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Abstract
Purpose  Quality of life may be influenced by the presence of eating disorders. This study investigated the association between 
night eating syndrome (NES) and health-related quality of life in the general population.
Methods  Data were from the 2019 Korea Community Health Survey. The presence of NES was determined using the Night 
Eating Questionnaire. Health-related quality of life was measured using the 3-level EuroQoL-5 Dimension Index. Multivari-
able linear regression analyses assessed the association between NES and health-related quality of life. Subgroup analyses 
were performed based on daily sleep duration.
Results  A total of 34,434 individuals aged 19 years or older were included in the study population. Participants with NES 
(β = − 4.85, p < 0.001) reported poorer health-related quality of life scores than those without NES. Decreases in health-
related quality of life scores among those with NES were greatest in those who slept over 8 h daily (β = − 12.03, p = 0.004), 
followed by those who slept less than 6 h (β = − 5.90, p = 0.006) and participants who slept between 6 and 8 h (β = − 3.40, 
p = 0.026) daily.
Conclusion  Individuals with NES were more likely to have a lower health-related quality of life than those without NES. 
These findings highlight the potential importance of considering NES in investigating the health-related quality of life.
Level of evidence  Level III, well-designed case–control analytic studies.

Keywords  Night eating syndrome · Feeding and eating disorders · Health-related quality of life · Quality of life · Sleep

Introduction

Night eating syndrome (NES) is a non-normative eating 
pattern characterized by nocturnal eating, in which affected 
individuals consume most of their food during the evening 
and night [1, 2]. A few features proposed in the core crite-
ria for NES include consuming at least 25 percent of daily 
calories after the evening meal, waking up at least twice per 

week to eat during the night, and individuals being aware of 
their food consumption [3]. Individuals with more severe 
NES symptoms report awakening and consuming nocturnal 
snacks [4]. NES has also been characterized in the Diagnos-
tic and Statistical Manual of Mental Disorders (DSM-5) [5]. 
The prevalence of NES has been shown to rate between 1 
and 1.5 percent in the general population [6].

Despite the fact that different types of eating disorders 
have been shown to significantly impact the quality of life 
(QoL) of individuals, in which people with symptoms of 
eating disorders exhibit noticeably lower QoL, relatively few 
studies investigated the relationship between NES and QoL 
[7]. Quality of life is a comprehensive concept referring to 
individuals’ satisfaction with their health and functioning 
across different aspects of life, including the physical, men-
tal, cognitive, and social domains [8]. Specifically, health-
related quality of life (HRQoL) encompasses areas of QoL 
that reflect an array of health status indices specific to physi-
cal, psychological, and social dimensions of health [9]. Con-
sidering that associations have been found between NES, 
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poor physical and psychosocial functioning, and maladaptive 
coping, it is probable to suggest an association between NES 
and HRQoL [10].

The objective of this study was to investigate the asso-
ciation between NES and HRQoL using data from a large, 
nationally representative sample of South Korean adults. 
Additional subgroup analysis was conducted based on daily 
sleep duration (hours of sleep per day) because sleep dura-
tion can be an essential factor in the development of various 
diseases, with short or excessive sleep being associated with 
individuals’ mental health [11, 12]. We hypothesized that 
individuals with NES would report poorer HRQoL scores 
than those without NES and that such tendencies will be 
magnified in participants with shortened or extended sleep 
hours.

Methods

Data source and study sample

Data from the 2019 Korea Community Health Survey 
(KCHS) were used for the analyses. The KCHS is a cross-
sectional study conducted by the Korea Centers for Dis-
ease Control and Prevention (KCDC) that includes a large, 
nationally representative sample of the Korean popula-
tion selected using a two-stage sampling method in which 
primary sampling units are first selected and followed by 
households through systematic sampling. In-person inter-
views were conducted in the 254 local districts of Korea, 
in which the target population of each area is about 900 
residents aged 19 years or older. Further details regarding 
the KCHS have been previously published [13].

