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Abstract

Background: To evaluate and analyse the factors associated with health-related quality of life (HR-QoL) in the Korean
population aged 50 years and older.

Methods: We used data obtained from the fourth and fifth Korea National Health and Nutrition Examination Survey
(KNHANES IV-V) 2007–2012, a national, cross-sectional health examination and survey, for which representative data on
the health, nutritional status, and physical activities of the Korean general population are collected by the Korea
Centres for Disease Control and Prevention (KCDC). The sampling protocol for the KNHANES was designed to
involve a complex, stratified, multistage probability cluster survey of a representative sample of the noninstitutionalized
civilian population in South Korea using a cross-sectional design. The association between HR-QoL and socio-economic
factors and medical comorbidities in adults aged 50 years and older was investigated using data from the KNHANES
IV-V from 2007 to 2012 (n = 17,937). The EuroQol 5-Dimension Questionnaire (EQ-5D) was used to evaluate
HR-QoL, and the factors associated with HR-QoL were analysed after adjusting for socio-economic and demographic
factors, anthropometric measurements and clinical comorbidities.

Results: Health status declined with ageing, and low socio-economic status had negative associations with health
status. Gender had no association with health status. Among chronic medical conditions, arthritis and depression had
significant associations with health status in older people when stratified by age and gender (P < 0.05).

Conclusions: These findings suggest that older people may value the ability to perform daily activities, which may
mean that it is necessary to pay more attention to the factors associated with musculoskeletal pain and emotional
distress, as well as socio-economic status or chronic diseases.

Trial registration: The Korea National Health and Nutrition Examination Survey (KNHNES) is not a clinical trial registry,
but the national health survey conducted by the Government of the Republic of Korea, to gather information on
health and nutritional status of Korean population, to plan public health services and health education programs, and
to do statistical studies of the efficiency of public health services required for setting up welfare and healthcare policies.
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Background
The individual perception of health status is representa-
tive of health-related quality of life (HR-QoL). HR-QoL
is indicative of an individual’s subjective evaluation of
his own well-being and is a useful tool for predicting the
mortality of a population group and serves as an out-
come measure for the economic evaluation of healthcare
services [1, 2]. As the population ages, the prevalence of
chronic diseases increases, but in the past several de-
cades, the developments of clinical interventions and
prevention measures have reduced the age-adjusted
mortality rate and increased the life expectancy of older
adults. The quality of life of older people has been
emphasized.
Quality of life (QoL) has been defined by the World

Health Organization (WHO) as ‘individuals’ perception
of their position in life according to their purposes,
expectations, standards and worries within the context
of the culture and value system in which they live’. In a
connected concept, HR-QoL is a construct that focuses
on individuals’ subjective perception of health status and
consists of physical, mental, and social dimensions [3].
Due to the increasing importance of HR-QoL, several
utility measures, such as the EuroQol 5-Dimension
Questionnaire (EQ-5D) and the SF-6D (Short Form-6
dimension), have been introduced to assess patient-
reported health status. The EQ-5D is a standardized,
simple, and generic measure of health perceptions con-
sisting of a descriptive system with five dimensions and
an EQ-VAS. The evaluation of the EQ-5D, a useful tool
for HR-QoL, was demonstrated [4, 5], and an analytic
study that compared the validity of the EQ-5D and the
SF-6D in patients with chronic pain suggested that the
EQ-5D has higher construct validity and responsiveness
than the SF-6D [6].
Previous studies have shown that several factors, in-

cluding age, sex, functional status, socio-economic
status, psychomotor impairment, and medical comorbid-
ities, influence HR-QoL in particular disease groups
[7–9]. A study on coronary heart disease demon-
strated that the predictors for low self-rated health
status were low income and non-cardiovascular co-
morbidities [10]. A multicentre prospective cohort
study using interviews from individuals aged 75 years
and over in Germany showed that social engagement
had a positive impact on HR-QoL and decreased de-
pressive symptoms in the total sample and in women
[11]. A population-based study of adults (18 to
65 years) living in Brazil showed that depression had
the greatest impact on HR-QoL, and social class, em-
ployment status, and place of residence also affected
HR-QoL [12].
However, older people suffer from not one but many

different underlying medical conditions. HR-QoL may

be influenced by a complex interplay among various fac-
tors, such as socio-economic status, anthropometric
characteristics or medical comorbidities, rather than by
one particular factor, which is supported by the findings
of an Irish cohort study [13]. This study demonstrated
that QoL is determined by a number of life domains, ra-
ther than one sole dominating domain. Even though
physical health becomes poor, QoL can often remain
high if individuals maintain good status in other do-
mains of life. Unfortunately, there are far fewer studies
that have examined the multiple factors affecting HR-
QoL, using data representing the prevalence of chronic
diseases in the general elderly population.
The aim of this study is to investigate the factors asso-

ciated with QoL using data from the population aged 50
and older and to identify whether there are other factors
that differ from those of previous studies.

