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Abstract
Background  The high prevalence of underweight individuals is an important issue that has become increasingly 
common. Therefore, this study investigated the association between body mass index (BMI) and health-related quality 
of life (HRQoL) among Korean older adults using a nationwide population-based survey.

Methods  Data from the 2021 Community Health Survey were used for this study. The study population was a total 
of 70,700 respondents. HRQoL was assessed using the EuroQoL health-related quality of life scale. Multiple logistic 
regression was applied to analyze the ORs for moderate or severe problems in the five EQ-5D dimensions. In addition, 
we performed multiple linear regression to identify the association between the total EQ-5D score and BMI after 
adjusting for age, marital status, income, education, health behaviors, and the presence of diabetes or hypertension.

Results  Of the participants, 4.3% were underweight (3.3% of men and 5.1% of women). Being underweight is 
associated with poor HRQoL in both men and women. The relationship between obesity and HRQoL varied by sex. 
Men with pre-obesity and obesity were less likely to have “moderate or severe” problems in all EQ-5D dimensions, 
excluding mobility. However, women with obesity were more likely to have “moderate or severe” problems across 
EQ-5D dimensions, excluding anxiety/depression.

Conclusions  Being underweight is associated with poor HRQoL among Korean older adults. Policy attention must 
be directed toward maintaining proper weight and promoting nutritional health at older ages, given that the number 
of older adults is expected to continue to increase.
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Background
The number of people aged 60 years or older worldwide 
is expected to increase from 1 in 8 by 2017 to 1 in 5 by 
2050, with developing nations expected to face the high-
est rate of population aging [1]. In 2017, South Korea 
officially became an aged society, with more than 14% of 
its citizens aged 65 years or older [2]; this proportion is 
expected to reach 39.8% of the total population by 2049 
[3].

Health-related quality of life (HRQoL) assesses health 
conditions’ impact on individuals’ daily lives. It is use-
ful for describing the life experiences of older adults as 
they relate to their health [4–6]. Several determinants of 
HRQoL in older adults have been identified, including 
sex, age, marital status, income, education level, social 
support, history of falls, and chronic diseases [7–10]. 
Additionally, overweight and obesity are significantly 
associated with increasing burdens in obesity-related 
comorbidities, HRQoL, mobility, productivity, and dis-
ability [11].

Obesity in older adults is associated with poor physi-
cal and mental health outcomes, including a subopti-
mal health-related quality of life [12]. Older adults with 
obesity reported poorer physical HRQoL but better 
mental HRQoL [13]. Recently, there has been increas-
ing evidence that patients, especially older adults, with 
elevated body mass index (BMI) may demonstrate lower 
all-cause and cardiovascular mortality than patients of 
normal weight [14, 15]. Meanwhile, older adults who are 
underweight have poor HRQoL regardless of compli-
ance physical activity guideline status [16]. Being under-
weight is linked to poor quality of life among Japanese 
[17], and Canadian [18] older adults. A cohort study on 
older adults in South Korea reported that a lower BMI is 
associated with increased mortality risk, whereas a high 
BMI was not associated with increased mortality [19]. 
Indeed, deviations from the normal weight range are 
associated with lower HRQoL [20–23]. Underweight and 
obesity individuals reported impaired HRQoL particu-
larly regarding worse physical functioning and physical 
well-being [15]. These findings highlight the importance 
of maintaining a healthy weight and avoiding nutritional 
risks at advanced ages.

Increased life expectancy will lead to growing num-
bers of frail and disabled older persons with a decreased 
HRQoL [24]. Although the impact of obesity on HRQoL 
is stronger in young people without co-morbidities, it 
progressively attenuates with advancing age when co-
morbid conditions are present [25]. The association 
between BMI and disease may differ by geographical 
region, even among Asians [26]. Most previous studies 
have been from Western countries with a high prevalence 
of overweight and obesity.

The high prevalence of underweight individuals is 
important and has become more prevalent in recent 
years as the Korean population ages rapidly. Therefore, 
this study investigates the association between BMI and 
HRQoL among Korean older adults based on national 
population-based data, considering a sex-based differ-
ences in the BMI-HRQoL association [4].