All variables were collected on the KCHS survey admin-
istered to the entire study sample nationwide. However, 
information on NES, measured using the Night Eating 
Questionnaire (NEQ), was collected only for residents of 
the Gyeonggi province. The NEQ was initially adminis-
tered on a trial basis in the Gyeonggi province before it was 
implemented to investigate episodes of night eating nation-
wide. The Gyeonggi province was selected because it is the 
most populous region of Korea, physically surrounds the 
capital city Seoul, consists of both large, urban cities and 
rural regions, and is known for its demographically, socio-
economically, and geographically diverse population that 
largely resembles the characteristics of the entire Korean 
population. Thus, this study used information collected from 
this province in the KCHS.

As NES was the primary independent study variable, 
this study only included participants from the Gyeonggi 
province. Of the 41,972 participants initially identified, 
individuals with missing variables (or non-respondents) 
were excluded from the analyses. The final analytic sample 

consisted of 34,434 individuals aged 19 years or older. 
Details on the selection process of the study population can 
be found in Fig. 1.

Dependent variable

The dependent variable was HRQoL, measured using the 
Korean version of the 3-level EQ-5D Index (EQ-5D-3L), 
introduced by the EuroQol Group, and has commonly been 
used to measure the quality of life [14]. The validity (Pear-
son correlation = 0.716, p-value < 0.001) and reliability 
(intraclass correlation coefficient = 0.652) of the index used 
have been verified [15]. This index is composed of five fac-
tors, namely mobility (M), self-care (SC), usual activities 
(UA), pain/discomfort (PD), and anxiety/depression (AD). 
Individuals are inquired whether they have no problems 
(level = 1), some problems (level = 2), or extreme problems 
(level = 3) for all the five components listed above. The for-
mula to derive a composite score, published by the Korea 
Centers for Disease Control and Prevention is as follows 
[14]:

In this index, if an individual has some problems 
(level = 2) in mobility (M), a value of ‘1’ is inserted into 
‘M2’ in the formula above. If not, a value of ‘0’ is inserted 
instead. Similarly, if an individual has extreme problems 
(level = 3) in self-care (SC), a value of ‘1’ is inserted into 
‘SC3’ in the formula above. If not, a value of ‘0’ is inserted. 
Likewise, this same method is applied for each of the com-
ponents listed in the formula above to gain a composite 
score. Lastly, a score of “1” is inserted into N3 if an indi-
vidual has reported having extreme problems for any of the 
five components listed above. The maximum score of the 
EQ-5D index is ‘1,’ which indicates the best health state 
[16]. The values have been multiplied by 100 for easier inter-
pretation and visualization.

Variable of interest

The variable of interest in the study was NES, which was 
measured using the Korean version of the NEQ. The NEQ 
is a 14-item questionnaire that is used to measure the behav-
ioral and psychological symptoms of NES. Responses were 

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)
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rated on a 5-point Likert scale, and a cutoff score of 25 was 
used to indicate the presence of NES [17]. The validity 
and reliability of the Korean version of the NEQ have been 
previously confirmed [18], and NES has been successfully 
evaluated using this questionnaire in previous research [19].

Covariates

The study used several demographic, socioeconomic, and 
health-related variables as covariates, including sex (male 
or female), age (19–29, 30–39, 40–49, 50–59, 60–69, 
or ≥ 70 years), education level (none, elementary school, 
middle school, high school, or college or above), income 
(quartiles), job type (professional or administrative posi-
tion, office work, sales and service, agriculture and fishery, 
blue collar work or simple labor, or none), region (urban or 
rural), smoking (no or yes), monthly alcohol use (no or yes), 
moderate-to-vigorous physical exercise (no or yes), body 
mass index (BMI; underweight, normal, or obese), attempt 
to control body weight (no or yes), hypertension (no or yes), 
diabetes mellitus (no or yes), daily sleep duration (less than 

6 h per day, 6 to 8 h per day, or over 8 h per day), sleep dis-
turbance (no or yes), perceived stress (no or yes), subjective 
health status (no or yes), and depressive mood (no or yes). 
BMI was categorized into underweight (BMI < 18.5), nor-
mal weight (18.5 ≤ BMI < 25.0), and obesity (BMI ≥ 25.0). 
Daily sleep duration was measured using an open-ended 
question, “How many hours do you sleep on average?” Daily 
sleep duration was categorized as < 6 h, 6 to 8 h, and > 8 h 
per day based on previous research [20, 21]. Short sleep-
ers included participants who slept less than 6 h per day 
and long sleepers who slept above 8 h per day [20]. Sleep 
disturbance was measured based on the question, “Did you 
experience difficulties in falling or staying asleep or sleeping 
too much in the past 2 weeks?”