Methods
Study design and participants
This study was based on data obtained from the fourth
and fifth Korean National Health and Nutrition Examin-
ation Survey (KNHANES IV-V), 2007–2012 in the
Republic of Korea (hereafter ‘Korea’). The KNHANES is
a national, cross-sectional health examination and
adopts a rolling sampling survey to represent the prob-
ability sampling of health, nutritional status, and phys-
ical activities in the Korean general population. The
sampling protocol for the KNHANES was designed to
involve a complex, stratified, multistage probability clus-
ter survey of a representative sample of the noninstitu-
tionalized civilian population in Korea. Each survey year
includes a new, different sample of approximately 10,000
individuals aged 1 year and over by systematic sampling.
This study included 17,937 participants aged over
50 years from 2007 to 2012, because the prevalence of
chronic disease is rising for individuals over 50 years of
age. The overall response rate of participants was 78.4%
in KNHANES IV and 80% in KNHANES V. Informed
consents to participate in the study were obtained from all
participants before they participated in the KNHANES.

Dependent variable
HR-QoL was measured using the EQ-5D. In the
KNHANES, the participants were asked to choose one
of the following three responses for each of the five
given dimensions that best explained their current health
status: 1 = “no problem,” 2 = “some problems”, and 3 = “se-
vere problems”. The five questions concerning health sta-
tus expressed health status between 1, which represents
perfect health status, and −1, which represents a health
status that is no better than death. In this study, the
EQ-5D index, which Nam et al. calculated using their esti-
mated weighted quality value for Koreans, was used [14].
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The formula for the EQ-5D index is as follows: EQ-5D
index = 1 - (0.05 + 0.096 ×M2+ 0.418 ×M3+ 0.046 × SC2 +
0.136 × SC3 + 0.051 ×UA2+ 0.208 ×UA3 + 0.037 × PD2 +
0.151 × PD3 + 0.043 × AD2 + 0.158 × AD3 + 0.05 × N3),
where M2 - mobility “level 2” = 1; otherwise, 0; M3 -
mobility “level 3” = 1; otherwise, 0; SC2 - self-care
“level 2” = 1; otherwise, 0; SC3 - self-care “level 3” =
1; otherwise, 0; UA2 - usual activities “level 2” = 1;
otherwise, 0; UA3 - usual activities “level 3” = 1;
otherwise, 0; PD2 - pain/discomfort “level 2” = 1;
otherwise, 0; PD3 - pain/ discomfort “level 3” = 1;
otherwise, 0; AD2 - anxiety/depression “level 2” = 1;
otherwise, 0; AD3 - anxiety/depression “level 3” = 1;
otherwise, 0; N3 - only one “level 3” = 1, and the rest = 0.

Independent variables
Gender was categorized into male and female, and age
was divided into three groups: age 50–59, age 60–69,
and over age 70. Body mass index (BMI, kg/m2) was
categorized into low weight (< 18.5 kg/m2), normal
weight (18.5 ≤ BMI < 25 kg/m2), and overweight
(25 kg/m2 ≤ BMI).
Residential area, marital status, and socio-economic

status variables were collected by interviewing partici-
pants, which was performed by trained staff using a
standardized form.
The location of residence and marital status were each

categorized into two groups: rural vs. urban area (classi-
fied by administrative district) and married vs. unmarried
(including divorced, widow or widower). We focused on
three dimensions of socio-economic status (i.e., educa-
tional level, household net income, employed status).
Educational level was categorized into four groups: educa-
tion for 6 years or less as elementary school; 7–9 years as
middle school; 10–12 years as high school; and 13 years
or over as college or university. Total household net in-
come was categorized into quartiles from Q1 (low) to Q4
(high), based on average household monthly net income.
Smoking status was also included, which was categorized
into current smoker vs. ex-smoker or non-smoker.
Underlying medical conditions included diabetes mel-

litus (DM), hypertension (HBP), arthritis (including
osteoarthritis or/and rheumatoid arthritis with pain
symptoms), coronary artery disease (CAD), chronic renal
disease (CRD), cancer, dyslipidaemia, stroke and depres-
sion, because these medical comorbidities are most com-
monly encountered in clinics. Arthritis, CAD (including
myocardial infarction or angina pectoris), CRD, dyslipi-
daemia, stroke and depression were defined as when
participants suffered from the disease under a physician’s
diagnosis or/and took medications at the time of self-
reporting. Cancer was defined as when participants suf-
fered from one of the following cancers: gastric, colon,
breast, lung, cervix or uterus, thyroid, and liver, and the

cancers were under treatment or in complete remission
at the time of self-reporting. They all were classified into
two groups according to a “yes or no” questionnaire.
DM was defined as a serum fasting glucose level ≥

126 mg/dl, use of anti-diabetic medications, or a physi-
cian’s diagnosis of DM, and impaired fasting glucose was
defined as a fasting plasma glucose level of 100–125 mg/
dl, which were dichotomized as having DM. Fasting
blood glucose level was measured by an enzymatic
method. HBP was defined as systolic blood pressure ≥
140 mmHg, diastolic blood pressure ≥ 90 mmHg, or use
of anti-hypertensive medications, which were also di-
chotomized as having HBP. The blood pressure was
measured by trained medical staff following a standard-
ized procedure during the health examination survey.

