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INTRODUCTION

The world is rapidly moving into an aged society. As life 
expectancy is extended, the health and socioeconomic 
burden of ageing-related problems are increasing expo-

nentially. In recent years, the interest in the quality of 
life (QOL) of elderly people has also increased. Many ex-
perts and older people believe that the QOL is more im-
portant than length of life. QOL is a broad multidimen-
sional concept. The World Health Organization defines 
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Background/Aims: The purpose of the study is to investigate the associations be-
tween sarcopenia and health-related quality of life in elderly men and women in 
Korea.
Methods: In a cross-sectional study using data from 2008 to 2011 Korean Na-
tional Health and Nutrition Examination Survey, 4,937 adults aged 60 years and 
older who underwent a dual-energy X-ray absorptiometry scan were included in 
the study. Sarcopenia is defined as an appendicular skeletal muscle index of two 
standard deviations or more below the mean for young, healthy reference popu-
lations. The health-related quality of life was measured using the EuroQol-5 di-
mension questionnaire.
Results: The overall prevalence of sarcopenia was 6.6% in these Korean people 
over the age of 60 years: 11.1% for men and 3.2% for women. Sarcopenic men 
tended to have lower income, lower physical activity, lower body mass index, and 
smaller waist circumference compared with nonsarcopenic men. Sarcopenic 
women tended to have higher body mass index and larger waist circumference 
compared with nonsarcopenic women. Sarcopenic men showed higher impair-
ments in mobility, self-care, usual activities, and pain/discomfort compared with 
nonsarcopenic men. Women with sarcopenia also showed higher impairments in 
mobility, self-care, usual activities, and anxiety/depression compared with non-
sarcopenic women. Sarcopenia showed an association with impairments in self-
care for men, and with impairments in self-care, usual activities, and anxiety/
depression for women, after adjusting for other confounding factors.
Conclusions: There is a significant association between sarcopenia and impaired 
health-related quality of life in this elderly Korean population, and these results 
differ between men and women.
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the concept of QOL as ‘individual’s perception of their 
position in life in the context of the culture and value 
systems in which they live and in relation to their goals, 
expectations, standard and concerns’ [1]. The elderly are 
generally vulnerable due to declining physical and men-
tal capabilities, and therefore health-related quality of 
life (HRQOL) may be most important issue. As a result, 
it is challenging to improve their life by investigating 
factors related to HRQOL in the elderly.

There have been many advances in knowledge about 
aging processes. Aging is accompanied by many changes 
in body composition, and one of these is sarcopenia [2]. 
Sarcopenia is defined as a decrease of skeletal muscle 
mass and function, and has emerged as one of the most 
common problems in the elderly population [3]. The es-
timated prevalence of sarcopenia ranges from 5% to 13% 
among people aged 60 years and over, increasing to as 
high as 50% in people over the age of 80 years [4].

Originally, Baumgartner et al. [5] defined sarcopenia as 
being two standard deviations below the normal appen-
dicular skeletal muscle mass divided by height squared. 
Dual-energy X-ray absorptiometry (DXA), an accurate 
and reliable method to distinguish fat, bone, and lean 
body mass, is the most widely used method for measur-
ing muscle mass in sarcopenia research [6].

In recent years, there has been a strong interest in the 
study of sarcopenia, and evidence for its significance and 
impacts in the elderly has been growing [6]. Sarcopenia 
can have detrimental effects on physical and functional 
activities and on the quality of life in elderly groups [7]. 
However, most studies about the relationship between 
sarcopenia and QOL have been conducted in Western 
populations, and few studies have been undertaken 
among the elderly in Korea. Therefore, here we aimed 
to investigate the impact of sarcopenia on QOL among 
elderly Koreans using nationally representative data.

METHODS

Study population
We used data obtained from the Korean National Health 
and Nutrition Examination Survey (KNHANES IV to V) 
from 2008 to 2011. This was a cross-sectional study con-
ducted every year by the Korea Centers for Disease Con-
trol and Prevention. The sampling units were registered 

households selected through a stratified, multistage 
probability-sampling design considering geographic 
area, gender, and age, based on data from the Popula-
tion and Housing Census and the Korean registered 
population. Therefore, the sample was representative 
of the noninstitutionalized civilian Korean population. 
Among 37,753 individuals who participated in the survey, 
4,937 adults aged 60 years and older who underwent a 
DXA scan were included. This survey was approved by 
the Institutional Review Board of Korea Centers for Dis-
ease Control and Prevention (IRB: 2008-04EXP-01-C, 
2009-01CON-03-2C, 2010-02CON-21-C, 2011-02CON-
06-C). And all the participants in this survey signed an 
informed consent form. The data are available on the 
website (http://knhanes.cdc.go.kr/) [8].