Methods
Data source and study population
Data were analyzed using the 2021 Community Health 
Survey (CHS) of the Regional Public Health Act in South 
Korea [27]. The CHS is a nationwide population-based 
survey conducted annually since 2008 by the Korea Dis-
ease Control and Prevention Agency (KDCA) target-
ing adults aged ≥ 19 years. In the CHS, stratified cluster 
sampling and the systematic sampling method were used 
to select sample areas and households, respectively [28]. 
Trained surveyors visited each household and conducted 
face-to-face computer-assisted personal interviews. The 
surveyors attempted to prevent the spread of Corona-
virus disease (COVID-19) during the interviews, which 
were conducted from August 16 to October 31, 2021 
[29]. Of the 74,492 participants aged 65 or older, individ-
uals with missing data (3,792(5.1%)) were excluded. The 
final study population comprised 70,700 participants.

Dependent variable
HRQoL was assessed using the EuroQoL health-related 
quality of life scale (EQ-5D-3  L), the most widely used 
generic index measures of HRQoL [30]. Five health 
dimensions were assessed using the EQ-5D question-
naire: mobility, self-care, usual activities, pain/discom-
fort, and anxiety/depression. For each dimension, three 
levels were applied to describe severity: have no prob-
lems, have moderate problems, and have severe prob-
lems. These levels could describe 243 different health 
states [30]. The EQ-5D index score, converted from 
EQ-5D-3  L, was calculated based on the South Korea 
values set by the Korea Disease Control and Prevention 
Agency [31]. The maximum score for this value is 1, and 
a score close to 1 indicates better health. The Korean ver-
sion of the EQ-5D has been proven valid and reliable [32].

Independent variable
BMI was used as an independent variable of interest, 
which was calculated as self-reported current weight (kg) 
/ [height (m)]2 based on the Obesity Guideline by the 
World Health Organization for the Asia Pacific Region 
and the Korean Society for the Study of Obesity (KSSO). 
Participants were divided into four groups according to 
their BMI values: Underweight (< 18.5  kg/m2), Normal 
(18.5–22.9  kg/m2), Pre-obesity (23.0–24.9  kg/m2), and 
Obesity (≥ 25.0 kg/m2) [33, 34].
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Covariates
Age was categorized into four groups; 65–69 years, 
70–74 years, 75–79 years, ≥ 80 years. Annual household 
income was categorized based on USD into three groups: 
< $4,700, $4,700–$15,664, and > $15,664. An annual 
household income of $4,700 was the standard for liveli-
hood benefits for one-person households in 2021 under 
the National Basic Living Security Act 8 in South Korea. 
Under this Act, an annual household income of $15,664 
is the standard median income for one-person house-
holds [35]. Education was categorized into three groups: 
uneducated(including illiterate) or elementary school 
graduate, junior high school graduate or high school 
graduate, and college graduate or university graduate or 
higher.

Marital status was categorized into two groups: cur-
rently married and never married/divorced/widowed. 
The administrative district units in South Korea are 
divided into eup, myeon, and dong [36]. Residence area 
was classified as “eup/myeon” (rural area) and “dong” 
(urban area).

Smoking status was categorized into three groups: cur-
rent (cigarette or e-cigarette), past, and never smoker. 
Participants were categorized into high-risk, moderate, 
and non-drinking groups. High-risk drinking was defined 
as drinking more than seven glasses of alcoholic drink 
for men and more than five glasses for women twice per 
week or more [37]. Moderate drinking was defined as 
drinking less than six glasses of alcoholic drink for men 
and less than four glasses for women twice per week or 
more, or regardless of the amount of alcohol consumed, 
drinking less than four times a month or less. The non-
drinking group was classified as those that had not con-
sumed any alcohol in the previous year. The frequency of 
breakfast consumption was categorized into two groups: 
5–7/week and 0–4/week [38]. Walking was calculated as 
the activity during the last week, divided into “yes” (regu-
lar walking for at least 30 min 5 times/week in the past 
week) and “no” [39]. Diabetes or hypertension were clas-
sified based on whether there has been a diagnosis made 
by a physician: “yes” if they had either, or “no” if they did 
not have both.

