13 (2019) 14 (1406) 13 (613)
Never married % (n) 22 (3396) 17 (1759) 35 (1637) <0.01
Education
Twelve and below % (n) 37 (5620) 34 (3557) 44 (2063)
Certificate III/IV % (n) 23 (3449) 23 (2379) 23 (1070)
Bachelor and diploma % (n) 27 (4017) 28 (2895) 24 (1112)
Grade and post-grade % (n) 14 (2044) 15 (1557) 10 (487) <0.01
Active club member
Yes % (n) 32 (4854) 35 (3680) 25 (1174)
No % (n) 68 (10,238) 65 (6688) 75 (3550) <0.01
Income
Poorest % (n) 20 (3001) 18 (1850) 24 (1151)
Poor % (n) 20 (3003) 19 (1938) 22 (1065)
Middle % (n) 20 (3056) 20 (2050) 21 (1006)
Rich % (n) 20 (3068) 21 (2226) 18 (842) <0.01
Richest % (n) 20 (3011) 22 (2329) 14 (682)

K10 Kessler psychological distress score

Smoking, remoteness, marital status, education and club membership was not available for 56, 6, 5, 9 and
47, respectively

All p-values were <0.01. Respondents with K10 respondents score of 10-19 are considered likely to be
well and grouped as “respondents with no psychological distress”

4 Discussion suggested that around one third of respondents reported a

mild-to-severe type of PD and we found that HSUs were
Our study is the first to generate a database of age_speciﬁc signiﬁcantly lower in individuals with PD compared with
and sex-specific HSU estimates in a large representative  those without, female individuals compared with male
sample of Australians with PD, using a detailed prefer-  individuals, and older age groups compared with younger
entially sensitive SF-6D MAUI. Our descriptive results ~ age groups. Health state utilities further decreased with
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elevated PD level (mild, moderate, severe) even when
considering age and sex. This means that PD levels mat-
ter with respect to HSUs. Additionally, age-specific and
sex-specific policies are warranted to address the impact
of PD on HRQoL. These HSUs estimates can be used in
economic evaluations and other work requiring measures
of utility for the Australian context or similar populations
to frame policies to address PD in this setting.

The proportion of individuals with PD (one in three) in
our sample is not surprising, given the fact that over two in
five (44%) Australians aged 16-85 years’ experience a men-
tal disorder (MD) during their lifetime [68]. The difference
between the National Study of Mental Health and Wellbe-
ing and our sample is due to the variability of methods to
measure prevalence of MD. The definition of PD adopted in
this study is based on a K10 score, which derives estimates
from self-reported patient outcome measures, whereas the
National Study of Mental Health and Wellbeing employs
existing diagnostic criteria. In another study, around 37.5%
individuals were classified as having depression [69]. A
recent systematic review and meta-analysis showed the
prevalence of mental disorders at 22.1% of the study popu-
lation [2]. A European study showed that 50%, 33% and 25%
individuals had experienced a mental disorder in their life-
time, within the past year and currently, respectively [70]. In
other populations, the prevalence of MD varies substantially,
and our estimates are higher than those. For example, Arias
et al. [71] found that the prevalence of depressive disorders
in Europe ranges from 3% in Czech Republic to 10% in Ice-
land. The notable difference of MD prevalence estimates
is due to the variables collected and assessed population.
The possibility that diagnostic codes used in some studies
could not pick up the full extent of the prevalence of MD
cannot be ruled out [72, 73]. Furthermore, the inclusion of
individuals who have subclinical depression or who do not
fit in the diagnostic criteria of major depression might have
led to the estimation of a higher prevalence rate in this study.
The differences in the operational measure of MD between
our study and these previous reports could be important to
understand the variations found.

