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Background: Despite the importance of the health-related quality of life (HRQol)
in mental health, research into HRQoL among people with mental disorders
remains limited in Korea.

Aims: To quantify the impact of mental disorders on HRQoL in the
Korean context.

Methods: Propensity score matching was used to establish a case-control
database. A total of 177 people with mental disorders (38.4% with
schizophrenia, 21.5% with bipolar affective disorder, 20.3% with recurrent
depressive disorder and 19.8% with other mental conditions) were surveyed
and matched with an equal number of individuals without mental disorders from
the Korean National Health and Nutrition Examination Survey. HRQoL was
measured using the EuroQol-5 Dimension (EQ-5D) scale. Multivariate beta
regression analysis was performed to assess the impact of mental disorders
on HRQoL.

Results: Individuals with mental disorders had significantly lower EQ-5D index
scores (0.854, SD 0.144) than those without mental disorders (0.972, SD 0.067)
(p<0.0001). According to the results of the multivariate beta regression analysis,
having a mental disorder was found to significantly worsen HRQoL by 71.2%(exp
(-1.244)=0.288, p<0.0001). Additionally, self-rated health was found to
significantly improve HRQoL in people with mental disorders. Rating one’s
health as 'good’ was associated with a 95.1% (3=0.668, p=0.0029) increase in
EQ-5D score compared to rating it as ‘poor’.

Conclusion: The presence of mental disorders was significantly associated with
lower HRQoL. Further in-depth studies are needed to explore HRQoL among
individuals with mental disorders from a variety of perspectives, particularly
within the Korean context.
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Introduction

Mental disorders have emerged as a major public health
concern, affecting both personal health and social systems.
Approximately 970 million people worldwide suffered from
mental disorders in 2019, representing a 48.1% increase from the
654.8 million cases recorded in 1990 (1, 2). Unlike many other
health conditions, mental disorders tend to have a profound impact
on quality of life and functional capacity, resulting in long-term
disability rather than directly causing premature death (2).
Therefore, the health-related quality of life(HRQoL) of
individuals with mental disorders is of great importance.

Health-related quality of life represents a multidimensional concept
encompassing physical, mental, emotional, and social functioning (3, 4).
It goes beyond the biological and physiological determinants of health to
focus instead on the impact of health on quality of life (5, 6). In the
context of mental health, HRQoL has emerged as a critical outcome
measure, reflecting a transition from traditional biomedical models to
holistic public health models (7). Its validity and usefulness in predicting
long-term remission and recovery of mental health have been proven (8,
9). Numerous studies have investigated the factors contributing to
HRQoL among individuals with mental disorders (10-17) and have
consistently highlighted that these individuals reported significantly
lower HRQoL scores than the general population (18-21).

For decades, Korea has had one of the highest suicide rates among
OECD countries for decades (22). Given that mental ill-health
increases the risk of suicide, mental health has long been a pressing
issue in Korea. Recent national mental health surveys reported that the
prevalence of mental disorders among adults reached 27.8% in 2021
(23) and a striking 73.6% of the population reported experiencing
troubles in mental conditions such as extreme stress and depressive
thoughts in 2024(up from 63.9% in 2022) (24).

Despite the increasing recognition of HRQoL in mental health,
significant research gaps persist, particularly when focusing on the
Korean population, few studies have examined the effect of mental
disorders on HRQoL among Koreans (25-27). Studies have
investigated HRQoL in people with depressive mood, panic disorder,
and obsessive-compulsive disorder; however, none have focused on
people with major mental disorders such as schizophrenia or bipolar
disorder. Furthermore, no studies have compared HRQOL in these
groups with that in healthy controls. Therefore, comprehensive
investigations of HRQoL among people with mental disorders
remain limited. To address this, our study aimed to investigate the
impact of mental disorders on HRQoL in the Korean context,
employing a propensity score-matched case-control design.