Statistical analyses
Sampling weights based on the sample design of the 
South Korean CHS were applied to the statistical analy-
ses to present unbiased estimated representative data 
for the entire South Korean population. Chi-square tests 
and ANOVA were used to compare the EQ-5D index 
among the BMI groups. Multiple logistic regression was 
employed to analyze the ORs for moderate or severe 
problems across the five EQ-5D dimensions. In addition, 
a multiple linear regression analysis was performed to 
identify the association between EQ-5D scores and BMI 

after adjusting for age, marital status, income, education, 
health behaviors and, diabetes or hypertension.

Because there is a sex differences in the BMI-HRQoL 
association, all analyses above were performed separately 
by sex. All analyses were performed using SAS version 
9.4 (SAS Institute Inc., Cary, NC, USA), and the statisti-
cal significance level was set at P < 0.05.

Ethical considerations
The study design and survey contents were approved by 
Statistics South Korea (No. 117075). This study was not 
subject to deliberation by the research ethics committee 
as it was conducted directly or commissioned by the state 
or local government to review and evaluate public wel-
fare or service programs (Enforcement Rule of Bioethics 
and Safety Act, Article 2).

Results
Table  1 presents the participants’ sociodemographic 
characteristics, health behaviors, BMI, and diabetes 
and hypertension status. Of the 70,700 participants, 
39,946(56.5%) were women, and 33.2% were aged 65–69 
years. Among the participants, 39.9% were normal 
weight, while 4.3% and 27.7% were underweight and 
obesity, respectively. The proportion of underweight was 
3.3% for men and 5.1% for women. Of the participants, 
9.2% were current smoker, and 64.5% were never smoker.

Table  2 describes the distribution of experiences with 
‘moderate or severe’ problems across all five EQ-5D 
dimensions and EQ-5D utility scores by BMI. Among 
men who were obesity and underweight, 0.6% and 3.4% 
reported severe problems in the mobility dimension, 
respectively. Among men and women who were under-
weight, 7.9% and 11.7% reported severe problems in the 
pain/discomfort dimension, respectively. Both women 
and men with underweight had severe problems in all 
five dimensions compared to other BMI categories. The 
EQ-5D index score was 0.83 for men with underweight 
and 0.79 for women with underweight.

Table  3; Fig.  1 summarizes the findings of the logistic 
regression analyses of the reported problems in each of 
the five EQ-5D dimensions. In the adjusted model, com-
pared with normal weight, men with underweight were 
more likely to have problems in mobility (OR 1.69, 95% 
CI 1.40–2.04), self-care (OR 1.65, 95% CI 1.31–2.07), 
usual activities (OR 1.75, 95% CI 1.45–2.12), pain/dis-
comfort (OR 1.40, 95% CI 1.18–1.65), anxiety/depression 
(OR 1.66, 95% CI 1.35–2.03). For women, being under-
weight had increased odds of reporting moderate or 
severe problems in mobility (OR 1.27, 95% CI 1.11–1.44), 
self-care (OR 1.56, 95% CI 1.34–1.80), usual activities 
(OR 1.44, 95% CI 1.27–1.64), pain/discomfort (OR 1.23, 
95% CI 1.07–1.41), anxiety/depression (OR 1.51, 95% CI 
1.33–1.72). Men with underweight had the highest odds 
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of reporting moderate or severe problems in all EQ-5D 
dimensions. Men and women who were pre-obesity had 
lower odds of reporting moderate or severe problems in 
all EQ-5D dimensions, excluding the mobility, anxiety/
depression, pain/discomfort dimensions for women.

Table 4 summarizes the total EQ-5D scores according 
to BMI, considering the sociodemographic character-
istics, health behaviors, and diabetes and hypertension 

status of the participants. Age, marital status, income, 
education, residence area, breakfast, regular walking, 
and diabetes or hypertension status were significantly 
associated with EQ-5D scores in both men and women. 
Non-drinking was associated with lower EQ-5D scores 
than high-risk drinking. Compared to normal BMI, being 
underweight was significantly associated with decreased 
EQ-5D total scores for both men and women.