Individuals with more severe symptoms of PD have
lower utility values when measured by SF-6D and EQ-5D.
Measurement of PD severity levels can be measured in dif-
ferent ways that must be considered while interpreting the
association between HSUs and PD. For example, while the
Australian Fourth Edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV) version of the World
Mental Health Composite International Diagnostic Inter-
view WMH-CIDI and Clinical Interview Schedule Revised
(CIS-R) were used to measure MD severity [74], another
study used the Symptom Checklist (SCL-90) [50]. It is also
noteworthy that despite consistent findings across studies

regarding PD levels, the HSUs can differ among severity
subgroups based on which MAUI is used [50, 74].

The finding that PD is associated with decreased level of
HRQoL is aligned with previous literature conducted on the
general adult population [75-78]. The presence of a health
condition was associated with low HRQoL in Australia [79].
Among community-based adults in China, depression and
HRQoL were inversely associated [80]. On all dimensions,
HRQoL was found to be significantly lower in patients with
chronic diseases compared with the general population in
Korea [81]. Depression was found to affect HRQoL nega-
tively in individuals with HIV [82], breast cancer [83] and
diabetes mellitus [84].

Our findings that sex differences exist in HRQoL is also
supported by previous studies. For example, a meta-analysis
concluded that female individuals are almost twice as likely
to experience depression than male individuals [85]. A
cross-sectional study conducted in Sweden showed that HSU
was lower among female individuals [86]. In Australia, male
individuals reported a slightly higher HRQoL than female
individuals [37]. Consistent results with this finding were
reported in a US population-based study [87]. In Taiwan,
women were found to have significantly lower mental com-
ponent scores than men [88]. Different biological and psy-
chological aspects between different sexes may also explain
this difference in PD-related HRQoL. Furthermore, environ-
mental factors can also influence this relationship, but even
then, we should pay more attention to female individuals
because they are more likely to be accompanied by a low
level of HRQoL [75]. However, contrary to our finding, one
study reported slightly higher HSUs for female individuals
than male individuals across all ages and instruments [89].

The current study shows that HSUs decrease with an
increase in age, which is aligned with existing literature.
Using SF-6D outcomes in Australian adults, previous stud-
ies reported a consistent decline in HSUs with an advancing
age [37]. A comparison of HSUs showed that with increas-
ing age HSUs tend to decline [69, 86, 90-92]. This result is
understandable as life experience and perceived responsibili-
ties of young and old individuals differ considerably [93].
Depressed elderly individuals have a higher risk of mor-
bidity and mortality, and an inclination to commit suicide
and their mental disturbance and functional disability can
decrease HRQoL [94]. Additionally, older individuals are
likely to be isolated, which has major negative psychologi-
cal effects. They may have more trouble while dealing with
isolation than younger people [95-97]. Another explanation
that supports this finding is the expression of more anxi-
ety and concerns by older people about their family [98].
In contrast, a recent study found that age and gender had
no impact on HRQoL [80]. Therefore, further studies are
required to test the generalisability of this finding in other
patient populations.
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Table 3 SF-6D mean health state utilities and disutilities of psychological distress, by PD severity and sex

n

Male

Female

All

Respondents without PD

All respondents with PD

Disutilities of PD

Respondents with mild
PD

Disutilities of mild PD

Respondents with moder-
ate PD

Disutilities of moderate
PD

Respondents with severe
PD

Disutilities of severe PD

Unadjusted mean HSUs
(95% Cls)

Adjusted” mean HSUs
(95% Cls)

Unadjusted mean HSUs
(95% Cls)

Adjusted® mean HSUs
(95% Cls)

Unadjusted mean disutil-
ity (95% Cls)

Adjusted mean disutility
(95% Cls)

Unadjusted mean HSUs
(95% CIs)

Adjusted” mean HSUs
(95% Cls)

Unadjusted mean disutil-
ity (95% Cls)

Adjusted mean disutility
(95% CIs)

Unadjusted mean HSUs
(95% Cls)

Adjusted” mean HSUs
(95% Cls)

Unadjusted mean disutil-
ity (95% ClIs)

Adjusted mean disutility
(95% Cls)

Unadjusted mean HSUs
(95% Cls)

