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Abstract
Background: Physical symptoms such as fatigue, pain, digestive problems, and sleep disturbances are chief reasons
individuals seek primary care, as they affect health-related quality of life. We investigated the associations between
various combinations of these common symptoms and individuals’ health-related quality of life.
Methods: This large-scale survey study of 1100 Koreans aged ≥19 years was conducted in 2017 using multi-stage
stratified sampling based on region, sex, and age. Data were collected using questionnaires administered face-toface; then, a linear regression analysis was performed to assess how the symptoms were related to participants’
health-related quality of life. Complex symptoms were defined as co-occurrence of two or more of the four
symptoms—fatigue, pain, digestive problems, and sleep disturbances.
Results: The most frequently observed stand-alone symptom was fatigue, while the most common combination
was fatigue and pain. When examined individually, fatigue, digestive problems, and sleep disturbances were closely
associated with mental health-related quality of life, and pain was associated with physical health-related quality of
life. Complex symptoms were also related to health-related quality of life. Lower physical health-related quality of
life was strongly associated when fatigue and pain or all four symptoms were co-occurring, and the lowest mental
health-related quality of life was seen when all four symptoms were present, after adjusting for all variables.
Conclusions: Symptoms can be present in various combinations and are significantly associated with health-related
quality of life. Extra attention should be given to patterns accompanying fatigue and pain and to those involving
more symptoms. This elucidated the characteristics of symptoms that affect the health-related quality of life of
South Korean adults.
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Introduction
Health-related quality of life (HRQOL)—how individuals
subjectively view their health and its effects on their
well-being—is a key outcome when measuring one’s
health status and the effects of medical treatment [1].
HRQOL is related to demographic characteristics such
as sex, age, region [2–4], lifestyle factors [5, 6], emotional disorders [7], chronic conditions/diseases [8], and
physical discomfort [9–11].
The most commonly reported symptoms of physical
discomfort are fatigue, pain, digestive problems, and
sleep disturbances [11, 12], and physical symptoms are a
chief reason people seek primary care [13–15]. Moreover, as these symptoms are closely linked to each other,
they tend to occur concurrently [16]. For example, fatigue is associated with sleep disorders and depression
[17, 18], and pain is associated with fatigue, depressed
mood, and digestive problems such as appetite loss and
constipation [19]. Further, insomnia is often accompanied by various medical problems, and pain and gastrointestinal problems occur at a 25–30% higher rate in
people with insomnia than in those without insomnia
[20]. Consequently, multiple concurrent symptoms, defined as complex symptoms (the co-occurrence of two
or more of the four commonly reported symptoms
above) in the present study, are much more complex
than single symptoms, and they have a strong/negative
synergic influence on the progression and outcomes of
medical conditions [16] as well as on HRQOL [9, 21].
The results of previous studies concerning the relationships between multiple concurrent symptoms and decreased HRQOL suggest the need for a multidisciplinary,
evidence-based strategy for intervention and management.
However, these studies have mainly investigated symptom
clusters in individuals with a specific disease, such as cancer or multiple sclerosis [22–24]. Moreover, fatigue, pain,
digestive problems, and sleep disturbances occur in a repetitive and nonspecific way, and the organic causes of
such symptoms have not been clearly identified among
the South Korean general population, making it difficult
for medical professionals to explain them decisively [14].
This study examined nationwide data collected from
the general population, considering sex, age, and region
of Korea to determine how fatigue, pain, digestive problems, and sleep disturbances are related to individuals’
HRQOL. We also considered the associations between
complex symptoms and individuals’ HRQOL.
Methods
Study design and participants

This large-scale, national survey targeted the adult general population (aged ≥19 years) from all regions in
South Korea between November and December 2017.
This study used a multi-stage stratified sampling method
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that stratifies region, sex, and age in proportion to the
South Korean adult population of 2017 [25]. It first divides South Korea into five areas (Capital district, Kangwon, Chungcheong, Jeolla, and Gyeongsang) based on
the 16 administrative districts. Then, sex (men and
women) and age (≤ 29, 30–39, 40–49, 50–59, and ≥ 60
years) were stratified in each area. With an equation that
estimates the population proportion, we calculated that
we needed 1100 participants to effectively represent the
stratified sampling (sampling error ± 3.0 and 95% confidence interval (CI)). The 1100 participants were distributed according to the sample size assigned to each
stratum by multi-stage stratified sampling method. All
participants were chosen at random in predefined survey
places within the administrative districts. The inclusion
criteria for participants included being a South Korean
citizen aged ≥19 years, the legal age of adulthood in
Korea, and providing consent to participate. Data were
collected by face-to-face interviews in Korean in coordination with a social survey agency (Gallup Korea), using
a structured questionnaire including questions on symptoms, HRQOL, and sociodemographic variables. Interviewers were trained and supervised according to a
standardized procedure to reduce the likelihood of errors in data collection. This study was approved by an
appropriate institutional review board (no. I-1708/007–
003-02) and written informed consent was obtained
from all participants.
Data and measures
Physical symptoms