Table 1  General characteristics of the participants(N = 70,700)
Variables Men

(n = 30,754)
Women
(n = 39,946)

Total
(n = 70,700)

% % %
Age (years)
  65–69 34.3 32.3 33.2
  70–74 26.7 25.7 26.1
  75–79 20.0 19.6 19.8
  ≥ 80 19.0 22.3 20.8
Marital status
  Currently married 83.5 49.8 65.2
  Never married, Separated,
  Divorced, Widowed

16.5 50.2 34.8

Annual household income (USD)
  > 15,664 56.3 47.0 51.3
  4,700–15,664 35.9 39.2 37.7
  < 4,700 7.8 13.7 11.0
Education
  ≥ College graduate 19.6 6.5 12.5
  High school,
  Junior high school graduate

51.4 34.6 42.3

  ≤ Elementary school graduate 29.0 58.9 45.3
Residence area
  Rural 26.6 26.2 26.4
  Urban (dong) 73.4 73.8 73.6
Smoking status
  Current smoker 18.3 1.6 9.2
  Past smoker 55.7 1.6 26.3
  Never smoker 26.0 96.7 64.5
Drinking status
  High-risk drinking 10.5 0.5 4.9
  Moderate drinking 66.3 27.3 44.3
  Non-drinking 23.3 72.2 50.9
Breakfast
  0–4/week 7.6 9.4 8.6
  5–7/week 92.4 90.6 91.4
Regular walking
  ≥ 5 day/week (30 min/day) 50.9 43.5 46.9
  < 5 day/week (30 min/day) 49.1 56.5 53.1
Body mass index
  < 18.5 (Underweight) 3.3 5.1 4.3
  18.5–22.9 (Normal) 39.1 40.7 39.9
  23.0–24.9 (Pre-obesity) 31.0 25.6 28.1
  ≥ 25.0 (Obesity) 26.6 28.7 27.7
Diabetes or Hypertension
  Yes (≥ 1) 59.3 62.1 60.8
  No 40.7 37.9 39.2
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Discussion
This study investigated the relationship between BMI and 
HRQoL in a nationally representative sample of Korean 
older adults. Underweight prevalence was 4.3% in Korean 
older adults aged 65 and older. The underweight preva-
lence rate was higher in women than in men (men: 3.3%, 
women: 5.1%). Among the participants, 27.7% were obe-
sity (men: 26.6%, women: 28.7%). In Japan, the obesity 
prevalence among older adults was 28.7% and 20.2% in 
men and women, respectively, and the underweight prev-
alence was 5.2% and 7.7%, respectively [40]. Our study 
showed a lower underweight prevalence than a Japanese 
study. Compared to Japanese women, obesity was more 
prevalent among Korean women.

Compared with normal weight, both women and men 
with underweight had increased odds of reporting mod-
erate or severe problems in all five EQ-5D dimensions. 
Moreover, being underweight was significantly associ-
ated with decreased EQ-5D total scores for both men and 
women compared to normal BMI. This is consistent with 
previous studies demonstrating that being underweight is 

associated with poor HRQoL [41, 42]. Men with under-
weight were most likely to have problems in the usual 
activities dimension and women with underweight were 
most likely to have problems in self-care dimension com-
pared to normal weight.

The relationship between BMI and HRQoL in our 
study varied by sex, particularly for the population with 
obesity. When total EQ-5D index scores were consid-
ered after adjusting for sociodemographic characteris-
tics and health behaviors, men who were pre-obesity and 
obesity exhibited higher EQ-5D index scores than those 
of normal weight. Additionally, men with pre-obesity 
and obesity were less likely to have “moderate or severe” 
problems in all EQ-5D dimensions, excluding mobil-
ity. Recent studies have reported an obesity paradox to 
HRQoL outcomes, suggesting that overweight and obe-
sity may paradoxically correlate with higher HRQoL, 
called “obesity-HRQoL paradox” [4]. However, women 
with obesity were more likely to have “moderate or 
severe” problems across EQ-5D dimensions, excluding 
anxiety/depression.