Methods

Study population

Sample population of people with mental
disorders

Two hundred people with major mental disorders, aged 19 or
over and residing in the community rather than in an institution,
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were selected using convenience sampling between July and August
2024. The sample size was allocated based on geographic and
institutional distributions. The survey was conducted among
individuals who frequented community-based mental health
organizations, such as mental health outreach centers, psychiatric
rehabilitation facilities and non-profit mental health organizations.
The survey respondents reported having one of the following
conditions: schizophrenia (38.4%), bipolar disorder (21.5%),
recurrent depressive disorder (20.3%), or other severe mental
conditions (19.8%). A semi-structured questionnaire including the
EQ-5D (EuroQol 5 Dimension) was developed and administered
using the KNHANES questionnaire as a reference.

Control population from the KNHANES

For comparison purposes, data on people without mental
disorders was obtained from the KNHANES, an annual
nationwide survey conducted by the Korea Disease Control and
Prevention Agency(KDCA) to estimate the health awareness,
behaviors, nutritional status, and HRQoL across the entire
Korean population. The survey uses a stratified cluster sampling
method to select a representative sample of the population.
Consequently, the survey does not include separate questions
about diagnosed or treated mental disorders. To establish the
control group for this study, we considered the KNHANES
question asking whether respondents had experienced difficulties
in daily life due to depression. anxious or emotional distress. Those
who answered ‘yes’ to this question were excluded to ensure the
internal validity of this study. We used the most recent KNHANES
HRQoL survey, conducted in 2020 (28).

Propensity score matching

Propensity score matching is a robust methodological approach
for addressing selection bias in observational studies, particularly
when examining HRQoL outcomes (29). This method enables to
create comparable groups by balancing observed covariates, thereby
reducing confounding factors that may influence the association
between mental health conditions and HRQoL.

To identify the impact of mental disorders on HRQoL, we
attempted to establish a matched population of people with and
without mental disorders in a ratio of 1:1. As there is currently no
nationally representative data available for directly comparing the
HRQoL of these two groups, we sourced two different datasets (a
sample population of people with mental disorders and a control
population from the KNHANES) and used the propensity score
matching (PSM) technique, which allows to minimize selection bias
(30). Propensity scores were estimated using logistic regression
(PROC PSMATCH). The binary variable indicating the presence of
mental disorders was regressed as a function of baseline covariates.
Ultimately, 177 participants were selected for each group, identical
in terms of sex, age, education level, employment status and
household income (see Figure 1).

After propensity score matching, balance diagnostics were
performed to validate the matching. The matching results were
evaluated using the most commonly used statistical measures: the
standardized mean difference (SMD) and the variance ratio(VR).
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Generally, the SMD value of less than 0.25 and the VR close to 1
indicate an acceptable degree of imbalance after matching (31, 32).

Health-related quality of life assessment

Generalized HRQoL instruments are designed to be applicable
to all diseases or conditions, different medical interventions and a
wide range of populations (33, 34). The EQ-5D is a generic
instrument used in many countries for this purpose. It is still
suitable for measuring the HRQoL of people with mental
disorders (9, 35-37). The EQ-5D comprises five questions on
mobility, self-care, usual activities, pain or discomfort, and
psychological status, ranging 0(death) to 1(perfect health). Each
item has three possible answers: 1=no problem, 2=moderate
problem, and 3=severe problem. In this study, the Korean version
of the EQ-5D was used to survey HRQoL in community-dwelling
people with mental disorders. Responses to the individual EQ-5D
dimensions were also explored.

Covariates

Socioeconomic and health-related factors were considered as
covariates. Socioeconomic factors included sex, age, education level,
monthly household income, and employment status. In addition,
self-rated health (poor, moderate, or good) and utilization of
medical services (inpatient or outpatient) within the past 12
months were considered.

10.3389/fpsyt.2025.1685750

Statistical analysis

Categorical variables were expressed as frequencies and
percentages, and chi-squared tests were performed to determine
the differences between the two groups. Continuous variables were
expressed as means and standard deviations, and independent
sample t-tests and analysis of variance (ANOVA) were
performed. Where appropriate, the Mann-Whitney median test
for continuous variables and Fisher’s exact test for categorical
variables were performed. To analyze the differences between
people with and without mental disorders, each dimension of the
EQ-5D was transformed into a dichotomous variable of ‘no
problem’ or ‘moderate or severe problems’.