Statistical analysis

T-tests and ANOVAs were used to measure the general char-
acteristics of the study population. The participants’ mean 
characteristics and HRQoL scores by their sociodemo-
graphic, economic, and health-related characteristics were 

Fig. 1   The study population selection process
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calculated.  Cohen’s d and partial eta-squared (η2), an effect-
size measure, was calculated. These values estimate the 
degree of association for the sample. For Cohen’s d, small, 
medium, and large effect sizes are 0.2, 0.5, and ≥ 0.8, 
whereas 0.01, 0.06, and ≥ 0.14 are suggested for partial eta-
squared [22]. Cohen’s d is calculated as Cohen’s d = M1−M2

Spooled
 , 

where Spooled = 
√

(n1−1)S21+(n2−1)S
2
2

n1+n2−2
 . M1, S1, and n1 are the 

mean, standard deviation, and sample size of Group 1. M2, 
S2, and n2 represent the same measures for Group 2. In addi-
t i on ,  pa r t i a l  e t a - squa red  i s  c a l cu l a t ed  a s 
η2partial =  SSeffect

SSeffect+SSerror
 , where SSeffect and SSerror represent 

the sum of squares of effect and the sum of squared of error, 
respectively. Multivariable linear regression analyses 
assessed the association between NES and HRQoL. A sub-
group analysis was conducted based on daily sleep duration. 
All analyses were performed after adjusting for covariates. 
All analyses were two-tailed and statistical significance was 
set at p < 0.05. Analyses were conducted using the SAS 9.4 
software (SAS Institute, Cary, NC, USA).

Ethical considerations

This study was conducted in accordance with the Declara-
tion of Helsinki. The KCHS used in the analyses were pub-
licly available data which had been deidentified and fully 
anonymized before its release. This study was included on 
the review list pursuant to Article 2.2 of the Enforcement 
Rule of Bioethics and Safety Act in Korea, since the data 
used were exempted from IRB review.

Results

The general characteristics of the study population are 
shown in Table 1, along with the effect size by Cohen’s d 
and partial eta-squared. The mean HRQoL score for the 
overall sample of 34,434 individuals aged 19 years or above 
was 94.69 (SD = 9.78). A total of 197 (0.6%) participants 
reported having NES. Individuals with NES had lower mean 
HRQoL scores (M = 83.13, SD = 16.87) than those who did 
not have scores ≥ 25 on the NEQ (M = 94.75, SD = 9.68). 
Large effect sizes were found for differences in HRQoL 
scores between participants without and with episodes of 
night eating (d = 1.19, 95% CI = 1.053–1.334). Decreased 
HRQoL scores were also found in participants who slept 
less than 6 h (M = 91.27, SD = 12.70) or above 8 h per day 
(M = 91.82, SD = 13.57) compared to those who slept 6 to 
8 h per day (M = 95.51, SD = 8.67).

The results of the multivariable regression analysis on 
the association between HRQoL and NES are presented in 
Table 2. Compared to individuals without NES, those with 

NES had significantly lower HRQoL scores (β = − 4.85, 
p < 0.001). Regarding daily sleep duration, participants 
who reported sleeping less than 6 h per day (β = − 0.65, 
p < 0.001) had lower HRQoL scores than those reporting 6 
to 8 h of sleep, in addition to those reporting sleeping over 
8 h per day (β = − 0.75, p = 0.025).

The results of the subgroup analysis conducted based on 
daily sleep duration can be found in Table 3. The tendencies 
of the main findings were generally maintained regardless of 
daily sleep duration, in which the analysis showed marginal 
significance (p-value = 0.1303). However, the decreases in 
HRQoL scores found in individuals with NES were most 
profound in the group of participants who reported sleep-
ing over 8 h (β = − 12.03, p = 0.004), followed by the group 
reporting sleeping less than 6 h (β = − 5.90, p = 0.006), and 
the group sleeping 6 to 8 h per day (β = − 3.40, p = 0.026).

