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ABBREVIATIONS
(HRQL) Health-Related Quality of Life; (EQ-5D) EuroQol Five-Di-
mensional; (BMI) Body Mass Index; (WCBs) Weight Control Be-
haviors

INTRODUCTION
Weight Control Behaviors (WCBs) are strategies used to lose 
weight or prevent future weight gain and can range from 
healthy to unhealthy [1]. Increasing evidence suggests that 
obesity is associated with a reduction in Health-Related Quality 
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Abstract
Background: Increasing evidence suggests that obesity is associated with a reduction in Health-Related Quality of 
Life (HRQL). HRQL is a widely used measure for assessing the degree of impairment in psychosocial and physical 
functions associated with disease states. This study aimed to examine the association between weight control 
behaviors and HRQL in Korean adults without diabetes.
Methods: This study used data from the 2017 Korea National Health and Nutrition Examination Survey. A total 
of 3,575 adults without diabetes were selected and divided into four groups according to their weight control 
behavior: Trying to lose weight, trying to maintain weight, trying to gain weight, and not trying to control weight. 
HRQL was evaluated using the EuroQol five-dimensional (EQ-5D) questionnaire. The EQ-5D consists of five multi-
ple-choice questions and one subjective health level. Health status was determined with respect to the following 
five dimensions: Mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The participants 
were asked to choose one of the following three responses: “No problem at all,” “There are some problems,” or 
“There are many problems.”
Results: A statistically significant difference in the EQ-5D index score was observed among the four groups before 
and after controlling for age, sex, and Body Mass Index (BMI). ANOVA and Tukey’s post-hoc test showed that the 
“trying to maintain weight” group had the highest EQ-5D index score. The “trying to lose weight” group had the 
second highest EQ-5D index score, followed by the “not trying to control weight” group, whereas the “trying to 
gain weight” group had the lowest EQ-5D index score (p-value compared with the “trying to maintain weight” 
group=0.053, 0.001, and 0.002, respectively).
Conclusion: Participants trying to maintain their weight had the best quality of life. Individuals who are interested 
in their health tend to have a high quality of life. Conversely, individuals who are not interested in their health, 
such as those who are not trying to control their weight, tend to have a low quality of life. Furthermore, under-
weight individuals are against health promotion.

Keywords: Weight control behaviors; Health-related quality of life; EuroQol five-dimensional (EQ-5D) question-
naire
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of Life (HRQL) [2-4]. HRQL is a multidimensional construct that 
examines the impact of diseases on areas of functioning and is 
a widely used measure for assessing the degree of impairment 
in psychosocial and physical functions associated with disease 
states [5-7]. Previous studies have shown that physical inactivi-
ty and obesity each have a negative impact on HRQL outcomes, 
with the greatest effect seen on the physical dimensions of 
HRQL [8-10]. WCBs mediate the relationship between weight 
status and disease-specific HRQL. The Diabetes Prevention Pro-
gram lifestyle intervention resulted in improved HRQL among 
participants in the areas of general health, physical function, 
body pain, and vitality [11]. However, the relationship between 
other WCBs (e.g., trying to maintain weight, not trying to con-
trol weight, or trying to gain weight) and HRQL is still unclear. 
This study examined the relationship between WCBs and HRQL 
in adults without diabetes. This study hypothesized that indi-
viduals who are interested in their health, such as those who 
are trying to maintain their weight or lose weight, would have 
a high quality of life, and individuals who are not interested 
in their health, including those who are trying to gain weight 
or not trying to control their weight, would have a relatively 
low quality of life. This means that low physical activity would 
be associated with poor control of physical condition and a 
reduced quality of life. Furthermore, underweight individuals 
would also have a reduced quality of life.

MATERIALS AND METHODS
Study Population
This study used data from the 2017 Korea National Health and 
Nutrition Examination Survey. Data were collected from Korean 
adults aged 19 years-80 years. Participants diagnosed with or 
receiving medication for diabetes or with hypoglycemia (blood 
glucose levels <70 mg/dL), those who had a disability, those 
with a history of smoking, female participants who were preg-
nant, and participants with missing data were excluded. The 
final data were obtained from 1,212 men and 2,325 women 
(Figure 1).

Figure 1: Flow chart on inclusion process of study population

Analysis of Variables
The study population was divided into four groups according 

to their WCBs: Trying to lose weight, trying to maintain weight, 
trying to gain weight, and not trying to control weight. HRQL 
was evaluated using the EuroQol Five-Dimensional (EQ-5D) 
questionnaire [5]. The EQ-5D consists of five multiple-choice 
questions and one subjective health level. Health status was 
determined with respect to the following five dimensions: Mo-
bility, self-care, usual activities, pain/discomfort, and anxiety/
depression. The participants were asked to choose one of the 
following three responses: “No problem at all,” “There are 
some problems,” or “There are many problems.” The responses 
to the five questions were evaluated using a score conversion 
system and expressed as a point between 1 (excellent health) 
and -1 (health like death).