The EQ-5D index scores, calculated based on the Korean tariff (38,
39), were analyzed using multivariate regression model with a beta logit
distribution, taking into account ceiling effects and anticipated
violations of normality and homoscedasticity (40). As EQ-5D scores
range from 0 to 1, the bounded values were rescaled for beta regression
(41). All statistical analyses were performed using the SAS software
(version 9.4; SAS Institute, Inc., Cary, NC, USA).

Results
Basic characteristics
Table 1 shows the basic characteristics of people with and

without mental disorders before and after matching. No
statistically significant differences were found between the two

Survey on people with
mental disorders living
in the community
(N=200)

2020KNHANES

(N=7,359)

Exclude: Physical and
mental disabilities
including depression

mental disorders

People without

(N=4,779)

J

l

Propensity score matching

(Sex, age, education level,
employment status, income)

|

People with Mental
disorders (N=177)

mental disorders

People without

(N=177)

FIGURE 1
Selection process of the study population.
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groups after matching in terms of sex, age, educational level,
employment status, or monthly household income.

A total of 354 people were matched: of them, 177 had a mental
disorder and 177 did not. Among the group with mental disorders,
the proportion of men and women was equal, with an average age of
39.7 (SD 12.5). Of this group, 45.8% had a college degree or higher
and 47.5% were in employment with an average monthly income of
3,007 (SD 2,667) thousand Korean won (KRW). In the group
without mental disorders, 52% were male, with an average age of
38.9 (SD 15.4). 55.4% of this group had a college degree or higher
and 48.0% were employed, earning an average monthly income of
3,194 (SD 2,223) thousand KRW. However, there were no statistical
differences between the two groups in terms of any of the variables,
as the two groups were matched by their socio-demographic
characteristics. The matching was balanced because the SMDs for
these variables were less than 0.25 and their VRs were close to 1.

Health status

Table 2 illustrates the approximate differences in health status
between the two groups, including EQ-5D scores, self-rated health,
and inpatient or outpatient service use within the past 12 months.
People with mental disorders had significantly lower EQ-5D index
scores (0.854, SD 0.144 vs. 0.972 SD 0.067, p<0.0001), a higher rate
of “poor” health (31.6% vs. 15.8%, p=0.0006), a higher rate of
hospitalizations (20.3% vs. 4.5%, p<0.0001) and a significantly

10.3389/fpsyt.2025.1685750

higher rate of outpatient service use in the past 12 months (94.3%
vs. 17.5%, p<0.0001) than the control group.

EQ-5D

Figure 2A shows the five EQ-5D dimensions converted into
dichotomous variables and comparatively analyzed between the two
groups. People with mental disorders tended to report a
significantly lower fewer “no problem” than the comparison
group for all dimensions: “mobility” (85.3% vs. 94.4%, p=0.0049),
“self-care” (91.5% vs. 100%, p<0.0001), “usual activities” (73.5% vs.
98.3%, p<0.0001), “pain/discomfort” (55.9% vs. 85.3%, p<0.0001),
and “anxiety/depression” (28.3% vs. 93.2%, p<0.0001). More
specifically, 44.1% of people with mental disorders experienced
impairment in the “pain/discomfort” dimension, and 71.7%
reported anxiety or depression.

Figure 2B illustrates the unadjusted mean difference in the EQ-
5D scores across each variable. The mean EQ-5D scores differed
significantly depending on whether an individual had a mental
disorder, as well as according to their education level, employment
status, medical service utilization in the past 12 months, and self-
rated health. On average, people with mental disorders had EQ-5D
scores that were 0.118 points lower than those without mental
disorders (p<0.0001). Those who had used outpatient services
within the past 12 months had significantly lower EQ-5D scores
(by 0.092) than those who had not (p<0.0001). Similarly, those

TABLE 1 Basic characteristics between the people with and without mental disorders before and after propensity score matching.