Participants’ fatigue, pain, digestive problems, sleep disturbances, symptom severity, symptom duration, and recovery level after rest were examined using a structured
questionnaire comprising 12 items with a 7-point scale
for responses [26, 27], which was also utilized in previous research [11, 12]. We developed a questionnaire for
this study using the physical symptom items from the
symptom questionnaire developed by Lee and colleagues
to assess health status based on discomfort symptoms
[27]. The original questionnaire is reliable (total: Cronbach’s α = 0.88, correlation coefficient = 0.631 via testretest; four physical symptoms: Cronbach’s α = 0.87, correlation coefficient range = 0.514–0.673 via test-retest)
[27] and valid (71% agreement and 0.418 kappa value,
compared to a professional’s examination) [26]. The
Cronbach’s alpha in this study was 0.875 (individual
symptoms had Cronbach’s α αs between 0.774 and
0.865). Concerning severity of symptoms, we asked,
“How severe has your fatigue been in the past 30 days?”
Participants responded from 1 (very weak) to 7 (very severe). Concerning symptom duration, we asked, “For
how many days has your fatigue lasted in the past 30
days?” Participants responded from 1 (one day or less) to
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7 (seven days or longer). Concerning recovery, we asked,
“How has your fatigue changed after resting in the past
30 days?” Participants responded from 1 (very improved)
to 7 (not improved at all). Other variables were assessed
in a similar fashion. Each physical symptom referred to
common symptoms in people’s daily lives, and detailed
examples were explained for additional clarity.
The scores of each symptom were summed (each
ranged 3–21 points), and higher scores indicated greater
symptom severity. The questionnaire used in this study
lacks the cut-off criterion that determines the presence of
each symptom because the original tool just suggested
cut-off standards based on the total score of overall symptoms and there were no individual cut-off standards [27].
As shown in Fig. 1, there were differences in the distribution of scores across the individual symptoms; therefore,
considering the distribution of each symptom, we established an operational definition for the presence of each
symptom with a cut-off value of 7, which is the lower third
of the maximum total points [21] available for each symptom. Based on the total score for each symptom, individual symptoms were interpreted as either “not present”
(total score < 7) or “present” (total score ≥ 7). Regarding
the number of symptoms, responses indicating the presence of fatigue, pain, digestive problems, and sleep disturbances were counted and categorized as 0, 1, 2, and ≥ 3,
with higher scores indicating the presence of more symptoms. To assess the combined associations of the four

Fig. 1 Distributions of values for each symptom
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symptoms, a composite symptom variable was created
with 16 mutually exclusive categories. Out of the 16 symptom patterns, seven symptom patterns (n = 73) were excluded, and the remaining nine patterns were analyzed.
This is because the frequency of the seven symptom patterns was too low (each frequency of the seven patterns
ranged between 2 and 22).
HRQOL

HRQOL was assessed using the Optum™ Short-Form 12Item Health Survey (SF-12 v2) [28]. The SF-12 comprised 12 items across eight domains: physical functioning, role physical, role emotional, bodily pain, general
health, vitality, social functioning, and general mental
health. In turn, these eight domains form two higherorder factors: a physical component summary (PCS) and
a mental component summary (MCS) [28]. The SF-12 is
frequently used to assess HRQOL in relation to health,
and its reliability and validity have been confirmed with
a wide range of populations [29]. Cronbach’s alpha for
SF-12 in this study was 0.745 (PCS Cronbach’s α = 0.55,
MCS Cronbach’s α = 0.66). The PCS and MCS scores
ranged from 0 to 100 points, with higher scores indicating better health status [30].
Covariants

Sociodemographic variables, including sex, age, region,
occupation, income, education, marital status, smoking,
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alcohol consumption, physical activity, and disease history were controlled as covariants. These variables were
shown to be related to HRQOL in a previous study [2];
for example, older age, women, and rural area were
associated with poor HRQOL [2–4]. Based on the
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distribution of the data, variables were stratified as follows (see Table 1). Occupation was classified as office
job, service job, and others (including student, housewife, retired, and unemployed). Income refers to the
total monthly income of a household and has four

Table 1 Participants’ general characteristics
Characteristic

Men (n = 545)

Women (n = 555)

Total (N = 1100)

Age (years)
≤ 29

101 (18.5)

92 (16.6)