Statistical analysis
The collected raw data of the KNHANES are not the
complete enumeration survey but rather the sample sur-
vey with complex sampling design, which means that
sample data do not have equal probability of being se-
lected. It is recommended that sampling weights are
used to analyse the data and estimate results for the tar-
get population. The sampling weight was calculated
from sampling weights, non-response adjusted weights
using estimated response probability, and calibration
weights, taking into account the clustering and stratifica-
tion of the sample survey data.
We adopted complex-samples descriptive methods,

complex-samples general linear model (CSGLM) or
complex-samples logistic regression model (CSLRM) to
analyse collected raw data, as recommended in the user
guidelines of the KNHANES. Multicollinearity among
the investigated variables was assessed, and final
multiple linear and logistic regression model with
the selected covariates was computed.
P values <0.05 were considered to be statistically sig-

nificant. Data are presented as estimated mean percent-
ages ± standard error (with 95% confidence intervals
[CI]) for categorical variables and estimated mean ±
standard error (with 95% CI) for continuous variables.
All statistics were calculated using Statistical Package
for the Social Sciences version 22 (IBM/SPSS Inc.,
Armonk, NY, USA).

Results
General characteristics of the participants
A total of 17,937 participants aged over 50 years were
included, consisting of 7627 males and 10,310 females.
The mean score of the EQ-5D index in the 17,937 par-
ticipants was estimated as 0.90 ± 0.00 (95% CI: 0.89–
0.90). The mean score of the EQ-5D index in male
group (n = 7627) was 0.93 ± 0.00, which was higher than
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in the female group (n = 10,310, 0.87 ± 0.00), without
adjusting for covariates.
Both the male and female group had a higher propor-

tion of participants in the 50–59 age group and with
normal BMI, elementary educational level and low or
low to mid quartile household net income levels. The
proportion of current marital status, employed status,
and smokers was significantly higher in the male group
(P < 0.05). The prevalence of DM, HBP, CAD and stroke
was higher in male group, but that of dyslipidaemia,
arthritis, cancer and depression was higher in the female

group (P < 0.05). However, the prevalence of CRD and
the residential areas was not different between the two
genders. The general characteristics of the 17,937 partic-
ipants were summarized in Table 1.

Multivariate-adjusted score of the EuroQol 5-dimension
(EQ-5D) index according to ageing
In the adults aged over 50 years, the covariates associ-
ated with factors affecting the score of the EQ-5D index
were age, BMI, educational level, household net income,
residential area, current marital status, employed status,

Table 1 General characteristics of the 17,937 participants aged over 50 years

Total (n = 17,937) Male (n = 7627) Female (n = 10,310) P-values

EQ-5D index 0.90 ± 0.00 0.93 ± 0.00 0.87 ± 0.00 0.00†*

Age (n (%))

50–59 years 6441 (46.8%) 2733 (50.6%) 3708 (43.5%) 0.00‡*

60–69 years 5936 (28.2%) 2619 (28.9%) 3317 (27.7%)

70+ years 5560 (25%) 2275 (20.6%) 3285 (28.8%)

BMI (n (%))

Low 563 (2.8%) 296 (3.3%) 267 (2.4%) 0.00‡*

Normal 10,986 (61.3%) 4904 (63.4%) 6082 (59.5%)

Obesity 6291 (35.9%) 2381 (33.4%) 3910 (38.1%)

Educational level (n (%))

Elementary school 9165 (48.5%) 2682 (33.0%) 6483 (61.9%) 0.00‡*

Middle school 2895 (18.2%) 1453 (20.8%) 1442 (15.9%)

High school 3548 (22.4%) 1979 (28.6%) 1569 (17.0%)

College 1802 (10.9%) 1278 (17.5%) 524 (5.2%)

Household net income (n (%))

Low 5912 (29.6%) 2212 (25%) 3700 (33.7%) 0.00‡*

Low to mid 4579 (26.3%) 1988 (26.3%) 2591 (26.4%)

Mid to high 3437 (21.1%) 1560 (22.6%) 1877 (19.9%)

High 3552 (22.9%) 1683 (26.2%) 1869 (20.1%)

Residential area, City (n (%)) 7435 (44.6%) 3154 (44.7%) 4281 (44.6%) 0.94‡

Current marital status, married (n (%)) 13,495 (77.3%) 6918 (91.9%) 6577 (64.9%) 0.00‡*