Table 2  Health-related quality(EQ-5D) of life according to BMI categorizations 
Variables Men Women

Normal
(n = 12,147)

Underweight
(n = 1,208)

Pre-obesity
(n = 9,249)

Obesity
(n = 8,150)

Normal
(n = 17,048)

Underweight
(n = 2,360)

Pre-obesity
(n = 9,725)

Obesity
(n = 10,813)

% % % % % % % %
Mobility
  No problems 76.5 56.5 81.4 77.7 63.8 50.0 64.4 55.3
  Moderate problems 22.2 40.1 18.1 21.7 34.7 45.9 34.7 43.5
  Severe problems 1.2 3.4 0.5 0.6 1.5 4.1 0.9 1.2
p-value < 0.0001 < 0.0001
Self-care
  No problems 90.7 79.7 93.9 92.7 86.6 75.0 88.7 86.4
  Moderate problems 7.9 16.2 5.5 6.2 11.6 20.2 10.2 12.3
  Severe problems 1.4 4.1 0.6 1.0 1.8 4.8 1.1 1.3
p-value < 0.0001 < 0.0001
Usual activities
  No problems 82.2 64.3 87.0 85.2 73.0 58.2 74.9 70.4
  Moderate problems 15.9 30.3 12.0 13.6 24.8 36.0 23.9 27.5
  Severe problems 1.9 5.4 1.0 1.2 2.2 5.7 1.2 2.1
p-value < 0.0001 < 0.0001
Pain/Discomfort
  No problems 61.3 47.0 66.7 62.1 41.0 31.5 40.8 35.9
  Moderate problems 34.9 45.1 30.6 34.6 51.8 56.9 52.5 56.1
  Severe problems 3.8 7.9 2.6 3.3 7.2 11.7 6.7 8.0
p-value < 0.0001 < 0.0001
Anxiety/Depression
  No problems 84.7 73.2 87.5 87.0 74.9 64.5 75.7 75.0
  Moderate problems 14.1 23.4 11.8 12.3 23.6 32.2 22.8 23.4
  Severe problems 1.3 3.3 0.7 0.7 1.5 3.3 1.4 1.6
p-value < 0.0001 < 0.0001
EQ-5D index* 0.90 0.83 0.93 0.91 0.85 0.79 0.86 0.84
p-value < 0.0001 < 0.0001
* ANOVA analysis
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A possible explanation for these sex-based differences 
in obesity was that women might be more susceptible to 
distress associated with body weight or body image than 
men [43], and obesity among men was associated with 
greater vitality and better HRQoL mental health [44]. 
It could also be explained by cultural perceptions about 
personal body weight and more discrimination against 
women with excess body weight in their work-related life 
and social roles [45].

Consistent with previous findings, this study showed 
that age and marital status were associated with EQ-5D 

scores. Physical inactivity negatively impacted HRQoL 
[46]. Those with lower annual household income and 
education levels had lower EQ-5D index score [10, 47, 
48]. The higher the frequency of breakfast, the higher the 
HRQoL. This is consistent with previous findings that the 
higher the nutrition risk, the lower the HRQoL [49].

The adverse effects of smoking on health are well 
documented; however, its impact on HRQoL is not well 
known. Current smokers generally have lower HRQoL 
than never smokers. In addition, current smokers who 
had attempted to quit have lower HRQoL than those 

Table 3  Adjusted odds of experiencing ‘moderate or severe’ problems across EQ-5D dimensions
Variables Mobility Self-care Usual activities Pain/Discomfort Anxiety/Depression

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI
Unadjusted
  Men
  Normal 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
  Underweight 2.52 2.13–2.98 2.49 2.02–3.07 2.57 2.17–3.04 1.79 1.52–2.10 2.02 1.67–2.45
  Pre-obesity 0.75 0.69–0.81 0.64 0.56–0.72 0.69 0.63–0.76 0.79 0.74–0.85 0.79 0.72–0.87
  Obesity 0.94 0.86–1.02 0.77 0.67–0.87 0.80 0.73–0.88 0.97 0.90–1.04 0.82 0.74–0.92
  Women
  Normal 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
  Underweight 1.76 1.56–1.98 2.15 1.87–2.47 1.94 1.72–2.19 1.52 1.33–1.72 1.65 1.46–1.87
  Pre-obesity 0.97 0.91–1.04 0.82 0.74–0.91 0.91 0.84–0.97 1.01 0.94–1.08 0.96 0.89–1.04
  Obesity 1.42 1.34–1.51 1.01 0.93–1.10 1.13 1.06–1.21 1.24 1.16–1.32 1.00 0.93–1.07
Adjusted*