193 (17.5)

30–39

98 (18.0)

95 (17.1)

193 (17.5)

40–49

114 (20.9)

112 (20.2)

226 (20.5)

50–59

112 (20.6)

107 (19.3)

219 (19.9)

≥ 60

120 (22.0)

149 (26.8)

269 (24.5)

Mean ± SD

46.4 ± 15.5

47.9 ± 16.0

47.2 ± 15.8

276 (50.6)

276 (49.7)

552 (50.2)

Region
Capital district
Kangwon

16 (2.9)

18 (3.2)

34 (3.1)

Chungcheong

57 (10.5)

59 (10.6)

116 (10.5)

Jeolla

54 (9.9)

58 (10.5)

112 (10.2)

Gyeongsang

142 (26.1)

144 (25.9)

286 (26.0)

Office

137 (25.1)

103 (18.6)

240 (21.8)

Service

340 (62.4)

223 (40.2)

563 (51.2)

Othera

68 (12.5)

229 (41.3)

297 (27.0)

< 300 (< 3000)

132 (24.2)

146 (26.3)

278 (25.3)

300–399 (3000–3999)

140 (25.7)

138 (24.9)

278 (25.3)

400–499 (4000–4999)

114 (20.9)

118 (21.3)

232 (21.1)

≥ 500 (5000)

Occupation

b

Household income (USD)

159 (29.2)

153 (27.6)

312 (28.4)

Education (over college)

277 (50.8)

199 (35.9)

476 (43.3)

Marital status (married)

361 (66.2)

391 (70.5)

752 (68.4)

Smoking (current smoker)

268 (49.2)

14 (2.5)

282 (25.6)

Alcohol consumption (current drinker)

485 (89.0)

309 (55.7)

794 (72.2)

Physical activity (high)

136 (25.0)

100 (18.0)

236 (21.5)

Disease history (yes)c

174 (31.9)

146 (26.3)

320 (29.1)

Fatigue

7.0 ± 3.1

7.2 ± 3.4

7.1 ± 3.3

Pain

4.8 ± 2.7

5.5 ± 3.5

5.1 ± 3.2

Digestive problems

4.4 ± 2.2

4.9 ± 2.7

4.6 ± 2.5

Sleep disturbances

4.3 ± 2.4

4.9 ± 3.1

4.6 ± 2.8

Physical (PCS)

53.4 ± 5.2

51.4 ± 6.9

52.4 ± 6.2

Mental (MCS)

52.7 ± 6.4

52.6 ± 6.7

52.6 ± 6.5

Symptom (3–21)d

e

HRQOL (0–100)

Data are presented as n (%) or mean ± standard deviation. HRQOL health-related quality of life, PCS SF-12 Physical Component Summary, MCS SF-12 Mental
Component Summary, SD standard deviation, USD United States dollars. aIncluding student, housewife, retired and unemployed. bunit: 10,000 South Korean won.
c
Disease history comprised one or more of the following: hypertension, diabetes, hyperlipidemia, cardiovascular disease, cerebrovascular disease, or cancer. dScore
range of each symptoms, and higher scores were interpreted as experiencing more symptom(s). eScore range of PCS and MCS; higher scores indicated better
quality of life
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categories (less than 3000,000 South Korean Won
(KRW), 3000,000–3999,999 KRW, 4000,000–4999,999
KRW, and more than 5000,000 KRW). Education was
classified as below high school and above college levels
based on the survey that had the following categories:
below elementary school, middle school, high school, and
above college. Marital status was classified as married and
other, which included single, separated, and widowed.
Current smokers were defined as those who had smoked
more than 100 tobacco cigarettes in his or her lifetime
and who currently smoked, in accordance with the standard of National Health Interview Survey [31]; all other
participants were classified as nonsmokers. Current
drinkers were defined as those who had consumed alcohol
at least once a month for the past year; all other participants were classified as nondrinkers. Physical activity was
determined according to the Korean version of the Global
Physical Activity Questionnaire; participants were placed
into high, moderate, or low activity groups based on previous studies [32, 33]. Regarding disease history, the presence or absence of a diagnosis of hypertension, diabetes,
hyperlipidemia, cardiovascular disease, or cancer was determined in an interview by asking the following question
and then listing the relevant diseases: “Have you ever been
diagnosed with the following diseases by a physician?”
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variable. The associations between symptoms, such as
number of symptoms and individual and combined symptoms and HRQOL, were summarized with B coefficients
and their 95% CIs by a linear regression analysis. Statistical
analyses were conducted after controlling for sex, age, region, and other variables, such as occupation, income,
education, marital status, smoking, alcohol consumption,
physical activity, and disease history. Statistical analyses
were performed using SPSS 24.0 (IBM Corp., Armonk,
NY, USA), and the p-value < 0.05 was deemed significant.