Employed (n (%)) 8700 (53.7%) 4679 (68.1%) 4021 (41.3%) 0.00‡*

Smoking (n (%)) 2822 (19.2%) 2392 (35.8%) 430 (4.9%) 0.00‡*

DM (n (%)) 6631 (41.7%) 3246 (46.9%) 3385 (37.2%) 0.00‡*

HBP (n (%)) 13,073 (74.2%) 5683 (76.2%) 7390 (72.5%) 0.00‡*

CAD (n (%)) 885 (4.7%) 431 (5.1%) 454 (4.3%) 0.04‡*

Dyslipidaemia (n (%)) 2733 (15.5%) 939 (13%) 1794 (17.7%) 0.00‡*

Stroke (n (%)) 726 (3.7%) 368 (4.1%) 358 (3.3%) 0.02‡*

CRD (n (%)) 126 (0.7%) 47 (0.6%) 79 (0.8%) 0.24‡

Arthritis (n (%)) 5384 (27.9%) 1113 (13.6%) 4271 (40.2%) 0.00‡*

Cancer (n (%)) 939 (21.9%) 378 (19.4%) 561 (24%) 0.00‡*

Depression (n (%)) 3036 (16.6%) 689 (9.3%) 2347 (22.8%) 0.00‡*

Values (n (%)) are the number and the percentage of participants
†T-test/‡Chi-square test and P-value (*P < 0.05) for group differences between the male and female group
DM: diabetes mellitus; HBP: hypertension; CAD: coronary artery disease (including myocardial infarction or angina pectoris); CRD: chronic renal disease
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Table 2 Multivariate-adjusted score of EQ-5D index in adults aged over 50 years

Total Male Female

Mean ± SE P-values Mean ± SE P-values Mean ± SE P-values

Gender

Male 0.81 ± 0.03 0.54

Female 0.81 ± 0.03

Age (years)

50–59 0.83 ± 0.03 0.00* 0.78 ± 0.04 0.00* 0.84 ± 0.03 0.00*

60–69 0.83 ± 0.03 0.78 ± 0.04 0.84 ± 0.03

70+ 0.77 ± 0.03 0.74 ± 0.04 0.77 ± 0.03

BMI

Normal 0.83 ± 0.03 0.00* 0.77 ± 0.04 0.62 0.85 ± 0.03 0.00*

Low 0.79 ± 0.03 0.74 ± 0.05 0.80 ± 0.04

Obesity 0.81 ± 0.02 0.77 ± 0.04 0.81 ± 0.03

Educational level

Elementary 0.78 ± 0.03 0.00* 0.73 ± 0.04 0.00* 0.80 ± 0.03 0.00*

Middle 0.81 ± 0.03 0.77 ± 0.04 0.82 ± 0.03

High 0.81 ± 0.03 0.77 ± 0.04 0.83 ± 0.03

College 0.83 ± 0.03 0.79 ± 0.04 0.83 ± 0.03

Household net income

Low 0.79 ± 0.03 0.00* 0.75 ± 0.04 0.01* 0.79 ± 0.03 0.00*

Low to mid 0.81 ± 0.03 0.76 ± 0.04 0.82 ± 0.03

Mid to high 0.82 ± 0.03 0.78 ± 0.04 0.83 ± 0.03

High 0.82 ± 0.03 0.76 ± 0.04 0.84 ± 0.03

Residential area

City 0.81 ± 0.03 0.048* 0.77 ± 0.04 0.11 0.82 ± 0.03 0.25

Rural 0.80 ± 0.03 0.76 ± 0.04 0.82 ± 0.03

Current marital status

Married 0.82 ± 0.03 0.01* 0.77 ± 0.04 0.44 0.83 ± 0.03 0.01*

Unmarried, divorced,
widow or widower

0.80 ± 0.03 0.76 ± 0.04 0.81 ± 0.03

Employed

Yes 0.82 ± 0.03 0.00* 0.77 ± 0.04 0.22 0.83 ± 0.03 0.00*

No 0.8 ± 0.03 0.76 ± 0.04 0.8 ± 0.03

Smoking

No 0.81 ± 0.03 0.57 0.76 ± 0.04 0.79 0.83 ± 0.03 0.37

Yes 0.81 ± 0.03 0.76 ± 0.04 0.8 ± 0.04

DM

No 0.81 ± 0.03 0.76 0.77 ± 0.04 0.32 0.82 ± 0.03 0.70

Yes 0.81 ± 0.03 0.76 ± 0.04 0.82 ± 0.03

HBP

No 0.81 ± 0.03 0.75 0.76 ± 0.04 0.37 0.82 ± 0.03 0.85

Yes 0.81 ± 0.03 0.77 ± 0.04 0.82 ± 0.03

CAD

No 0.81 ± 0.03 0.79 0.77 ± 0.04 0.79 0.82 ± 0.03 0.71

Yes 0.81 ± 0.03 0.76 ± 0.04 0.82 ± 0.03
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stroke, arthritis, and depression (P < 0.05). However, the
EQ-5D index was not different between genders, when
stratified by age.
To examine the association between modifiable factors