Data collection
The KNHANES consisted of three components: a health 
survey, a nutritional intake survey, and a health exam-
ination. The health survey included information on 
smoking, alcohol consumption, physical activity, mental 
health, comorbidity, educational and economic status, 
and HRQOL. Current smokers were defined as those 
who had smoked greater than 100 cigarettes in their 
life and who currently smoked cigarettes. Heavy alcohol 
drinking was defined as consuming seven or more stan-
dard drinks a week for men, and five or more standard 
drinks a week for women. Physical activity levels were 
divided into three categories: (1) high, vigorous activi-
ties that make the subject breathe hard for 20 minutes 
at least 3 days a week; (2) moderate, activities that make 
the subject breathe a little harder for 30 minutes at least 
5 days a week; and (3) low, common daily activities that 
do not require much effort.

The HRQOL was measured using the EuroQol-5 di-
mension (EQ-5D), which is the most commonly used 
standardized questionnaire for measuring health out-
comes [9,10]. The EQ-5D consists of the EQ-5D descrip-
tive system and the EQ visual analogue scale (EQ-VAS). 
The EQ-5D descriptive system comprises five dimen-
sions: mobility, self-care, usual activities, anxiety/de-
pression, and pain/discomfort. Each dimension has 
three levels: no problems, some problems, and extreme 
problems. The EQ-5D descriptive system can be convert-
ed into a weighted health state index score by applying 
scores from the EQ-5D preference weights elicited from 
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general population samples. The EQ-5D index score 
ranges from states worse than dead (–1) to full health (1), 
anchoring death at 0. For this study, Korean population 
weightings were used to convert the results to an EQ-
5D index score. The EQ-VAS records the respondent’s 
self-reported health on a vertical, VAS from 0 (worst 
imaginable health) to 100 (best imaginable health).

Health examinations included anthropometric mea-
surements, blood and urine tests, chest X-rays, ophthal-
mic and oral examinations, and bone mineral density 
measurements using DXA scans. All physical examina-
tions were performed by a specially trained examiner 
who followed a standard procedure. Waist circumfer-
ence was measured in the horizontal plane midway be-
tween the iliac crest and costal margin at the end of a 
normal expiration. Body mass index (BMI) was calculat-
ed as body weight in kilograms divided by the square of 
height in meters.

Study variables
We measured the total body fat tissue and lean soft 
tissues in kilograms using DXA scans. Lean soft tissue 
mass was separated into trunk and appendicular com-
ponents, and appendicular lean mass was calculated as 
the sum of lean soft tissue mass in the arms and legs. 
The skeletal muscle index (SMI) was obtained by divid-
ing absolute muscle mass by squared height (kg/m2). Ac-
cording to Baumgartner’s criteria, we defined sarcope-
nia as an appendicular SMI of two standard deviations 
or more below the mean for young, healthy reference 
populations [5]. According to this definition, the cut-off 
values were 6.03 kg/m2 in men and 4.14 kg/m2 in women.

Total body fat percentage was calculated as the weight 
of total body fat tissue divided by total body weight. 
Women with > 38% total body fat and men with > 27% 
total body fat were classified as obese [11].

To investigate the relationship between sarcopenia 
and HRQOL, we used the EQ-5D questionnaire includ-
ing the EQ-5D descriptive system, the EQ-VAS, and the 
EQ-5D index score. The EQ-VAS and EQ-5D index score 
are presented as the mean ± standard error and some or 
extreme problems reported in the EQ-5D descriptive sys-
tem were categorized as indicating an impaired HRQOL.

Statistical analyses
Data are expressed as percentages or as the mean ± stan-

dard error. Student t tests for continuous variables and 
chi-square tests for categorical variables were used to 
evaluate significant differences. Multivariable adjusted 
logistic analysis was performed to calculate odds ratios 
and 95% confidence intervals for the association of sar-
copenia with HRQOL. All statistical analyses were per-
formed using SAS version 9.4 (SAS Institute Inc., Cary, 
NC, USA). A p value of less than 0.05 was considered to 
indicate statistical significance.