  Men
  Normal 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
  Underweight 1.69 1.40–2.04 1.65 1.31–2.07 1.75 1.45–2.12 1.40 1.18–1.65 1.66 1.35–2.03
  Pre-obesity 0.84 0.76–0.92 0.72 0.63–0.82 0.76 0.69–0.84 0.83 0.77–0.89 0.84 0.76–0.93
  Obesity 1.16 1.05–1.27 0.90 0.79–1.04 0.94 0.84–1.04 1.03 0.95–1.11 0.88 0.79–0.98
  Women
  Normal 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference 1.00 Reference
  Underweight 1.27 1.11–1.44 1.56 1.34–1.80 1.44 1.27–1.64 1.23 1.07–1.41 1.51 1.33–1.72
  Pre-obesity 1.17 1.08–1.26 0.99 0.89–1.10 1.07 0.99–1.16 1.08 1.00-1.16 0.97 0.89–1.05
  Obesity 1.70 1.58–1.83 1.20 1.09–1.32 1.29 1.20–1.40 1.25 1.17–1.34 0.95 0.88–1.02
* Multiple logistic regression model adjusted for: age, marital status, annual household income, education, residence area, smoking status, drinking status, breakfast, 
regular walking and Diabetes or Hypertension

Fig. 1  Adjusted odds of experiencing ‘moderate or severe’ problems across EQ-5D dimensions(mobility, self-care, usual activities, pain/discomfort, anxi-
ety/depression) by BMI groups for 30,754 men (A) and 39,946 women (B), ≥ 65 years of age. Adjusted for age, marital status, annual household income, 
education, residence area, smoking status, drinking status, breakfast, regular walking and Diabetes or Hypertension
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who have not attempted to quit [50]. Recent quitters 
have shown improvements in mental health compared to 
continuing or new smokers [51]. This study showed that 
among older men, never smoker reported higher EQ-5D 

scores than current smokers, and past smoker reported 
lower EQ-5D score than current smokers. A previous 
study in China reported a difference in this relationship 
among young, middle-aged, and older adults. Compared 

Table 4  Multiple linear regression exploring the relationship between BMI and EQ-5D index scores
Variables Men

(n = 30,754)
Women
(n = 39,946)

Parameter estimate p-value Parameter estimate p-value
Age (years)
  65–69 1 1
  70–74 -0.010 < 0.0001 -0.021 < 0.0001
  75–79 -0.027 < 0.0001 -0.056 < 0.0001
  ≥ 80 -0.075 < 0.0001 -0.106 < 0.0001
Marital status
  Currently married 1 1
  Never married,
  Separated,
  Divorced,
  Widowed

-0.012 < 0.0001 -0.007 0.0001

Annual household income (USD)
  > 15,664 1 1
  4,700 to < 15,664 -0.020 < 0.0001 -0.011 < 0.0001
  < 4,700 -0.040 < 0.0001 -0.035 < 0.0001
Education
≥ College graduate 1 1
  High school,
  Junior high
  school graduate