Discussion

This study investigated the association between NES and 
HRQoL using data from a large, nationally representa-
tive sample of Korean adults. Poorer HRQoL was found 
among individuals who scored 25 points or more on the 
NEQ, which indicates the presence of NES. Large effect 
sizes were found for differences in PHQ-9 scores between 
participants with and without episodes of night eating. In 
addition, decreases in HRQoL scores found among partici-
pants with symptoms of NES were particularly profound in 
individuals who reported short (less than 6 h) and long (over 
8 h) daily sleep hours.

The findings add new information regarding the asso-
ciation between the presence of NES and poorer HRQoL 
in the general population. Although this relationship has 
received relatively less research, several previous studies 
have explored the potential relationship between HRQoL 
and eating disorders, including anorexia nervosa, bulimia 
nervosa, binge eating disorder, and other specified feeding 
and eating disorders [8]. Past literature has generally sug-
gested that HRQoL is poorer in individuals with eating dis-
orders, with some studies indicating long-term impairments 
[23]. Specifically, a study with a sample of Italian women 
revealed that patients with eating disorders report decreased 
HRQoL, regardless of whether they were inpatients or out-
patients [24]. A systematic review confirmed that eating 
disorders could have a noticeable impact on HRQoL, and 
patients with anorexia nervosa, bulimia nervosa, and binge 
eating disorder reported significantly worse scores than 
the healthy comparison groups [25]. Similarly, a previous 
study theorized that individuals with NES may have poorer 
quality of life since NES is known to increase the risk of 
many disorders, including affective disorders [10, 26]. Since 
HRQoL encompasses a diverse spectrum of health-related 
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Table 2   The association between health-related quality of life 
(HRQoL) and night eating syndrome

Variables HRQoL

Adjusted-β* S.E P value

Night eating syndrome
 No (NEQ < 25) Ref
 Yes (NES ≥ 25) − 4.85 1.25  < 0.001

Sex
 Male Ref
 Female − 0.77 0.11  < 0.001

Age
 19–29 Ref
 30–39 − 0.22 0.12 0.065
 40–49 − 0.67 0.12  < 0.001
 50–59 − 1.09 0.14  < 0.001
 60–69 − 1.31 0.19  < 0.001
 70 +  − 5.03 0.30  < 0.001

Educational level
 None Ref
 Elementary school 3.94 0.56  < 0.001
 Middle school 6.15 0.55  < 0.001
 High school 7.52 0.54  < 0.001
 College or above 7.65 0.54  < 0.001

Income
 Q1 (low) Ref
 Q2 1.00 0.17  < 0.001
 Q3 1.11 0.16  < 0.001
 Q4 (high) 1.19 0.16  < 0.001

Job classification
 Professional or administrative posi-

tion
Ref

 Office work − 0.31 0.12 0.010
 Sales and service − 0.13 0.14 0.332
 Agriculture and fishery − 0.40 0.47 0.387
 Blue collar work or simple labor 0.09 0.13 0.475
 Unemployed − 1.20 0.13  < 0.001

Region
 Urban Ref
 Rural 0.00 0.14 0.977

Smoking
 No Ref
 Yes 0.00 0.12 0.978

Monthly drinking
 No Ref
 Yes 1.02 0.10  < 0.001

Moderate-to-vigorous physical 
exercise

 No Ref
 Yes 0.32 0.09 0.001

Body mass index
 Underweight (BMI < 18.5) Ref
 Normal (18.5 ≤ BMI < 25.0) 0.10 0.26 0.697
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functioning, poorer HRQoL scores may be found in indi-
viduals with NES as revealed in this study.