Results
General characteristics

Participants’ general characteristics are shown in Table 1.
Of the 1100 participants, 49.5% were men and 50.5% were
women. Their mean age was 47.2 (SD = 15.8) years.
HRQOL according to individual symptoms

The associations between categories of individual symptoms and HRQOL are shown in Fig. 2. Pain showed a
significant difference regarding physical HRQOL, and fatigue, digestive problems, and sleep disturbances showed
a significant difference regarding mental HRQOL, after
adjusting for variables.

Statistical analyses

General characteristics, means, and standard deviations
(SD) were computed for continuous variables, and numbers and percentages were computed for categorical variables. An analysis of covariance was performed to
compare HRQOL scores for according to the presence of
symptoms after adjusting for sex, age, and remaining three
symptoms that were not being used as the dependent

Associations between number of symptoms and HRQOL

Concerning the number of symptoms, 38.6% people had
none, 30.9% people had one, 16.0% had two, and 14.5% had
three or more. Number of symptoms was associated with
both physical and mental aspects of HRQOL after adjusting
for all variables. Both the PCS and MCS degraded linearly
with an increasing number of symptoms as shown in Fig. 3.

Fig. 2 Differences in health-related quality of life per symptom type. HRQOL: health-related quality of life, PCS: SF-12 Physical Component
Summary, MCS: SF-12 Mental Component Summary. ***P < 0.001. Analysis of covariance after adjusting for sex, age, and the remaining three
symptoms not being used as the dependent variable. Bars: black indicates the presence and white indicates the absence of each symptom. (a)
The significant mean scores of PCS were 48.1 for pain and 53.8 for no pain. (b) The significant mean scores of MCS were 51.8 and 53.6 for with
and without fatigue, respectively; 50.6 and 53.1 for with and without digestive problems, respectively; and 50.6 and 53.0 for with and without
sleep disturbances, respectively
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Fig. 3 Association between number of symptoms and HRQOL. HRQOL: health-related quality of life. *P < 0.05, ***P < 0.001. Linear regression model
for physical and mental HRQOL with number of symptoms as a dummy variable (no symptoms as the reference group) after adjusting for sex,
age, region, occupation, income, education, marital status, smoking, alcohol consumption, physical activity, and disease history. (a) Linear
regression of PCS; B = − 1.01, − 3.55, − 5.18 for one, two, and three or more symptoms, respectively. (b) Linear regression of MCS; B = − 1.87, −
3.14, − 6.55 for one, two, and three or more symptoms, respectively

Associations between individual and combined symptoms
and HRQOL

Regarding individual symptoms, fatigue was the most
frequently reported symptom (53.7%), followed by pain
(24.7%), digestive problems (18.4%), and sleep disturbances (16.3%). All individual symptoms had a significant association with both PCS and MCS in the linear
regression analysis. Pain (B = − 5.63) showed the largest
effect on PCS, and sleep disorder (B = − 4.43) and digestive problems (B = − 4.18) showed a large degrading influence on MCS.
Concerning combined symptom patterns, fatigue only
was the most common (24.8%), followed by fatigue and
pain (8.2%), and all four symptoms (6.5%). In the linear regression analysis of the PCS and MCS HRQOL, fatigue
only led to a decrease in MCS, but not in PCS; whereas
pain only was related to a decrease in PCS, but not in MCS.
By contrast, the mix of fatigue and pain was linked to lower
PCS and MCS. Three or more symptoms, when combined,
showed a similar association with both PCS and MCS. Having all four symptoms was the symptom pattern with the
strongest association with HRQOL. (Table 2).

Discussion
We examined the association between four common
symptoms—fatigue, pain, digestive problems, and sleep
disturbances—and HRQOL in the general population of
South Koreans. Overall, one in every two participants
lived with discomfort from fatigue, about one-third of
them were found to have two or more concurrent symptoms, and symptoms including fatigue and pain were the
most common. The influence of reduced physical and
mental HRQOL significantly differed for numbers of