RESULTS

Prevalence of sarcopenia
A flow diagram for the study population is shown in 
Fig. 1. Among 4,937 adults over the age of 60 years, 324 
had sarcopenia: an overall prevalence of 6.6%. In terms 
of age groups, the prevalence of sarcopenia was 4.6%, 
7.3%, and 15.7% in adults aged 60 to 69, 70 to 79, and ≥ 80 
years, respectively. The overall prevalence of sarcopenia 
was 11.1% for men and 3.2% for women, so men had a 
higher prevalence of sarcopenia than did women.

Baseline characteristics associated with sarcopenia
Table 1 summarized the characteristics of these elder-
ly men and women according to the presence of sar-
copenia. The mean age was higher in men and wom-
en with sarcopenia than in those without sarcopenia. 
Sarcopenic men tended to have a lower income, lower 

4,937 KNHANES (2008–2011)
Adults older thatn 60 years of age

who underwent DXA

No saropenia
1,925 (88.9%)

Sarcopenia
235 (11.1%)

No saropenia
2,688 (96.8%)

Sarcopenia
89 (3.2%)

[Sarcopenia]
Appendicular skeletal muscle index of 2 standard deviations or 
more below the mean for youg, healthy reference populations

(6.03 kg/m2 in men and 4.14 kg/m2 in women)

2,160 Men 2,777 Women

Figure 1. Flow diagram for the study population. KN-
HANES, Korean National Health and Nutrition Examina-
tion Survey; DXA, dual-energy X-ray absorptiometry.
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physical activity, lower BMI, and smaller waist circum-
ference than men without sarcopenia. On the other 
hand, sarcopenic women tended to have a higher BMI 
and greater waist circumference than women without 
sarcopenia. In other words, sarcopenic obesity was more 
common in elderly women than in men. The prevalence 
of sarcopenia was lower among obese men and wom-
en based on total body fat percentages compared with 
nonobese men and women. There were no differences 
in smoking status, heavy drinking rates, comorbidities 
except pulmonary disease between sarcopenic and non-
sarcopenic subjects.

Associations between sarcopenia and health-related 
quality of life
Table 2 showed the HRQOL using EQ-5D according 
to the presence of sarcopenia. In this descriptive sys-
tem, sarcopenic men showed higher impairments in 
mobility, self-care, and usual activities, and more pain/
discomfort compared with nonsarcopenic men. Sarco-
penic women also showed higher impairments in mo-
bility, self-care, and usual activities, and more anxiety/
depression compared with nonsarcopenic women. The 
mean EQ-VAS and EQ-5D index scores were significant-
ly lower for sarcopenic men and women compared with 
nonsarcopenic subjects. 

Table 3 showed the results of a multivariate regres-
sion model used to evaluate the impact of sarcopenia on 
HRQOL. We determined three categories as factors that 
could affect the HRQOL: (1) age and obesity; (2) lifestyle; 
and (3) comorbidities. We analyzed the association be-
tween sarcopenia and HRQOL after adjusting for each 
factor. After adjusting for age, BMI, and total body fat 
mass, there was a significant association between sar-
copenia and worse EQ-VAS and EQ-5D index scores 
in these elderly men and women. Within the EQ-5D 
descriptive system, impairments in self-care for men 
and in self-care and usual activities, and more anxiety/
depression for women were associated with sarcopenia. 
Sarcopenia showed an association with worse EQ-VAS, 
impairments in self-care for men and in self-care and 
usual activities, and more anxiety/depression for wom-
en, even after adjusting for all three categories. The ad-
justed odds ratios for self-care were 1.99 and 4.49 for sar-
copenic men and women, respectively.

DISCUSSION

Our study showed that 11.1% for men and 3.2% for wom-
en over 60 years of age were sarcopenic, and sarcopenia 
had a significant association with the HRQOL in Korean 
elderly people.

The prevalence of sarcopenia has been reported at 
about 5% to 10% in those over 60 years of age, but it var-
ies according to age, ethnicity, definition of sarcopenia, 
and disease status. Globally, the prevalence of sarcope-
nia has been reported to be higher in men. Kim et al. [12] 
reported that the prevalence of sarcopenia in the elderly 
Korean population in 2012 was 12.4% for men and 0.1% 
for women.