Statistical Analysis
Continuous variables among the baseline characteristics were 
analysed using the t-test, and nominal variables were analysed 
using the chi-square test. ANCOVA was used to correct for con-
founding variables. ANOVA and Tukey’s post-hoc test were per-
formed to compare the four groups. IBM SPSS Statistics (ver-
sion 21.0; IBM Co., Armonk, NY, USA) was used for statistical 
analysis, and statistical significance was set at p<0.05.

RESULTS
Baseline Characteristics
A total of 3,575 participants comprised 1,212 (33.90%) men 
and 2,325 (65.03%) women (Figure 1). The baseline character-
istics of the study participants are shown in Table 1. The aver-
age age of male participants was 44.2 years, and that of female 
participants was 49.4 years. The body weights and smoking 
and alcohol consumption rates of men were higher than that 
of women.
Table 1: Baseline characteristics of the participants

 Men (n=1,212) Women 
(n=2,325) p-Value

Age (years) 44.19 ± 0.45 49.41 ± 0.33 <0.001

Waist circum-
ference (cm) 85.35 ± 0.27 77.45 ± 0.20 <0.001

BMI (kg/m2) 24.35 ± 3.49 23.24 ± 3.54 <0.001

Sedentary 
hours a day (h) 8.20 ± 0.11 7.97 ± 0.07 0.052

Smoking rate 
(%) 707 (58%) 110 (4%) <0.001

Binge drinking 
frequency 0 0 <0.001

0/month 368 (10.4%) 1670 (47.2%)

0

<1/month 203 (5.7%) 314 (8.9%)

1/month 226 (6.4%) 188 (5.3%)

1/week 277 (7.8%) 132(3.7%)

Always 138 (3.9%) 21 (0.6%)

Values are presented as mean ± standard error. The mean and stan-
dard error values are estimates that reflect complex sample weights.

The p-values represent differences between men and women ac-
cording to the t-test for continuous variables and the chi-square test 

for nominal variables.
(BMI) Body Mass Index
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EQ-5D Scores of the Participants
The stress awareness rate was 0.29 for men and 0.28 for wom-
en. The EQ-5D index score was 0.97 for men and 0.95 for wom-
en, and the difference was statistically significant (p<0.001). 
The scores for the EQ-5D health status dimensions were statis-
tically significantly different between men and women, except 
for the self-care dimension (Table 2).
Table 2: EQ-5D scores of the participants

 Men (n=1212) Women 
(n=2325) p-Value

Stress aware-
ness rate 0.29 ± 0.46 0.28 ± 0.45 0.475

EQ-5D index 0.97 ± 0.08 0.95 ± 0.10 <0.001

EuroQoL: Anxi-
ety/depression 1.06 ± 0.25 1.09 ± 0.30 0.001

EuroQoL: 
Mobility 1.08 ± 0.28 1.13 ± 0.35 <0.001

EuroQoL: Usu-
al activities 1.04 ± 0.20 1.06 ± 0.25 0.002

EuroQoL: Self-
care 1.02 ± 0.16 1.03 ± 0.17 0.52

EuroQoL: Pain/
discomfort 1.16 ± 0.39 1.28 ± 0.50 <0.001

Values are presented as mean ± standard deviation. The mean and 
standard deviation values are estimates that reflect complex sample 

weights.
The p-values represent differences between men and women ac-

cording to the t-test for continuous variables.
(EQ-5D) EuroQoL Five Dimensions.

Mean EQ-5D Score According to WCBs
The “trying to lose weight” group had the highest Body Mass 
Index (BMI), whereas the “trying to gain weight” group had 
the lowest BMI (p<0.001) (Table 3). A statistically significant 
difference in the EQ-5D index score was observed among the 
four groups before and after controlling for age, sex, and BMI 

(p<0.001). ANOVA and Tukey’s post-hoc test showed that the 
“trying to maintain weight” group had the highest EQ-5D index 
score. The “trying to lose weight” group had the second high-
est EQ-5D index score, followed by the “not trying to control 
weight” group, whereas the “trying to gain weight” group had 
the lowest EQ-5D index score (p-value compared with that of 
the “trying to maintain weight” group=0.053, 0.001, and 0.002, 
respectively) (Figure 2).