Adjusted” mean HSUs
(95% Cls)

Unadjusted mean disutil-
ity (95% Cls)

Adjusted mean disutility
(95% Cls)

10,393 0.795 (0.792, 0.798)

4746

2034

1486

1226

0.785 (0.785, 0.786)

0.657 (0.652, 0.662)

0.645 (0.644, 0.646)

—0.138 (—0.140, —0.136)

—0.140 (-0.141, —0.140)

0.695 (0.688, 0.702)

0.686 (0.684, 0.688)

—0.100 (—=0.104, —0.096)

—0.099 (-0.101, —0.098)

0.652 (0.643, 0.661)

0.642 (0.639, 0.644)

—0.143 (=0.149, -0.137)

—0.143 (-0.146, —0.142)

0.598 (0.589, 0.606)

0.591 (0.588, 0.593)

—-0.197 (-0.203, —0.192)

—0.194 (-0.197, —0.193)

0.777 (0.774, 0.779)
0.795 (0.794, 0.796)
0.638 (0.634, 0.642)
0.656 (0.654, 0.658)
—0.139 (—0.140, —0.137)
—0.139 (=0.140, —0.138)
0.680 (0.674, 0.686)
0.695 (0.692, 0.698)
—0.097 (=0.100, —0.093)
—0.100 (=0.102, —0.098)
0.637 (0.629, 0.644)
0.651 (0.648, 0.655)
—0.140 (=0.145, —0.135)
—0.144 (0.146, —0.141)
0.589 (0.582, 0.595)
0.596 (0.593, 0.600)
—0.188 (=0.192, —0.184)

—-0.199 (-0.201, —0.196)

0.787 (0.784, 0.788)

0.776 (0.775, 0.777)

0.646 (0.643, 0.649

0.637 (0.636, 0.640)

—0.141 (=0.141, —-0.139)

—0.139 (-0.139, —0.138)

0.687 (0.682, 0.691)

0.679 (0.676, 0.682)

—0.100 (-0.102, —0.097)

—0.108 (=0.110, —0.104)

0.643 (0.637, 0.648)

0.636 (0.633, 0.639)

—0.144 (=0.147, —-0.140)

—0.140 (-0.142, —-0.138)

0.592 (0.587, 0.597)

0.588 (0.585, 0.590)

—0.195 (-=0.197, —-0.191)

—0.188 (-0.190, —0.187)

ClIs confidence intervals, K10 Kessler psychological distress score, HSUs health state utilities, PD psychological distress

Respondents with K10 score of 10-19 are considered likely to be well and therefore grouped as “respondents with no psychological distress”.
Mild psychological distress represents K10 scores of 20—24, moderate psychological distress represents K10 scores of 25-29 and severe psycho-
logical distress represents K10 scores of 30-50

“Based on predictions form multivariable regression models (adjusted for age, sex, smoking, remoteness of area, marital status, education level,
club membership and income)

Our finding that SF-6D utilities were lower in partici-
pant (aged 45—64 years) than those aged 65+ years (Fig. 1b)
contrasts with the majority of the studies on the subject but
there are studies that report findings that are not different
from our finding. For example, for an Australian population,
similar findings are reported by Ngo et al. [79]. Lower Euro-
Qol visual analog scale scores were found among Australian
aged 45-54 years than adjacent age groups [99]. Lower util-
ity values among US participants aged 55-64 years, relative

to those aged 65-74 years were reported [100]. There is no
clear reason for this observation; however, varying psycho-
logical well-being trends in high-income English-speaking
countries can explain this finding. In these nations, emo-
tional health and life satisfaction are lower in middle age
than old age [101]. In Japan, levels of PD were found to
be higher in middle-aged participants (47.4% of individuals
aged 20-39 years) than older participants (40.6% and 28.3%
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Table 4 SF-6D mean health state utilities and disutilities of psychological distress, by age group

Respondents without psychological
distress

(n=10,393)

(K10 score: 10-19)