and the score on the EQ-5D index, scores were stratified
by gender and age. In the male group, age over 70 years,
lower educational level (elementary < middle and high <
college), lower household net income (low < low to mid
and high < mid to high quartiles), CRD, arthritis, cancer,
and depression were the factors associated with lowering
the score of the EQ-5D index, but BMI, residential area,
current marital status, employed status, smoking, DM,
HBP, CAD, dyslipidaemia, and stoke were not. In the
female group, age over 70 years, low or high BMI, lower
educational level (elementary < middle < high and col-
lege), lower household net income (low < low to mid <
high < mid to high quartiles), unmarried status, un-
employment, arthritis, and depression were the factors
associated with lowering the score of the EQ-5D index.
For both genders, the EQ-5D index tended to signifi-
cantly decrease according to ageing, lower educational
level (elementary < middle and high < college), lower
household income (low < low to mid and high < mid to
high quartiles), arthritis, and depression (see details in
Table 2). Educational level, arthritis and depression were
associated with lowering the score of the EQ-5D index

in all age groups, when stratified by age. In the 50–
59 years age group, household net income and dyslipi-
daemia were associated with lowering the score of the
EQ-5D index. In the 60–69 years age group, BMI,
household net income and employed status were associ-
ated with lowering the score of the EQ-5D index. In the
over 70 years age group, residential area, marital status,
employed status, cancer and stroke were associated with
lowering the score of the EQ-5D index. With ageing,
there were different characteristics of factors associated
with lowering the EQ-5D (see details in Table 3).

Comparison of HR-QoL in the lowest quintile and the highest
quintile of the EQ-5D
Multivariate-adjusted odds ratios of the lowest quintile
group for the highest quintile group of the EQ-5D index
in the adults over 50 years of age are shown in Table 4.
In adults aged over 50 years, the following factors had

significant negative associations with the EQ-5D index
score (P < 0.05): ageing (odds ratio (OR) (95% confidence
interval), age 60–69 group: 1.23 (0.91–1.66), age 70
group: 2.38 (1.66–3.4)); abnormal BMI (low: 1.71 (0.85–
3.43), obesity: 1.36 (1.05–1.76)); lower educational level
(elementary: 5.66 (3.36–9.53), middle: 3.15 (1.88–5.3),
high: 2.75 (1.63–4.64)); lower household net income
(low: 1.76 (1.25–2.49), low to mid: 1.23 (0.83–1.84));

Table 2 Multivariate-adjusted score of EQ-5D index in adults aged over 50 years (Continued)

Total Male Female

Mean ± SE P-values Mean ± SE P-values Mean ± SE P-values

Dyslipidaemia

No 0.81 ± 0.03 0.51 0.76 ± 0.04 0.90 0.82 ± 0.03 0.60

Yes 0.81 ± 0.03 0.76 ± 0.04 0.82 ± 0.03

Stroke

No 0.83 ± 0.02 0.02* 0.79 ± 0.04 0.05 0.83 ± 0.03 0.15

Yes 0.79 ± 0.03 0.73 ± 0.05 0.8 ± 0.04

CRD

No 0.83 ± 0.01 0.30 0.83 ± 0.02 0.04* 0.82 ± 0.02 0.91

Yes 0.79 ± 0.05 0.69 ± 0.07 0.82 ± 0.05

Arthritis

No 0.84 ± 0.03 0.00* 0.79 ± 0.04 0.00* 0.86 ± 0.03 0.00*

Yes 0.77 ± 0.03 0.74 ± 0.04 0.78 ± 0.03

Cancer

No 0.81 ± 0.03 0.13 0.77 ± 0.04 0.03* 0.82 ± 0.03 0.67

Yes 0.8 ± 0.03 0.75 ± 0.04 0.82 ± 0.03

Depression

No 0.83 ± 0.03 0.00* 0.8 ± 0.04 0.00* 0.84 ± 0.03 0.00*

Yes 0.78 ± 0.03 0.73 ± 0.04 0.8 ± 0.03

R2 0.27 0.216 0.275

*P < 0.05
DM: diabetes mellitus; HBP: hypertension; CAD: coronary artery disease (including myocardial infarction or angina pectoris); CRD: chronic renal disease
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Table 3 Multivariate-adjusted score of EQ-5D index in adults aged over 50 years according to ageing