Before matching

After matching

People People .
: People cop People cop Standardized .
Variables . without : without Variance
with MD MD with MD mean ratio
N = 200 P-value (N =177 P-value difference
( ) (N=4779) ( )
N %
Sex female 103 515 | 2570 @ 536 NS 88 497 92 52.0 NS -0.045 1.002
male 97 | 485 | 2229 | 465 89 50.3 85 48.0
Age, Mean (SD) 403 134 50.5 16.9 <0.0001 397 128 | 389 154 NS 0.051 0.690
19-34 87 | 435 994 20.7 <0.0001 77 435 82 46.3 NS
Age group 35-59 97 | 485 | 2,168 | 452 88 49.7 72 40.7
60 and over 16 8 1,637 34.1 12 6.8 23 13.0
High school
] 110 550 2,873 | 599 NS 96 54.2 79 44.6 NS 0.194 1.004
Education or less
level Bachelor or
: 90 | 450 | 1,920 | 40.1 81 458 98 55.4
higher
Employment Y5 89 445 | 3,032 | 633 <0.0001 84 475 85 48.0 NS 0.012 0.999
status No 111 555 1,761 | 367 93 525 | 92 52.0
Household Income per
month
2,996 2,663 @ 4,894 | 3,347  <0.0001 3,007 2,667 | 3,194 2,223 NS -0.062 1.440
(1,000 Korean Won),
Mean (SD)

MD, Mental disorders including schizophrenia, bipolar disorder, recurrent depressive disorder and others 1USD = 1,434.42 Korean Won (as of December 2024).
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TABLE 2 Differences in health status between the two groups in comparison(unadjusted).

People with MD
(N =177)

Variables
N

People without MD

(N =177) P-value

\ %

EQ-5D Index scores (Mean, SD) 0.854 0.144 0.972 0.067 <0.0001

Self-rated health
Poor 56 28 158 0.0006
Moderate 85 91 51.4
Good 36 58 32.8

Medical service use within the previous 12 months

Hospitalizations Yes 36 8 4.5 <0.0001
No 141 169 95.5

Outpatient Yes 164 31 17.5 <0.0001
No 10 146 82.5

MD, Mental disorders; EQ-5D, EuroQol-5 dimension.

hospitalized within the previous 12 months had an EQ-5D score
that was 0.052 lower than those who had not (p=0.011). Higher
education levels were associated with significantly higher EQ-5D
scores (p=0.001). Self-rated health was also a significant factor
influencing HRQoL. Those who rated their health as ‘good’ or
‘moderate’ had EQ-5D scores that were 0.166 and 0.144 higher,
respectively, than those who rated their health as “poor” (p<0.0001).

Multivariate beta regression

Table 3 shows the results of the multivariate beta regression
analysis investigating the factors influencing EQ-5D scores. Since
our study population was matched for sex, age, education level,
employment status, and household income between those with and
without mental disorders, only two variables—mental disorders and
self-rated health-were statistically significant. After adjusting for
other variables, individuals with mental disorders had 0.288 times
(-71.2%) (exp(—1.244)=0.288, p<0.0001) lower HRQOoL scores than
the group without mental disorders. Regarding self-rated health,
HRQoL was 76.5% (p=0.0072) higher for ‘moderate’ health and
95.1% (p=0.0029) higher for ‘good’ health compared to ‘poor’
health. The interaction between mental disorders and self-rated
health was also examined; however, the results were not statistically
significant (p = 0.0678). Mental disorders consistently showed a
significantly negative association with HRQoL across the self-rated
health statuses (see Supplementary Table 1). Hospitalization and
outpatient service use within the past 12 months were not
significantly associated with HRQoL.

Discussion

This study sought to evaluate the impact of mental disorders on
HRQoL by comparing EQ-5D scores between individuals with and

Frontiers in Psychiatry

without mental disorders. A total of 177 people with mental
disorders were recruited to complete the EQ-5D survey. As a
control group, participants from the 2020 KNHANES were
matched to the survey group using propensity scores based on
sex, age, education level, employment status, and household
income. Beta regression analysis was conducted to quantify the
impact of having a mental disorder on HRQoL.