symptom and type of combined symptoms. These results
elucidate why it is important to try to prevent fatigue,
pain, digestive problems, and sleep disturbances in the
general South Korean population, and how the relationship between those symptoms affects people’s HRQOL.
Therefore, we suggest that, when individuals present
with key symptoms, they are not dismissed as being simply uncomfortable; rather, these symptoms should be addressed with priority to promote better HRQOL.
Furthermore, the results inform approaches and strategies that utilize various methods to manage complex
symptoms.
In this study, approximately half of participants complained of fatigue, and about 16–25% complained of
pain, digestive problems, and sleep disturbances. The relationships between symptoms and physical and mental
HRQOL showed different trends according to individual
symptoms after adjusting for sex, age, and the remaining
three symptoms not being used as the dependent variable. Fatigue, digestive problems, and sleep disturbances
demonstrated a significant association with mental
HRQOL, while pain showed a significant association
with physical HRQOL. The assessment of HRQOL is a
multidimensional concept that covers physical, psychological, and social domains of health [34]. Consequently,
we examined both physical and psychological aspects of
HRQOL, using the widely adopted SF-12 [29]. While
previous research also observed that fatigue, pain, and
sleep disorders were associated with all domains of the
EQ-5D [35], another representative generic measure of
HRQOL, digestive problems were related to only one
category of the EQ-5D: anxiety/depression [12]. Although there is some discrepancy between previous
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Table 2 Influence of reduced HRQOL per individual symptoms and symptom combinations
Symptom

n (%)a

Physical HRQOL
B coefficientb (95% CI)

Mental HRQOL
P-value

B coefficientb (95% CI)

P-value

Individual symptom
Fatigue (yes)

591 (53.7)

−2.12 (− 2.76, −1.47)

< 0.001

− 2.95 (−3.72, − 2.19)

< 0.001

Pain (yes)

272 (24.7)

−5.63 (− 6.35, − 4.91)

< 0.001

− 2.86 (− 3.79, − 1.92)

< 0.001

Digestive problems (yes)

202 (18.4)

− 2.02 (− 2.87, − 1.17)

< 0.001

−4.18 (− 5.17, − 3.18)

< 0.001

Sleep disturbances (yes)

179 (16.3)

−2.35 (− 3.24, − 1.46)

< 0.001

− 4.43 (− 5.39, − 3.29)

< 0.001

424 (38.5)

Reference

Combinations of symptomsc
None

Reference

Fatigue only

273 (24.8)

−0.61 (− 1.35, 0.14)

0.109

−1.85 (−2.77, − 0.93)

< 0.001

Pain only

31 (2.8)

−5.96 (− 7.77, − 4.16)

< 0.001

−1.27 (− 3.50, 0.97)

0.266

Fatigue + pain

90 (8.2)

−6.09 (−7.21, −4.97)

< 0.001

− 2.97 (− 4.35, − 1.58)

< 0.001

Fatigue + digestive problems

38 (3.5)

−0.98 (− 2.59, 0.63)

0.231

− 4.16 (− 6.14, − 2.17)

< 0.001

Fatigue + sleep disturbances

35 (3.2)

−0.73 (− 2.43, 0.94)

0.389

−3.34 (− 5.43, − 1.24)

0.002

Fatigue + pain + digestive problems

35 (3.2)

−4.23 (− 5.94, − 2.51)

< 0.001

− 4.43 (− 6.74, − 2.50)

< 0.001

Fatigue + pain + sleep disturbances

29 (2.6)

−6.16 (− 8.00, − 4.33)

< 0.001

− 4.51 (− 6.78, − 2.25)

< 0.001

All four symptoms

72 (6.5)

−6.88 (−8.18, − 5.58)

< 0.001

−7.63 (− 9.24, − 6.02)

< 0.001

HRQOL health-related quality of life, CI confidence interval. aPercentage (%) is the number (n) divided by 1100 (total N). bUnstandardized B coefficient. cSeven
patterns out of 16 symptom patterns were excluded from the analysis (n = 73). Linear regression model for physical and mental HRQOL after adjusting for sex,
age, region, occupation, income, education, marital status, smoking, alcohol consumption, physical activity, and disease history

research and this study concerning the association between individual symptoms and physical/mental HRQOL,
the two are similar in that both found that a specific
symptom may affect a specific category of HRQOL.
As the number of symptoms increased, both physical
and mental HRQOL showed a significant decrease. Simply put, the number of symptoms was associated with
HRQOL. Our results correspond to those of a study that
examined the general population in the Netherlands, in
which the number of medically unexplained physical
symptoms was strongly associated with worse HRQOL
as compared to medically explained symptoms [9]. Furthermore, in previous studies, the association between
the number of symptoms and HRQOL showed different
trends according to age group. No association between
the number of symptoms and HRQOL was found in
people aged 65 years or older, and there was a weak association in younger or middle-aged people [9, 36]. It is
thought that, because elderly people may think of symptoms such as pain and sleep disorders as inevitable issues that come with age, they may cope better or more
easily and accept their symptoms, thus attenuating the
impact on HRQOL [37]. In this study, age was an adjusted variable; thus, it is necessary to investigate the relationship between the number of symptoms and
HRQOL according to age group in future studies.
Interestingly, the symptoms patterns mostly frequently
included both fatigue and pain. Roughly one-fifth of
participants experienced fatigue and pain, with or without other symptoms. Further, the association between