50–59 years 60–69 years Over 70 years

Mean ± SE P-values Mean ± SE P-values Mean ± SE P-values

Gender

Male 0.87 ± 0.04 0.927 0.85 ± 0.02 0.516 0.75 ± 0.05 0.758

Female 0.87 ± 0.04 0.84 ± 0.02 0.75 ± 0.05

BMI

Normal 0.89 ± 0.04 0.371 0.87 ± 0.02 0.000* 0.77 ± 0.05 0.223

Low 0.84 ± 0.05 0.85 ± 0.04 0.73 ± 0.06

Obesity 0.88 ± 0.04 0.82 ± 0.02 0.74 ± 0.05

Educational level

Elementary 0.84 ± 0.04 0.000* 0.82 ± 0.02 0.002* 0.70 ± 0.05 0.001*

Middle school 0.87 ± 0.04 0.84 ± 0.02 0.76 ± 0.05

High school 0.87 ± 0.04 0.85 ± 0.02 0.75 ± 0.05

College 0.89 ± 0.04 0.86 ± 0.03 0.79 ± 0.05

Household net income

Low 0.84 ± 0.04 0.003* 0.82 ± 0.02 0.000* 0.73 ± 0.05 0.063

Low to mid 0.87 ± 0.04 0.84 ± 0.02 0.74 ± 0.05

Mid to high 0.88 ± 0.04 0.86 ± 0.02 0.74 ± 0.05

High 0.88 ± 0.04 0.86 ± 0.02 0.78 ± 0.05

Residential area

City 0.87 ± 0.04 0.368 0.85 ± 0.02 0.568 0.76 ± 0.05 0.030*

Rural 0.87 ± 0.04 0.84 ± 0.02 0.73 ± 0.05

Current marital status

Married 0.87 ± 0.04 0.931 0.86 ± 0.02 0.051 0.77 ± 0.05 0.031*

Unmarried, Divorced,
widow or widower

0.87 ± 0.04 0.83 ± 0.03 0.73 ± 0.05

Employed

Yes 0.87 ± 0.04 0.636 0.86 ± 0.02 0.002* 0.77 ± 0.05 0.000*

No 0.87 ± 0.04 0.83 ± 0.02 0.72 ± 0.05

Smoking

No 0.87 ± 0.04 0.811 0.85 ± 0.02 0.793 0.75 ± 0.05 0.904

Yes 0.87 ± 0.04 0.84 ± 0.03 0.75 ± 0.05

DM

No 0.87 ± 0.04 0.589 0.85 ± 0.02 0.649 0.75 ± 0.05 0.612

Yes 0.87 ± 0.04 0.84 ± 0.02 0.74 ± 0.05

HBP

No 0.87 ± 0.04 0.800 0.84 ± 0.03 0.406 0.75 ± 0.05 0.933

Yes 0.87 ± 0.04 0.85 ± 0.02 0.75 ± 0.05

CAD

No 0.87 ± 0.04 0.89 0.85 ± 0.02 0.512 0.74 ± 0.05 0.421

Yes 0.87 ± 0.04 0.84 ± 0.03 0.76 ± 0.05

Dyslipidaemia

No 0.88 ± 0.04 0.023* 0.84 ± 0.02 0.096 0.75 ± 0.05 0.531

Yes 0.86 ± 0.04 0.85 ± 0.02 0.74 ± 0.05
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rural residential area (OR: 1.37 (1.06–1.78)), unemployed
status (OR: 1.47 (1.1–1.96)); arthritis (OR: 4.03 (3.19–
5.09)); cancer (OR: 1.48 (1.08–2.05)); and depression
(OR: 2.71 (1.96–3.75)). However, gender had no significant
association with the EQ-5D index score.
In the male group, age, educational level, household

net income, residential area, stroke, arthritis, and depres-
sion had significant negative associations with the
EQ-5D index score (P < 0.05). In the female group, age,
educational level, household net income, employed sta-
tus, CAD, CRD, arthritis, and depression had significant
associations with the EQ-5D dimensions index score
(P < 0.05). In both genders, both arthritis (OR: 3.3
(95% CI: 2.16–5.05) in the male group, 4.58 (3.34–6.27) in
the female group) and depression (3.28 (1.81–5.96) in the
male group, 2.67 (1.9–3.76) in the female group) had sig-
nificant negative associations with the EQ-5D index score
(P < 0.05) (see details in Table 4).

Discussion
Our results demonstrated that age, socio-economic sta-
tus, arthritis and depression were the most important
factors associated with health status (see Tables 3, 4).
The EQ-5D index scores were estimated as 0.81 ± 0.03

in males and 0.81 ± 0.03 in females. Gender did not
affect EQ-5D index scores after adjusting for all covari-
ates, and there were also no significant differences in
EQ-5D index scores between genders when stratified by
age groups. This result was consistent with those of

previous studies of older adults in Vietnam [15] and
rural elderly individuals in Egypt [16] but was not in line
with the result that women had lower EQ-5D index
scores in other countries [17–19]. The EQ-5D instru-
ment asks about the domains of QoL as they are experi-
enced on just 1 day, so it may be insufficient to
determine QoL related to conditions that are intermit-
tently symptomatic [20]. Therefore, these findings may
suggest that gender-specific disease symptoms or condi-
tions are not precisely reflected by available QoL meas-
uring tools.
In present study, after controlling for the covariates,

age over 70 years, lower educational level (elementary <
middle and high < college in the male group; elementary
< middle < high and college in the female group) and
household net income (low < low to mid and high < mid
to high quartiles in the male group, low < low to mid
<mid to high < high quartiles in the female group) were
associated with lowering the EQ-5D index in both gen-
ders. Low socio-economic status may place individuals at
risk for poorer health states for a variety of reasons, such
as having less access to healthcare, poorer living condi-
tions, less knowledge about the negative consequences of
health-compromising behaviours, and greater psycho-
logical stress [21, 22].
The interesting finding of our results was that

among underlying medical comorbidities, arthritis and
depression had negative associations with health status
(see Tables 3 and 4), although stroke, chronic renal disease