Respondents with psychological distress
(n = 4746)
(K10 score: 20-50)

Disutilities of psychological distress

Unadjusted mean Adjusted® mean Unadjusted mean Adjusted mean

Age group Unadjusted mean Adjusted® mean
HSUs (95% ClIs) HSUs (95% Cls)
All respondents without psychological distress (K10 score:
15-24 years 0.818 (0.812, 0.818 (0.817,
0.823) 0.818)
25-44 years 0.810 (0.807, 0.810 (0.809,
0.812) 0.810)
45-64 years 0.786 (0.783, 0.786 (0.786,
0.789) 0.787)
65+ years  0.742 (0.738, 0.742 (0.741,
0.747) 0.743)
All 0.786 (0.784, 0.785 (0.785,
0.788) 0.786)
All respondents without psychological distress (K10 score:
15-24 years 0.818 (0.812, 0.818 (0.817,
0.823) 0.818)
25-44 years 0.810 (0.807, 0.810 (0.809,
0.812) 0.810)
45-64 years 0.786 (0.783, 0.786 (0.786,
0.789) 0.787)
65+ years  0.742 (0.738, 0.742 (0.741,
0.747) 0.743)
All years 0.786 (0.784, 0.785 (0.785,
0.788) 0.786)
All respondents without psychological distress (K10 score:
15-24 years 0.818 (0.812, 0.818 (0.817,
0.823) 0.818)
2544 years 0.810 (0.807, 0.810 (0.809,
0.812) 0.810)
45-64 years 0.786 (0.783, 0.786 (0.786,
0.789) 0.787)
65+ years  0.742 (0.738, 0.742 (0.741,
0.747) 0.743)
All years 0.786 (0.784, 0.785 (0.785,
0.788) 0.786)
All respondents without psychological distress (K10 score:
15-24 years 0.818 (0.812, 0.818 (0.817,
0.823) 0.818)
25-44 years 0.810 (0.807, 0.810 (0.809,
0.812) 0.810)
45-64 years 0.786 (0.783, 0.786 (0.786,
0.789) 0.787)
65+ years  0.742 (0.738, 0.742 (0.741,
0.747) 0.743)
All years 0.786 (0.784, 0.785 (0.785,
0.788) 0.786)

HSUs (95% Cls) HSUs (95% ClIs) disutility (95% Cls) disutility (95% CIs)

10-19) vs respondents with psychological distress (K10 score: 20-50)

0.677 (0.671, 0.677 (0.676, —0.141 (-0.141, —0.141 (-0.141,
0.684) 0.679) —0.139) —0.139)

0.665 (0.660, 0.664 (0.664, —0.145 (-0.147, —0.145 (-0.145,
0.670) 0.666) —-0.142) —-0.144)

0.618 (0.612, 0.618 (0.616,0.620) —0.168 (—0.171, —0.168 (-0.170,
0.624) —0.165) —-0.167)

0.570 (0.562, 0.570 (0.568, —0.172 (-0.176, —-0.172 (-0.173,
0.579) 0.572) —0.168) —-0.171)

0.646 (0.642, 0.645 (0.644,0.646) —0.140 (—0.142, —0.140 (-0.141,
0.649) —-0.139) —-0.140)

10-19) vs respondents with “mild” psychological distress (K10 score: 20-24)

0.736 (0.726, 0.736 (0.735, —0.082 (-0.086, —0.082 (-0.082,
0.747) 0.737) —-0.076) —0.081)

0.711 (0.704, 0.711 (0.709, —0.099 (-0.103, —0.099 (-0.100,
0.718) 0.712) —0.094) —0.098)

0.660 (0.651, 0.660 (0.658, —0.126 (-0.132, —0.126 (-0.128,
0.668) 0.662) -0.210) —-0.125)

0.600 (0.589, 0.601 (0.598, —0.142 (-0.149, —0.141 (-0.143,
0.611) 0.603) —-0.136) —0.140)