symptoms and physical/mental HRQOL varied depending on the symptoms’ pattern after adjusting for all
variables. Specifically, physical HRQOL was strongly associated with comorbid fatigue and pain. This was similar to the score estimated when all four symptoms
affecting the highest decrease in physical HRQOL were
present. Regarding mental HRQOL, the association was
highest when all four symptoms were present. In previous studies, physical symptom clusters that included
pain, fatigue, and sleep disorders were observed in patients
with multiple sclerosis, and they had a greater influence
on HRQOL than did emotional/cognitive or motor symptom clusters [38]. The influence on the outcome also
varied depending on the categorization of subgroups according to symptom levels of fatigue, sleep disorders, depression, and pain. Participants in the subgroup
experiencing a high level of all four symptoms reported
the lowest functional status and poorest HRQOL as compared to their counterparts [21, 39]; thus, our results are
similar to the results observed in previous studies.
The strength of this study is that it involved a nationwide survey targeting the general population and excluded bias by stratifying participants according to sex,
age, and region. Further, each of the symptoms was
defined regarding severity, duration, and degree of recovery. Moreover, the face-to-face interviews were conducted by professional researchers using a systematic
method.
Nonetheless, this study had a few limitations. First, we
measured participants’ symptoms through self-reporting;
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therefore, some degree of subjectivity likely exists. However, we tried to minimize the possibility of recall bias
by asking participants about the symptoms they experienced within the last 30 days. Second, the tool used in
this study established an operational definition for individual symptoms owing to a lack of validated cut-offs.
However, the prevalence rates of each symptom in the
general population group (fatigue: 17–35.4% [40, 41],
pain: 17–20% [42], sleep disorder: 17% [43], digestive
problem: 18% [44]) obtained from symptom-specific
questionnaires or medical clinics of previous studies
were partially similar to the distribution of each symptom in this study; therefore, we believe that the tool used
in this study reflects the characteristics of symptoms to a
certain extent. Third, this study could not correct for the
influence of non-response bias. According to a recent
study, the survey response rate was approximately 28%
[45]. Nevertheless, we conducted surveys in cooperation
with a social research agency and tried to minimize nonsampling error during sampling and data collection
steps. Fourth, psychological aspects such as depression
and anxiety, and how they relate to the four symptoms
frequently encountered in clinical settings, need to be
considered in a further study. Lastly, because we
employed a cross-sectional design, causality cannot be
inferred.

Conclusions
We investigated the relationships between individuals’
fatigue, pain, digestive problems, and sleep disturbances
with their HRQOL. The number and pattern of symptoms varied and displayed distinct associations with
physical and mental HRQOL. This highlights that extra
attention should be given to symptom patterns, especially in individuals experiencing both fatigue and pain,
and individuals with three or more symptoms. The
current results provide useful information for caregivers
and medical workers who wish to improve patients’
HRQOL and plan treatment for people experiencing a
variety of symptoms. Researchers should continue to investigate the relationships between symptoms and
HRQOL using more advanced study designs and statistical methods.
Acknowledgments
This study was supported by the “Development of Korean Medicine Original
Technology for Preventive Treatment based on Integrative Big Data” grant
from the Korea Institution of Oriental Medicine (no. KSN2021120).
Authors’ contributions
YB and HK designed the study, analyzed data, and authored the paper. KJ
reanalyzed data and revised the manuscript. SL designed the study and
revised the manuscript. All authors read and approved the final manuscript.
Funding
This study was supported by the Korea Institution of Oriental Medicine (no.
KSN2021120).

Page 8 of 9

Availability of data and materials
The data supporting the current findings are available from the Korean
Medicine Data Center (http://kdc.kiom.re.kr), although they are not freely
available. Researchers who fulfill the criteria for access to confidential data
can apply for access.
Ethics approval and consent to participate
All procedures performed were in accordance with the ethical standards of
the Korea Institute of Oriental Medicine (no. I-1708/007–003-02) and with the
1964 Helsinki declaration and its later amendments. Written informed consent was obtained from all individual participants included in the study.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Received: 4 November 2019 Accepted: 19 May 2020