Table 3 Multivariate-adjusted score of EQ-5D index in adults aged over 50 years according to ageing (Continued)

50–59 years 60–69 years Over 70 years

Mean ± SE P-values Mean ± SE P-values Mean ± SE P-values

Stroke

No 0.87 ± 0.04 0.984 0.86 ± 0.02 0.076 0.79 ± 0.05 0.024*

Yes 0.87 ± 0.04 0.83 ± 0.03 0.70 ± 0.06

CRD

No 0.89 ± 0.02 0.627 0.87 ± 0.02 0.264 0.80 ± 0.03 0.094

Yes 0.85 ± 0.07 0.83 ± 0.04 0.70 ± 0.08

Arthritis

No 0.90 ± 0.04 0.000* 0.88 ± 0.02 0.000* 0.79 ± 0.05 0.000*

Yes 0.84 ± 0.04 0.81 ± 0.02 0.71 ± 0.05

Cancer

No 0.87 ± 0.04 0.752 0.85 ± 0.02 0.259 0.76 ± 0.05 0.013*

Yes 0.87 ± 0.04 0.84 ± 0.02 0.73 ± 0.05

Depression

No 0.89 ± 0.04 0.000* 0.87 ± 0.02 0.000* 0.78 ± 0.05 0.008*

Yes 0.85 ± 0.04 0.82 ± 0.02 0.72 ± 0.05

R2 0.228 0.232 0.197

*P < 0.05
DM: diabetes mellitus; HBP: hypertension; CAD: coronary artery disease (including myocardial infarction or angina pectoris); CRD: chronic renal disease
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Table 4 Multivariate-adjusted odds ratios of the lowest quintile of EQ-5D index for the highest quintile in adults aged over 50 years

Total Male Female

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Gender

Male (reference) 1 0.05

Female 1.36 (1–1.85)

Age(years)

50–59 (reference) 1 0.00* 1 0.01* 1 0.00*

60–69 1.23 (0.91–1.66) 1.21 (0.73–2.01) 1.2 (0.8–1.81)

70+ 2.38 (1.66–3.4) 2.32 (1.34–4.00) 2.46 (1.49–4.05)

BMI

Normal (reference) 1 0.03* 1 0.97 1 0.06

Low 1.71 (0.85–3.43) 0.92 (0.38–2.23) 3.16 (1.06–9.36)

Obesity 1.36 (1.05–1.76) 1.03 (0.64–1.64) 1.6 (1.16–2.22)

Educational level

College (reference) 1 0.00* 1 0.00* 1 0.00*

Elementary 5.66 (3.36–9.53) 6.33 (3.44–11.65) 3.94 (1.51–10.29)

Middle 3.15 (1.88–5.3) 3.14 (1.54–6.42) 2.64 (1.05–6.62)

High 2.75 (1.63–4.64) 3.43 (1.6–7.36) 1.67 (0.64–4.38)

Household net income

High (reference) 1 0.00* 1 0.02* 1 0.00*

Low 1.76 (1.25–2.49) 1.04 (0.62–1.75) 2.8 (1.85–4.24)

Low to mid 1.23 (0.83–1.84) 0.97 (0.51–1.86) 1.6 (1.01–2.53)

Mid to high 0.86 (0.58–1.27) 0.49 (0.28–0.86) 1.24 (0.77–2)

Residential area

City (reference) 1 0.02* 1 0.01* 1 0.50

Rural 1.37 (1.06–1.78) 1.83 (1.15–2.91) 1.12 (0.81–1.55)

Current marital status

Married (reference) 1 0.63 1 0.43 1 0.52

Unmarried, divorced,
widow or widower

1.08 (0.79–1.48) 0.78 (0.41–1.45) 1.13 (0.78–1.64)

Employed

Yes (reference) 1 0.01* 1 0.17 1 0.01*

No 1.47 (1.1–1.96) 1.32 (0.89–1.96) 1.62 (1.14–2.31)

Smoking

No (reference) 1 0.80 1 0.90 1 0.56

Yes 1.06 (0.68–1.66) 1.03 (0.62–1.73) 1.31 (0.52–3.29)

Diabetes

No (reference) 1 0.19 1 0.15 1 0.71

Yes 1.17 (0.93–1.48) 1.28 (0.92–1.8) 1.07 (0.75–1.52)

Hypertension

No (reference) 1 0.27 1 0.68 1 0.11

Yes 1.18 (0.88–1.58) 0.92 (0.62–1.37) 1.4 (0.92–2.12)

CAD

No (reference) 1 0.09 1 0.81 1 0.03*

Yes 1.54 (0.93–2.54) 0.93 (0.51–1.7) 2.48 (1.11–5.51)
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and cancer, in association with lowering the EQ-5D index,
showed different results according to gender or ageing.
The prevalence of arthritis was higher in females