The results showed that individuals with mental disorders had
significantly lower EQ-5D scores compared to those without mental
disorders (0.854 SD 0.144 vs. 0.972 SD 0.067, p<0.0001).
Specifically, the beta regression analysis revealed that individuals
with mental disorders had 71.2% lower HRQoL than those without.
This finding aligns with previous research (18-20). For instance, a
Swedish study found that individuals with mental disorders had
substantially lower HRQoL compared to the general population
(EQ-5D scores 0.727 vs. 0.812) (19). Similarly, a Finnish study
found that individuals with schizophrenia had significantly lower
EQ-5D scores (0.715, SD 0.041) than those without psychosis
(0.838, SD 0.003) (20). Other measure such as SF-6 (Short Form
6 Health Survey), SF-12, and WHOQOL-BREF (World Health
Organization Quality of Life-Brief Version) have also been used
to measure HRQoL among people with mental disorders, and
similar results have been reported (18, 21, 42, 43). For example, a
French study using the SF-6 showed significantly lower HRQOL
scores among individuals with mental disorders than the general
population (0.683, SD 0.121 vs. 0.766, SD 0.137) (21). This is
crucially employed in health economics to estimate the quality-
adjusted life years(QALY) of mental disorders.

We also found that individuals with mental disorders
experienced worse health in all EQ-5D dimensions compared to
those without mental disorders. The largest differences were
observed in ‘anxiety/depression’ (28.3% vs. 93.2%, p<0.0001).
‘Usual activities’ showed the next largest gap (73.5% vs. 98.3%,
p<0.0001), followed by ‘pain/discomfort’ (55.9% vs. 85.3%,
p<0.0001). These findings align with a previous study that
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p<00001 P<0°001 -0.20 -0.10 0.00 0.10 0.20 0.30
Having mental disorders
93.2 (Ref=No')  **
853
Outpatient use within 12 months
B (Ref="No') i
£
£ 559 Hospitalization Use within 12 months .
H (Ref="No')
M
Age: 60+
283 (Ref="18-34')
Female
(Ref="Male')
. . it B Age: 3559 -
Mobility Self-care Usual activities Pain/Discomfort  Anxiety/Depression pvkaiyN I—.
@ People with mental disorders  People without mental disorders
Employment.
(Ref="No')
Bachelor or higher «
(Ref="High school or less’)
Self-rated Health: Moderate
(Ref="Low’) **
Self-rated Health: Good
(Ref="Low) o
FIGURE 2

Comparison of EQ-5D between people with and without mental disorders. (A) Differences in the distribution of each dimension of EQ-5D between
People with and without mental disorders. (B) Mean differences of EQ-5D scores between people with and without mental disorders (unadjusted).

*p<0.05, **p<0.001.

reported worse HRQoL in all dimensions, except ‘pain/discomfort’,
among mental disorder patients (19). Our sample reported a higher
prevalence of ‘pain/discomfort’, suggesting that individuals with
mental disorders may experience both physical and psychological
suffering. This is not consistent with the previous findings

TABLE 3 Results of multivariate beta regression for EQ-5D index scores.

[19].Individuals with mental disorders may have a high risk of
metabolic syndrome due to an unhealthy lifestyle caused by
depression or anxiety, as well as the adverse effects of
antipsychotics. This can potentially lead to chronic pain and
physical discomfort (44, 45). Conversely, they may also

Variables Estimate Standard error P-value

Intercept 2.713 0.275 <0.0001

Mental disorders Yes -1.244 0.238 <0.0001
(ref=No) 0

Sex Female -0.074 0.101 NS
(ref=male) 0

Age -0.004 0.004 NS

Education level Bachelor or higher 0.153 0.103 NS
(ref=High school or less) 0

Employment Yes 0.034 0.104 NS
(ref=No) 0

Household Income -0.0002 0.0002 NS

Hospitalization Yes -0.002 0.150 NS

within the past 12 months (ref=No) 0

Outpatient Service use within the past 12 Yes -0.087 0.175 NS

months (ref=No) 0

Self-rated health Moderate 0.568 0.210 0.0072
Good 0.668 0.223 0.0029
(ref=Poor) 0