References
1. Guyatt GH, Van Zanten SV, Feeny DH, Patrick DL. Measuring quality of life in
clinical trials: a taxonomy and review. CMAJ. 1989;140(12):1441.
2. Fortin M, Lapointe L, Hudon C, Vanasse A, Ntetu AL, Maltais D.
Multimorbidity and quality of life in primary care: a systematic review.
Health Qual Life Outcomes. 2004;2(1):51.
3. Sun S, Chen J, Johannesson M, Kind P, Xu L, Zhang Y, et al. Population
health status in China: EQ-5D results, by age, sex and socio-economic
status, from the National Health Services Survey 2008. Qual Life Res. 2011;
20(3):309–20.
4. Zhou Z, Zhou Z, Gao J, Lai S, Chen G. Urban-rural difference in the
associations between living arrangements and the health-related quality of
life (HRQOL) of the elderly in China—evidence from Shaanxi province. PLoS
One. 2018;13(9):e0204118.
5. Bi J, Huang Y, Xiao Y, Cheng J, Li F, Wang T, et al. Association of lifestyle
factors and suboptimal health status: a cross-sectional study of Chinese
students. BMJ Open. 2014;4(6):e005156.
6. Eaglehouse YL, Schafer GL, Arena VC, Kramer MK, Miller RG, Kriska AM.
Impact of a community-based lifestyle intervention program on healthrelated quality of life. Qual Life Res. 2016;25(8):1903–12.
7. Ruo B, Rumsfeld JS, Hlatky MA, Liu H, Browner WS, Whooley MA. Depressive
symptoms and health-related quality of life: the heart and soul study. JAMA.
2003;290(2):215–21.
8. Chen HY, Baumgardner DJ, Rice JP. Health-related quality of life among
adults with multiple chronic conditions in the United States, behavioral risk
factor surveillance system, 2007. Prev Chronic Dis. 2011;8(1):A09.
9. Hilderink PH, Collard R, Rosmalen JG, Oude Voshaar RC. How does ageing
affect the impact of medically unexplained symptoms and medically
explained symptoms on health-related quality of life? Int J Geriatr
Psychiatry. 2015;30(7):737–43.
10. Shin KR, Byeon YS, Kang Y, Oak J. A study on physical symptom, activity of
daily living, and health-related quality of life (HRQoL) in the communitydwelling older adults. J Korean Acad Nurs. 2008;38(3):437–44.
11. Lee HS, Lee S, Park S, Baek Y, Youn J-H, Cho DB, et al. The association
between somatic and psychological discomfort and health-related quality
of life according to the elderly and non-elderly. Qual Life Res. 2018;27(3):
673–81.
12. Mun S, Park K, Baek Y, Lee S, Yoo J-H. Interrelationships among common
symptoms in the elderly and their effects on health-related quality of life: a
cross-sectional study in rural Korea. Health Qual Life Outcomes. 2016;(14, 1):
146.
13. Reid S, Wessely S, Crayford T, Hotopf M. Medically unexplained symptoms in
frequent attenders of secondary health care: retrospective cohort study.
BMJ. 2001;322(7289):767.
14. Olde Hartman TC, Lucassen PL, van de Lisdonk EH, Bor HH, van Weel C.
Chronic functional somatic symptoms: a single syndrome? Br J Gen Pract.
2004;54(509):922–7.
15. Haller H, Cramer H, Lauche R, Dobos G. Somatoform disorders and
medically unexplained symptoms in primary care: a systematic review and
meta-analysis of prevalence. Dtsch Arztebl Int. 2015;112(16):279–87.