(40.2%) than in males (13.6%) and was the third-
highest after HBP and DM, and women had a higher
proportion of depression (22.8%) than men (9.3%) in
our results.
Arthritis is the greatest cause of chronic pain and

functional disability among older people. According to a
cross-sectional study in the United States, there were
significant associations between arthritis symptom clus-
ters and both QoL and functional status [23]. It was also
reported that women with OA had poorer scores com-
pared to men for bodily pain, general health, and mental
health after adjusting for age and disease severity, and
low educational attainment was independently associ-
ated with poorer scores [24].
Depression was also reported to be a factor having a

negative association with QoL [25]. Depression was cor-
related with the physical and psychological components
of the QoL questionnaire in chronic diseases [26, 27].
The prevalence of depression increases more frequently
among older people than among younger people [28].
Chronic diseases themselves are reported to be an im-

portant contributing factor in lowering HR-QoL [18].
Typically, DM [29] and cancer [30] are known to be

important factors in HR-QoL because they could cause
multiple complications that lead to functional decre-
ments affecting HR-QoL. However, our results showed
that DM, HBP, CAD and dyslipidaemia had no signifi-
cant associations with HR-QoL, after adjusting for all
independent variables. Stroke had no association with
HR-QoL, and CRD and cancer had associations with
HR-QoL in only the male group when findings were
stratified by gender.
These interesting results may suggest several pos-

sible reasons for the weak association between these
medical comorbidities and health status. First, the
impact of these chronic medical conditions on HR-
QoL could vary, as a large spectrum of severity ex-
ists in each disease. Second, the Korean national
health insurance system covers the entire population
living in the country, and hospitals are very well
equipped. According to the 2015 health data pro-
vided by the Ministry of Health and Welfare and the
OECD, Korean individuals visited the doctor’s office
an average of 14.6 times in 2013, which is the high-
est among OECD member countries. The character-
istics of the Korean medical system may create a
much lower burden for the management of chronic
diseases and contribute to different results from
other countries.

Table 4 Multivariate-adjusted odds ratios of the lowest quintile of EQ-5D index for the highest quintile in adults aged over 50 years
(Continued)

Total Male Female

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

Dyslipidaemia

No (reference) 1 0.21 1 0.80 1 0.22

Yes 1.26 (0.88–1.8) 1.1 (0.54–2.21) 1.31 (0.85–2.01)

Stroke

No (reference) 1 0.05 1 0.04* 1 0.82

Yes 2.03 (1–4.13) 2.75 (1.03–7.37) 1.07 (0.6–1.9)

CRD

No (reference) 1 0.91 1 0.07 1 0.03*

Yes 1.2 (0.05–27.05) 9.44 (0.8–111.3) 0.19 (0.04–0.82)

Arthritis

No (reference) 1 0.00* 1 0.00* 1 0.00*

Yes 4.03 (3.19–5.09) 3.3 (2.16–5.05) 4.58 (3.34–6.27)

Cancer

No (reference) 1 0.02* 1 0.06 1 0.18

Yes 1.48 (1.08–2.05) 1.68 (0.98–2.88) 1.34 (0.87–2.07)

Depression

No (reference) 1 0.00* 1 0.00* 1 0.00*

Yes 2.71 (1.96–3.75) 3.28 (1.81–5.96) 2.67 (1.9–3.76)

R2 0.41 0.29 0.43

*P < 0.05
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Despite the fact that arthritis and depression are modi-
fiable factors supported by the medical system, they had
negative associations with health status, regardless of age
or gender. This finding may suggest that arthritis and
depression have distinct characteristics affecting HR-QoL,
unlike other chronic diseases. Previous studies [31, 32]
have indicated that high functional ability or leisure and
vocational activities are associated with lowering depres-
sion levels, and the frequency of leisure activities contrib-
utes to preventing depression in noninstitutionalized older
adults with cerebrovascular diseases. Consistent with these
past studies, our results may suggest that older people
place more importance on the ability to perform daily or
social activities in a healthy state than whether they have a
chronic disease. Additionally, relationships with family,
relatives or friends in daily activities may lead to a feeling
of being healthy.
Therefore, our study suggests that subjective feelings,

such as the emotions or self-esteem built through daily
activities or relationships with other people, which could
be easily overlooked, may be important factors associ-
ated with HR-QoL as well as medical comorbidities and
socio-economic status, which could be supported by the
medical and social welfare system.
However, our study has limitations in explaining the

causal relationship between multiple factors, such as
arthritis/depression and QOL, because our study is
cross-sectional in design. Second, there may be the pos-
sibility of sample selection bias and endogeneity bias, al-
though we analysed the data using sampling weights,
considering dropped data and the non-response rate.
Third, we also tried to include as many independent var-
iables we could, but there may still be other disease cat-
egories associated with QOL.

Conclusions
Ageing and low socio-economic status were the primary
factors associated with low self-rated health status.
Among chronic diseases that have been reported to be
associated with QOL in previous reports, arthritis and
depression, which could be modifiable factors, were the
main factors associated with health status in older
people. This finding suggests that it may be necessary to
pay more attention to the factors associated with muscu-
loskeletal pain, emotional distress, socio-economic status
and chronic diseases.
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