The interaction term of having mental disorders and self-rated health had a marginally significant effect on EQ-5D scores (p=0.0678).
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experience impaired pain processing (46), the analgesic effects of
antipsychotics (47), or reduced pain sensitivity (48), which may
result in under-reporting of pain. Therefore, to better understand
‘pain/discomfort’ in individuals with mental disorders, it is
necessary to consider the complex interplay between pain
sensitivity and psychological and therapeutic factors (49).

Notably, this study identified a significant positive association
between self-rated health and HRQoL. Participants who rated their
health as ‘moderate’ demonstrated 76.5% higher HRQoL scores
(p=0.0072). Those who rated their health as ‘good’ had 95.1%
higher HRQoL scores (p=0.0029), compared to the ‘poor’ group’.
Within the control group, 32.8% rated their health as ‘good’, while
only 20.3% of those with mental disorders did so. These findings
emphasize the critical need for targeted interventions to improve
self-rated health among individuals with mental disorders. This
positive association between self-rated health and HRQoL is
supported by previous findings. For instance, Paul et al. (2023)
reported that self-rated health accounted for 43% of the variation in
HRQoL, recommending its use as a surrogate measure in primary
care (50). Other studies showed that self-rated health can be
improved through social activities, such as employment, social
participation, and networking (51, 52). Therefore, enhancing
social integration—by encouraging active participation, building
networks, and fostering a sense of belonging—may improve self-
rated health in this group. In line with this, Defar et al. (2023) found
that HRQoL among individuals with mental disorders was
significantly associated with social support, employment, and
functional disability (14). Therefore, a multidisciplinary approach
that considers both social and clinical factors is essential to improve
HRQoL in this population (13, 14, 17).

This study has several limitations. First, we combined the two data
sources to compare HRQoL between individuals with and without
mental disorders. Due to lack of a reliable health survey specifically for
individuals with mental disorders comparable to the KNHANES, we
conducted a separate survey for this group. We then used matched
controls from the KNHANES. Despite the heterogeneity between the
two datasets, we tried to provide insights into HRQoL in Koreans with
mental disorders — a topic that has received little research attention.
Second, when selecting healthy controls from the KNHANES, we
excluded respondents who reported experiencing difficulties in daily
life due to depressive, anxious symptoms or emotional distress. This
resulted in the strict exclusion of individuals with temporary or
minimal mental conditions. This might lead to an overestimation of
EQ-5D scores among health controls. Third, sampling bias may be
present in this study. Unlike the KNHANES, our survey used non-
probabilistic sampling and focused on individuals utilizing community
mental health welfare services, who may have relatively mild to
moderate conditions compared to those in institutional care. Thus,
the findings may not represent all people with mental disorders. Actual
EQ-5D scores for this population may be lower than the observed value
of 0.854 (SD 0.144). Lastly, omitted variable bias may have affected the
results. We could not adjust for certain covariates, such as
comorbidities, lifestyle, morbidity duration, or cognitive function due
to data limitations. Therefore, our findings should be interpreted with
caution because of the limited generalizability.
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Despite these limitations, this study is the first to quantify the
negative impact of mental disorders on HRQoL in Korea using a
propensity score matching. A key strength of this study is its focus
on HRQoL among people with mental disorders, an area that has
largely been overlooked in Korean research. The findings highlight
the need for a nationwide health survey incorporating EQ-5D
questionnaires, as well as implementing community-based
strategies such as social integration initiatives or job support
services, to enhance self-rated health among individuals with
mental disorders.

Conclusion

The presence of mental disorders was significantly associated
with lower HRQoL. Further in-depth studies are needed to explore
HRQoL among individuals with mental disorders from a variety of
perspectives, particularly within the Korean context.
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