DISCUSSION
Physical activity contributes to multiple domains of quality of 
life. In a study using an open-ended questionnaire, Gill et al. 
found that physical activity contributed not only to the physical 
but also to the social and spiritual domains of quality of life 
[12]. Studies in the general population have consistently shown 
a positive association between self-reported physical activity 
and HRQL [13]. The present study demonstrated that individu-
als interested in their health, such as those trying to maintain 
or lose weight, tend to have a higher quality of life. Conversely, 
individuals not interested in their health, such as those not try-
ing to control their weight, tend to have a lower quality of life. 
Based on structural equation modelling, Maddigan et al. ob-
served a positive relationship between exercise adherence and 
HRQL [14]. In addition, another study in Korean adults showed 
that increased physical activity levels were associated with re-
duced prevalence or odds of poor self-rated health across all 
age and sex groups in both healthy and physically impaired or 
chronically ill individuals [15]. In the current study, individuals 
with a higher BMI attempted to lose weight. In contrast, those 
with a lower BMI attempted to gain weight. In a large US adult 
population study, an underweight status and increasing levels 
of overweight/obesity were negatively associated with self-rat-
ed health [16]. Underweight individuals have a considerably 
low HRQL owing to various factors, such as reduced energy lev-
els, increased risk of illness, reduced strength, decreased bone 
density, and weight-related emotional disturbance.

Table 3: EQ-5D scores according to weight control behaviors

 Group 1 (n=1507) Group 2 (n=689) Group 3 (n=184) Group 4 (n=1195) p-Value p-Value*

BMI (kg/m2) 24.91 ± 3.47 22.83 ± 3.01 20.18 ± 2.50 22.97 ± 3.46 <0.001 0

Stress awareness 
rate 0.30 ± 0.46 0.24 ± 0.43 0.30 ± 0.46 0.29 ± 0.45 0.037 0.035

EQ-5D index 0.96 ± 0.09 0.97 ± 0.08 0.94 ± 0.17 0.95 ± 0.10 <0.001 <0.001

EuroQoL: Anxiety/
depression 1.09 ± 0.29 1.05 ± 0.22 1.11 ± 0.33 1.08 ± 0.30 0.007 0.005

EuroQoL: Mobility 1.10 ± 0.31 1.07 ± 0.27 1.16 ± 0.40 1.13 ± 0.35 <0.001 <0.001

EuroQoL: Usual 
activities 1.05 ± 0.23 1.04 ± 0.20 1.08 ± 0.29 1.07 ± 0.26 0.039 0.011

EuroQoL: Self-
care 1.02 ± 0.16 1.01 ± 0.13 1.05 ± 0.24 1.04 ± 0.20 0.007 0.003

EuroQoL: Pain/
discomfort 1.24 ± 0.47 1.21 ± 0.44 1.29 ± 0.51 1.25 ± 0.47 0.147 0.002

Values are presented as mean ± standard deviation. The mean and standard deviation values are estimates that reflect complex sample weights.
The p-values represent differences among groups according to ANOVA for continuous variables. 

*After controlling for age, sex, and BMI. 
(Group 1) trying to lose weight; (Group 2) trying to maintain weight; (Group 3) trying to gain weight; (Group 4) not trying to control weight;

(BMI) Body Mass Index; (EQ-5D) EuroQoL Five Dimensions
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Figure 2: Mean EQ-5D Index Scores by weight control behaviors

High levels of chronic stress have been shown to cause short-
term endocrine changes, such as disrupted regulation of the 
hypothalamic-pituitary-adrenal axis and increased levels of 
glucocorticoids, which may lead to prolonged physiological 
consequences even after the disappearance of the stressor. 
A positive association between obesity and plasma cortisol 
levels has been well documented [17,18]. Excess food intake 
has been reported among individuals with high-stress levels, 
and a study has suggested that stress inhibits satiety [19]. The 
strength of this study is that it is the first to investigate HRQL 
according to WCBs in Korean adults. However, this study also 
had some limitations. First, cross-sectional data were used to 
investigate the relationship between weight status and HRQL. 
A longitudinal investigation is needed to make assumptions 
about the causality of the associations found. Second, the con-
founding variables corrected for using ANCOVA were selected 
basis on pre-existing knowledge about the social and biological 
determinants of weight. Therefore, not all potential confound-
ers were measured.

CONCLUSION
Individuals who are interested in their health tend to have high 
EQ-5D index scores and that healthy lifestyle changes improve 
their overall health and quality of life. In contrast, individuals 
who are not interested in their health, such as those not try-
ing to control their weight, tend to have a low quality of life. 
Furthermore, underweight individuals are against health pro-
motion.
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