The correlation between NES and HRQoL scores found 
in this study was present regardless of the number of hours 
slept daily. Still, the current findings show that the magni-
tude of this relationship is greater among those with long 
sleep duration (over 8 h per day), followed by those with 
short sleep duration (less than 6 h per day). This tendency 
may be partially explained by the fact that impaired sleep 
and oversleeping can exert various health effects, such as 
increasing the risk of developing different chronic diseases 
and increased mortality [27]. A study on Japanese adults 
revealed that short sleep duration has been associated with 
poorer physical and mental quality of life [28]. Excessive 
sleep was also found as a marker of poorer quality of life 
and HRQoL in the general population and the elderly [29, 
30]. Considering the potential negative impact of impaired 
or excessive sleep on quality of life, individuals with long 
or short daily sleep hours may have experienced larger 
decreases in HRQoL according to the presence of NES than 
those who received the recommended hours of sleep.

Strength and limitations

This study has some limitations. First, as this study had a 
cross-sectional design, any interpretations that infer causal-
ity should be made with caution. Second, only residents of 
the Gyeonggi province were included in this study because 
the NEQ variable was inquired on this subset of the study 
population in the 2019 KCHS survey. However, the findings 
can be generalized to an extent to other regions because the 
Gyeonggi province is the most populous region of Korea 
and includes a diverse population that resides in both urban 
and rural areas. Third, the analytic results could have been 
underestimated since ceiling effects have been reported for 
the EQ-5D index. Last, daily sleep duration was measured 
using self-reports in the KCHS. Despite such limitations, this 
study is unique because it is the first to analyze the association 
between NES and HRQoL in the general population of Korea.

Conclusions

This study showed that individuals with NES had signifi-
cantly lower HRQoL than those without NES. The asso-
ciation between NES and HRQoL was particularly notable 
among individuals who had short or long daily sleep hours. 
The findings suggest the potential importance of monitoring 
and accounting for NES in addressing the HRQoL of the 
general population.

Table 2   (continued)

Variables HRQoL

Adjusted-β* S.E P value

 Obese (BMI ≥ 25.0) − 0.42 0.27 0.121
Attempt to control body weight
 No Ref
 Yes 0.57 0.10  < 0.001

Hypertension
 No Ref
 Yes − 0.53 0.16 0.001

Diabetes mellitus
 No Ref
 Yes − 1.03 0.25  < 0.001

Daily sleep duration
 6–8 h Ref
  < 6 h − 0.65 0.14  < 0.001
  > 8 h − 0.75 0.33 0.025

Sleep disturbance
 No Ref
 Yes − 2.84 0.12  < 0.001

Perceived stress
 No Ref
 Yes − 2.04 0.12  < 0.001

Subjective health status
 Poor Ref
 Fair 1.87 0.08  < 0.001

Depressive mood
 No Ref
 Yes − 6.30 0.31  < 0.001

*Adjusted for sex, age, education level, income, job classification, 
region, smoking status, monthly drinking status, moderate-to-vig-
orous physical exercise, body mass index, attempt to control body 
weight, hypertension, diabetes mellitus, daily sleep duration, sleep 
disturbance, perceived stress, subjective health status, and depressive 
mood

Table 3   Results of the subgroup analysis

*Adjusted for sex, age, education level, income, job classification, 
region, smoking status, monthly drinking status, moderate-to-vig-
orous physical exercise, body mass index, attempt to control body 
weight, hypertension, diabetes mellitus, sleep disturbance, perceived 
stress, subjective health status, and depressive mood

Variables HRQoL

Adjusted-β* S.E P valueDaily sleep 
duration

Night eating syndrome

 < 6 h No (NEQ < 25) Ref
Yes (NES ≥ 25) − 5.90 2.13 0.006

6–8 h No (NEQ < 25) Ref
Yes (NES ≥ 25) − 3.40 1.52 0.026

 > 8 h No (NEQ < 25) Ref
Yes (NES ≥ 25) − 12.03 2.56 0.004
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What is already known on this subject?

Previous studies have reported an association between 
health-related quality of life and various eating disorders. 
Yet few studies have focused on night eating syndrome, a 
disorder characterized by nocturnal eating in which affected 
individuals consume most of their food during the evening 
and night.

What this study adds?
A significant association was found between night eating 
syndrome and health-related quality of life, in which indi-
viduals with symptoms of night eating syndrome showed 
poorer health-related quality of life. Such tendencies were 
magnified in individuals who had short (less than 6 h) or 
long (above 8 h) daily sleep hours.
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