The pathogenesis of sarcopenia is considered multi-
factorial: decreased physical activity; age-related mito-
chondrial dysfunction; loss of motor neuron end plates; 
weight loss; loss of anabolic hormones; and increases 
in proinflammatory cytokines have been implicated [6]. 
Sarcopenia caused by these various degenerative facts 
leads to a negative impact on general health in elderly 
populations. Sarcopenia is known to be associated with 
poor physical performance and functional decline. It can 
then lead to disability and increased risks for many co-
morbidities and hospitalization [13]. In our study, those 
with sarcopenia had significantly lower scores on the 
EQ-VAS and the EQ-5D index score. After adjusting for 
other factors known to be related to HRQOL, sarcope-
nic men had higher rates of some or extreme problems 
in self-care, and sarcopenic women had higher rates of 
some or extreme problems in self-care, usual activities, 
and anxiety/depression.

Two other studies on sarcopenia in the Korean popu-
lation were reported previously. Koo et al. [14] investigat-
ed the impact of sarcopenia and obesity on pulmonary 
function and HRQOL in male patients with chronic 
obstructive pulmonary disease. Both sarcopenia and 
obesity were independent risk factors for worsening 
lung function. The results showed that sarcopenia was 
associated with poorer QOL and obesity was related to 
better QOL. Another study showed the association of 
sarcopenic obesity with several indices of psychologi-
cal health and QOL [15]. They reported that sarcopenic 
obesity was associated with adverse psychological health 
and lower QOL compared to normal population. Un-
like the previous two studies, our study focused on the 
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effect of sarcopenia on HRQOL in the Korean elderly 
population, regardless of comorbidities. We also ana-
lyzed men and women separately, because the effect of 
sarcopenia may be different in men and women. As a re-
sult, we confirmed that there is a significant association 
between sarcopenia and HRQOL in the elderly, and the 
impact of sarcopenia on HRQOL seemed to be greater 
in women than in men. One of the causes for higher 
impact on women’s HRQOL may be a higher incidence 
of sarcopenic obesity in women.

In addition to sarcopenia, obesity is one of the im-
portant changes in body composition that accompa-
nies aging processes. Normal aging is associated with a 
progressive increase in visceral abdominal fat mass [16]. 
Obesity has been shown to be linked to a higher risk 
for disability and comorbidity and a decreased quality 
of life in the elderly [17]. Obesity and sarcopenia might 
interact to potentiate their detrimental effects on phys-
ical disability, morbidity, and mortality [18,19]. In our 
study, women with sarcopenia had an increased waist 
circumference and a higher BMI than women without 
sarcopenia. In other words, unlike elderly men, elderly 
women showed a tendency for sarcopenic obesity. This 
difference between men and women might affect gen-
der differences in the association between sarcopenia 
and HRQOL, so more research is needed to clarify the 
significance of sarcopenic obesity and the mechanisms 
that might generate gender differences.

This study has some limitations. First, the definition 
of sarcopenia is based only on the muscle mass. Since 
Baumgartner et al. [5] originally defined sarcopenia as 
an excessive loss of muscle mass associated with aging 
processes, international groups have provided revised 
definitions of sarcopenia including an evaluation of 
both muscle function and mass [3,20]. Our study was 
conducted using data from a nationwide survey that did 
not include an evaluation of muscle function. Second, it 
was not possible to analyze the effect of sarcopenia on 
HRQOL in the population with specific comorbidities 
such as cancer, chronic obstructive pulmonary disease, 
diabetes, and hypertension. This is the cross-section-
al study that measures the proportion of a population 
with a particular exposure or disease at a single point in 
time. Therefore, the disease status of each participant is 
all different, and this makes it difficult to evaluate the 
effect of sarcopenia in homogeneous group of patients 

with specific diseases. Although these are limitations 
to the study, the results could be significant in terms 
of evaluating the associations between sarcopenia and 
HRQOL, targeted toward a representative elderly Kore-
an population.

In conclusion, sarcopenia has become a major adverse 
health condition of elderly subjects and contributes to 
deteriorations in their physical and functional health. 
We found that there was a significant association be-
tween sarcopenia and impairments in HRQOL in the 
elderly Korean population. Therefore, efforts to treat 
and prevent sarcopenia might improve the quality of life 
for elderly people, and approaches considering gender 
differences in sarcopenia and obesity might be needed.
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