-0.012 < 0.0001 -0.018 < 0.0001

  ≤ Elementary
  school graduate

-0.034 < 0.0001 -0.053 < 0.0001

Residence area
  Rural 1 1
  Urban (dong) -0.007 < 0.0001 -0.011 < 0.0001
Smoking status
  Current smoker 1 1
  Past smoker -0.005 0.0115 0.005 0.5455
  Never smoker 0.005 0.0412 0.033 < 0.0001
Drinking status
  High-risk drinking 1 1
  Moderate drinking -0.002 0.4748 -0.028 0.0380
  Non-drinking -0.038 < 0.0001 -0.054 < 0.0001
Breakfast
  0–4/week 1 1
  5–7/week 0.026 < 0.0001 0.035 < 0.0001
Regular walking
  ≥ 5 day/week (30 min/day) 1 1
  < 5 day/week (30 min/day) -0.044 < 0.0001 -0.056 < 0.0001
Body mass index
  18.5–22.9 (Normal) 1 1
  < 18.5 (Underweight) -0.044 < 0.0001 -0.031 < 0.0001
  23.0–24.9 (Pre-obesity) 0.013 < 0.0001 0.001 0.6025
  ≥ 25.0 (Obesity) 0.006 0.0022 -0.017 < 0.0001
Diabetes or Hypertension
  Yes (≥ 1) 1 1
  No 0.020 < 0.0001 0.020 < 0.0001
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to never smokers, former smokers reported significantly 
lower EQ-5D-3  L utility values in middle-aged adults, 
while current smokers reported significantly higher 
EQ-5D-3 L utility values in older adults [52].

Men and women who were non-drinking have poor 
HRQoL. Moderate alcohol consumption in older adults 
was associated with better HRQoL than non-drinkers 
[53]. Both self-reported moderate and heavy drinkers 
reported better physical HRQoL [54]. However, differ-
ences in patterns of alcohol consumption across popula-
tions may account for the heterogeneity of these findings. 
Specifically, in addition to average alcohol consumption, 
the context of drinking, as well as the type of alcoholic 
beverage, may affect health outcomes. Frequent/mod-
erate drinkers are more likely to have better self-rated 
health than non-drinkers [55].

Many developed countries are battling pre-obesity or 
obesity, and the high obesity prevalence in South Korea 
has also been a major public health problem. However, 
our study found that men with pre-obesity were less 
likely to have problems in all five EQ-5D dimensions, 
whereas men and women with underweight were more 
likely to have problems. A previous study has suggested 
that underweight older adults are expected to live the 
shortest lives and spend the fewest years in an active 
state [17]. In addition, pre-obesity is not associated with 
an increased mortality risk, while underweight has an 
increased mortality risk [56].

Disease prevalence is an important for the older 
adults, but health-related life satisfaction is also impor-
tant. Older adults with underweight were more likely to 
have problems in all dimensions related to quality of life, 
as well as anxiety/depression. Unlike adolescents and 
adults, older adults should be more considered about 
being underweight. This is because underweight is nega-
tive for quality of life as well as physical health, such as 
sarcopenia [57].

In addition, the relationship between BMI and qual-
ity of life in older women in South Korea represents a 
U-shape. However, the lower the BMI, the more negative 
the quality of life in older men. In South Korea, where the 
population is rapidly aging, this should be considered in 
the public health. Policymakers should not only consider 
obesity but all groups other than normal weight. Under-
weight develops slowly, within both individuals and pop-
ulations; it will also take time to establish new habits and 
build new structures to support a healthy diet. It should 
be considered to derive a healthy method to solve under-
weight in future studies so that appropriate interventions 
can be developed in the long term.

The association between BMI and HRQoL varied by 
sex in our study, particularly in the obese population. 
Paradoxically, overweight and obesity may correlate with 
higher HRQoL, especially in men. The findings of this 

study emphasize the importance of considering sex and 
BMI when assessing the relationship between BMI and 
HRQoL in older adults. This information can help in 
developing effective strategies for obesity counseling for 
older adults.

This study has some limitations. First, weight and 
height were self-reported, possibly leading to the under-
estimation of weight, overestimation of height, and 
underestimation of overall BMI [58]. Second, we did not 
consider all possible confounding factors, such as liv-
ing arrangement, pain, osteoarthritis, and long-standing 
health conditions [59]. Lastly, we used cross-sectional 
survey data, and causal relationships between BMI and 
HRQoL could not be identified. However, this study used 
only nationally representative data from South Korea.

Conclusion
Being underweight is associated with poor HRQoL 
among Korean older adults. The high prevalence and 
substantial loss of HRQoL associated with being under-
weight highlights the potential impact that interventions 
aimed at prevention or alleviation may have on the health 
of older adults. Policy attention must be directed toward 
maintaining proper weight and promoting nutritional 
health at an older age.
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