Baek et al. Health and Quality of Life Outcomes

(2020) 18:159

16. Dodd MJ, Miaskowski C, Paul SM. Symptom clusters and their effect on the
functional status of patients with cancer. Oncol Nurs Forum. 2001;28(3):465–70.
17. Schwarz R, Krauss O, Hinz A. Fatigue in the general population. Oncol Res
Treat. 2003;26(2):140–4.
18. Watt T, Groenvold M, Bjorner JB, Noerholm V, Rasmussen NA, Bech P.
Fatigue in the Danish general population. Influence of sociodemographic
factors and disease. J Epidemiol Community Health. 2000;54(11):827–33.
19. Jakobsson U. The epidemiology of chronic pain in a general population: results
of a survey in southern Sweden. Scand J Rheumatol. 2010;39(5):421–9.
20. Taylor DJ, Mallory LJ, Lichstein KL, Durrence H, Riedel BW, Bush AJ.
Comorbidity of chronic insomnia with medical problems. Sleep. 2007;30(2):
213–8.
21. Pud D, Ami SB, Cooper BA, Aouizerat BE, Cohen D, Radiano R, et al. The
symptom experience of oncology outpatients has a different impact on
quality-of-life outcomes. J Pain Symptom Manag. 2008;35(2):162–70.
22. So WK, Marsh G, Ling W, Leung F, Lo JC, Yeung M, et al. Editors. The
symptom cluster of fatigue, pain, anxiety, and depression and the effect on
the quality of life of women receiving treatment for breast cancer: a
multicenter study. Oncol Nurs Forum. 2009;36(4):205–14.
23. Miaskowski C, Cooper BA, Paul SM, Dodd M, Lee K, Aouizerat BE, et al.
Subgroups of patients with cancer with different symptom experiences and
quality-of-life outcomes: a cluster analysis. Oncol Nurs Forum. 2006;33:79–89.
24. Motl RW, Suh Y, Weikert M. Symptom cluster and quality of life in multiple
sclerosis. J Pain Symptom Manag. 2010;39(6):1025–32.
25. Ministry of the Interior and Safety. Resident registration population status
[Available from: http://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1
B040A3&conn_path=I2].
26. Jang E, Yoon JH, Lee Y. The evaluation of reliability and validity for
Mibyeong questionnaire. J Korea Instit Orient Med Diagn. 2017;21(1):13–25.
27. Lee Y, Baek Y, Park K, Jin H, Lee S. Development and validation of an
instrument to measure the health status of healthy but unsatisfied people:
Mibyeong index (未病 index). J Soc Prev Kor Med. 2016;20(3):45–53.
28. Ware JE Jr, Kosinski M, Keller SD. A 12-item short-form health survey:
construction of scales and preliminary tests of reliability and validity. Med
Care. 1996;34(3):220–33.
29. Gandek B, Ware JE Jr, Aaronson NK, Apolone G, Bjorner JB, Brazier JE, et al.
Cross-validation of item selection and scoring for the SF-12 health survey in
nine countries: results from the IQOLA project. International quality of life
assessment. J Clin Epidemiol. 1998;51(11):1171–8.
30. Ware JE, Kosinski M, Turner-Bowker DM, Gandek B. How to score version 2
of the SF-12 health survey (with a supplement documenting version 1):
QualityMetric incorporated; 2002.
31. Ryan H, Trosclair A, Gfroerer J. Adult current smoking: differences in
definitions and prevalence estimates—NHIS and NSDUH, 2008. J Environ
Public Health. 2012;2012:e918368.
32. Armstrong T, Bull F. Development of the world health organization global
physical activity questionnaire (GPAQ). J Public Health. 2006;14(2):66–70.
33. Jeon JY. Development of the Korean version of global physical activity
questionnaire and assessment of reliability and validity. In: Prevention
KCfDCa, editor. Osong, Korea: Korea Centers for Disease Control and
Prevention; 2013. p. 1–105.
34. Stewart AL. Measuring functioning and well-being: the medical outcomes
study approach: Duke University press; 1992.
35. Brooks R, Group E. EuroQol: the current state of play. Health policy. 1996;
37(1):53–72.
36. Rustøen T, Wahl AK, Hanestad BR, Lerdal A, Paul S, Miaskowski C. Age and
the experience of chronic pain. Clin J Pain. 2005;21(6):513–23.
37. Grime J, Richardson JC, Ong BN. Perceptions of joint pain and feeling well
in older people who reported being healthy: a qualitative study. Br J Gen
Pract. 2010;60(577):597–603.
38. Shahrbanian S, Duquette P, Kuspinar A, Mayo NE. Contribution of symptom
clusters to multiple sclerosis consequences. Qual Life Res. 2015;24(3):617–29.
39. Dodd MJ, Cho MH, Cooper BA, Miaskowski C. The effect of symptom
clusters on functional status and quality of life in women with breast
cancer. Eur J Oncol Nurs. 2010;14(2):101–10.
40. Van’t Leven M, Zielhuis GA, van der Meer JW, Verbeek AL, Bleijenberg G.
Fatigue and chronic fatigue syndrome-like complaints in the general
population. Eur J Pub Health. 2010;20(3):251–7.
41. Kim CH, Shin HC, Won CW. Prevalence of chronic fatigue and chronic
fatigue syndrome in Korea: community-based primary care study. J Korean
Med Sci. 2005;20(4):529–34.

Page 9 of 9

42. Blyth FM, March LM, Brnabic AJ, Jorm LR, Williamson M, Cousins MJ. Chronic
pain in Australia: a prevalence study. Pain. 2001;89(2–3):127–34.
43. Ohayon MM, Hong S-C. Prevalence of insomnia and associated factors in
South Korea. J Psychosom Res. 2002;53(1):593–600.
44. Mussell M, Kroenke K, Spitzer RL, Williams JB, Herzog W, Löwe B.
Gastrointestinal symptoms in primary care: prevalence and association with
depression and anxiety. J Psychosom Res. 2008;64(6):605–12.
45. Kim J, Jang DH, Kim S. Kang J-h. poll trends: surveys on surveys. Survey Res.
2019;20(1):131–64.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