0.687 (0.682, 0.686 (0.684, —0.099 (-0.102, —0.099 (-0.101,
0.691) 0.688) —-0.097) —0.098)

10-19) vs respondents with “moderate” psychological distress (K10 score: 25-29)

0.678 (0.667, 0.678 (0.676, —0.140 (-0.145, —0.140 (-0.141,
0.689) 0.680) —-0.134) —-0.138)

0.661 (0.653, 0.660 (0.659, —0.149 (-0.154, —0.150 (-0.150,
0.668) 0.662) —-0.144) —0.148)

0.615 (0.604, 0.614 (0.611, —0.171 (-0.179, —0.172 (-0.175,
0.626) 0.617) -0.163) —-0.170)

0.562 (0.547, 0.563 (0.559, —0.180 (—0.191, —0.179 (-0.182,
0.572) 0.566) —-0.175) -0.177)

0.643 (0.637, 0.642 (0.639, —0.143 (-0.147, —0.143 (-0.146,
0.648) 0.644) —0.140) —-0.142)

10-19) vs respondents with “severe” psychological distress (K10 score: 30-50)

0.622 (0.614, 0.621 (0.620, —0.196 (-0.198, —-0.197 (-0.197,
0.631) 0.623) -0.192) -0.195)

0.608 (0.600, 0.608 (0.6006, —-0.202 (-0.207, —0.202 (-0.203,
0.616) 0.610) —-0.196) —0.200)

0.551 (0.540, 0.550 (0.548, —0.235 (-0.243, —0.236 (—0.238,
0.562) 0.553) -0.227) -0.234)

0.498 (0.479, 0.496 (0.491, —0.244 (-0.259, —0.224 (-0.250,
0.518) 0.500) —-0.229) —-0.243)

0.592 (0.587, 0.591 (0.588, —0.194 (-0.197, —0.194 (-0.197,
0.597) 0.593) —-0.191) —0.193)

ClIs confidence intervals; HSUs health state utilities; K70 Kessler psychological distress score

Respondents with K10 scores of 10—19 are considered likely to be well and therefore grouped as “respondents with no psychological distress”

“Based on predictions form multivariable regression models (adjusted for age, sex, smoking, remoteness of area, marital status, education level,

club membership and income)
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of individuals aged 40—64 years and individuals aged 65-85
years, respectively) [102].

We found that adjusted mean utility estimates of indi-
viduals with different categories of PD ranged from 0.496
to 0.656 (for female individuals) and from 0.591 to 0.645
(for male individuals). Likewise, these estimates range from
0.496 to 0.677 for older to younger age groups, respectively.
This finding is in line with the previous studies. For exam-
ple, a most recent survey on HSUs of depression reported
that the pooled mean utilities of different depression-related
health states ranged from 0.240 to 0.890 while mean util-
ity values for mild, moderate and severe depression were
0.750, 0.660 and 0.500, respectively [103]. Another study
also found that a less severe health state of depression was
associated with high utility scores [104].

Our utility estimates for severe PD (0.592) were lower
than utilities reported in the chronic medical disease litera-
ture (e.g. severe angina 0.870 [105] and chronic renal dis-
ease 0.630 [38]). In another review, the range of HSUs was
reported from 0.615 for patients with very severe MD to
0.806 for patients with mild MD [106]. In contrast, estimated
utilities for multiple sclerosis relapse onset 0.390 [107] was
lower than our utility estimates. A study by Kolovos et al.
[104] reported adjusted mean utilities of different classifica-
tions of depression that are lower than our adjusted estimates
of utilities (0.590 vs 0.679 mild; 0.560 vs 0.636 moderate;
0.550 vs 0.588 severe). The difference in the estimated
utilities is possible as different samples and utility assess-
ment instruments were used across studies that necessitates
caution while interpreting these findings. Our finding that
mean utility estimates vary (0.091 points) by level of PD
(mild to severe) is also supported by previous literature. For
example, a 0.06-point difference was reported in the utilities
of patients with severe depression and in patients with less
severe depression [38].

Our identification of a notable negative trend in the vital-
ity domain of SF-6D among older participants and female
individuals aligns with previous research findings. Spe-
cifically, respondents from various age groups and genders
consistently reported encountering more issues in the vital-
ity domain. Moreover, our observations parallel previous
research, where a significant decline in the physical func-
tioning domain was noted with an increase in participant
age. Likewise, the lack of uniformity in the occurrence of
burden across all six domains has been a consistent theme in
earlier studies [37]. This lack of uniformity underscores the
complex and varied nature of HR-QoL experiences, empha-
sising the need for a nuanced understanding of the distinct
challenges individuals may face across different dimensions.

Our estimates of HSUs can be compared with previous
literature to a limited extent as, to our knowledge, no previ-
ous study has provided age-specific and sex-specific utility
estimates for the same breakdown of PD severity levels. It

is noteworthy that a comparison of utility values is gener-
ally limited as utility values can be generated using different
methods [108, 109]. Findings reached in the current study
contribute to the existing literature in PD, illustrating that
HSUs and PD are negatively linked, but builds upon previ-
ous research by having demonstrated that the HSUs differ
across age and sex.

There is a significant gap between the high incidence of
PD and the insufficient resources allocated to address this
issue in Australia highlighting the need for cost-effective
interventions to enhance PD management. Adoption of
target interventions instead of universal intervention may
be more effective because of their cost effectiveness [110].
Boosting government expenditure has the potential to gener-
ate a set of interventions that are more cost effective and can
save a greater number of disability-adjusted life-years [111].
Allocation of resources towards two main components of
PD, depression and anxiety, could result in significant gains
in health outcomes bringing greater efficiency in mental
health services [112].

The key strength and novelty of the current paper is that
it is the first study to generate age-specific and sex-specific
HSUs to estimate hidden toll of PD in Australians adults.
This suggests that future PD management policy and prac-
tice should be tailored to the age, sex and PD severity pro-
files of people with PD, and future health economic evalua-
tions of PD should incorporate age-specific, sex-specific and
severity-specific HSU inputs to improve the current model-
ling practice. Another major strength of this study is the use
of a large, most recent and nationally representative dataset
with a sufficient number of respondents with PD and cases
for analysis by PD classification.

The lack of consensus regarding the definition of PD is
a challenge of the current study that limits comparison to
past papers. The PD levels were classified following the K10
scores, which is a proven and a stable assessment of PD and
is commonly used for measuring PD, not the clinical diagno-
sis. Furthermore, the results in self-reported questionnaires
on which the K10 method is based may be biased especially
when the respondents are aged with cognitive impairment.
Therefore, despite the novelty of our study, future studies of
PD by severity type in other parts of the world are needed to
validate our baseline findings.

5 Conclusions

Using a multi-attribute utility instrument (SF-6D), our
study provides significant data on age-specific and sex-
specific HSUs and investigates the association between
HSUs and different types of disease severity that can be
used for a range of health economic evaluations across the
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Fig. 1 a Adjusted disutilities of psychological distress (PD), stratified
by sex and disability severity. b Adjusted disutilities of PD, stratified
by age group and disability severity. Mild PD (K10 score: 20-24),

populations. Additionally, we have suggested that HSUs of
individuals with PD differ significantly by severity level.
The set of age-specific and sex-specific HSUs generated in
this study can be used to calculate QALY's to be employed
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moderate PD (K10 score: 25-29), severe PD (K10 score: 30-50). K10
Kessler Psychological Distress Scale

in health economic evaluations to guide policy and deci-
sion making for PD in Australia and similar populations.
These findings are equally important in evaluating the cost
effectiveness of preventive and management actions for
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PD. Because the focus of this study was to assess HSUs
cross-sectionally, a longitudinal assessment has not been
performed; however, HRQoL of people with PD and factors
affecting HRQoL may change over time, so this should be
an agenda item for future research based on longitudinal
data.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40258-024-00879-z.
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