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Background: Health-related quality of life (HRQoL) is considered an important outcome measure in chronic dis-
eases, in particular cardiovascular disease (CVD), which is known to be associated with impaired HRQoL. Howev-
er, few studies have examined HRQoL in individuals at high risk of CVD.
Methods: Using the Fifth Korea National Health and Nutrition Examination Survey 2010–2012, we analyzed data 
from 10,307 adults aged ≥30 years. The study subjects were stratified into 3 groups on the basis of their Framing-
ham risk score—a 10-year estimate of CVD risk: <10.0% (low risk), 10.0%–19.9% (moderate risk), and ≥20.0% (high 
risk). The EuroQol-5D (EQ-5D) was used to evaluate HRQoL.
Results: A significantly higher proportion of high-risk subjects than low-risk participants had impaired HRQoL (de-
fined as the lowest quartile of the EQ-5D index); this held true even after adjustment for confounding factors in multi
variable logistic regression analysis (men: odds ratio [OR], 1.62; 95% confidence interval [CI], 1.24–2.11; women: 
OR, 1.46; 95% CI, 1.02–2.08). In terms of the 5 EQ-5D dimensions, a 10-year CVD risk ≥20.0% was significantly as-
sociated with self-reported problems of mobility in men (OR, 3.15; 95% CI, 2.02–4.90), and of mobility (OR, 1.56; 
95% CI, 1.09–2.24), self-care (OR, 2.14; 95% CI, 1.09–4.22), and usual activity problems (OR, 1.80; 95% CI, 1.17–2.78) 
in women.
Conclusion: A high CVD risk is associated with impaired HRQoL. After adjustment for demographic and clinical 
factors, a 10-year CVD risk ≥20.0% is an independent predictor of impaired HRQoL in the general population; in 
particular, of mobility problems in men, and of mobility, self-care, and usual activity problems in women.
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INTRODUCTION

Cardiovascular disease (CVD) is a leading cause of death and 
disability, as well as a major public health burden worldwide.1) 
For this reason, primary care prevention of CVD is important. 
To this end, a comprehensive approach should be taken to the 
management of CVD risk factors; this would include lifestyle 
counseling, weight control, cholesterol-lowering medication, 
and blood pressure monitoring.2)

  On the other hand, traditional outcome measures such as 
morbidity and mortality are insufficient in evaluating the bene-
fits of medical interventions for chronic diseases like CVD;3) 
this is because individuals at risk of CVD may be asymptomat-
ic, or their symptoms may manifest only after a time. Moreover, 
the traditional outcome measures do not reflect functional abil-
ity, psychological status, and social interaction.4)

  Health-related quality of life (HRQoL) is a broad, multifacto-
rial concept that includes self-reported measures of physical 
and mental health.5) It is considered particularly sensitive as an 
outcome measure of interventions and treatments in patients 
with established CVD.3) Several studies have reported the rele-
vance of HRQoL to CVD; for instance, Xie et al.6) found that cor-
onary heart disease (CHD) is significantly associated with im-
paired HRQoL. In addition, several studies have shown that an 
increase in the number of CVD risk factors in CHD patients is 
associated with a gradual decrease in HRQoL.7,8)

  Although CVD patients are known to have an impaired HR
QoL, only a few studies have examined HRQoL in individuals 
at high risk of CVD. Among these, Ludt et al.9) found that HRQoL 
is impaired in patients at risk of CVD, and that it is correlated 
with patient characteristics that have limited practical relevance. 
However, the study did not stratify the participants in terms of 
CVD risk, so it was not possible to evaluate the effect of risk on 
quality of life. The objective of this study, then, was to examine 
the impact of CVD risk on HRQoL in the general population.

METHODS

1. Study Subjects
This study used data from the fifth Korean National Health and 
Nutritional Examination Survey 2010–2012 (KNHANES V). The 
KNHANES was a national program that assessed the health 
and nutritional status of adults and children in Korea; the pro-
gram comprised 3 distinct parts: a health interview, a health 
examination, and a nutrition survey. The study used a com-
plex, multi-stage probability sample design, whereby the sam-
ple represented the total non-institutionalized civilian popula-
tion of Korea. The KNHANES V was conducted from January 
2010 to December 2012. A total of 3,840 households in 2010, 
3,840 households in 2011, and 3,254 households in 2012 were 
selected, and all members of those households aged 1 year and 

over were included in the survey. Ultimately, 10,938 individu-
als in 2010, 10,589 individuals in 2011, and 10,069 individuals 
in 2012 were sampled. The response rates of the selected popu-
lation were 77.5% in 2010, 76.1% in 2011, and 80.0% in 2012. We 
have obtained informed consent for all participants.10-12)

  Of the 25,534 participants in the KNHANES V, we analyzed 
data from 17,292 aged 30 years and over. We excluded 3,822 
participants who did not provide either the health question-
naire or the blood test. In addition, 3,163 participants were ex-
cluded because they had a history of (1) established CVD, in-
cluding myocardial infarction, angina, or stroke; (2) cancer—
particularly of the stomach, liver, colon, breast, or lung; (3) os-
teo- or rheumatic arthritis; (4) asthma; (5) liver cirrhosis; or (6) 
chronic renal failure because these diseases have clear delete-
rious effects on HRQoL.6,7,13-15) In the end, 10,307 subjects were 
enrolled.

2. Assessment of Cardiovascular Disease Risk
Although the Framingham risk score (FRS) has existed in vari-
ous versions since it was first introduced, we used the variety 
described by D’Agostino et al.,16) which was designed for use in 
primary care. FRS is calculated using the following variables: 
age, sex, systolic blood pressure (SBP), antihypertensive medi-
cation, total cholesterol level, high density lipoprotein choles-
terol level, current smoking status, and diabetes mellitus. The 
version we used provides the relative risk over the next 10 years 
—comparing the FRS of the subject with the estimated average 
risk in the same age and sex group. We calculated the 10-year 
risk of a cardiovascular event on the basis of FRS, and accord-
ingly divided our study subjects into 3 groups: <10.0% (low risk), 
10.0%–19.9% (moderate risk), and ≥20.0% (high risk).
  Subjects were considered diabetic when their fasting glucose 
was ≥126 mg/dL, when insulin or oral hypoglycemic medica-
tions were being used, when the subject self-reported diagno-
sis by a doctor, or when hemoglobin A1c (HbA1c) was ≥6.5%; 
however, the last criterion was used in the 2011 and 2012 groups 
only, because HbA1c had not been measured in 2010. SBP was 
measured 3 times in each subject, and we used the mean of the 
second and third measurements. Information regarding anti-
hypertension medication was based on the health question-
naire, and SBP treatment was defined as taking an antihyper-
tension drug on more than 20 days per month. Smoking status 
was also determined using the questionnaire; current smokers 
included both those who smoked every day at the time of the 
survey and those who smoked intermittently at that time. All 
items were assessed via interview with trained staff.

3. Measurement of Health-Related Quality of Life
The EuroQol-5D (EQ-5D) index was used to evaluate 
HRQoL.17) The EQ-5D records the levels of self-reported prob-
lems in 5 dimensions (mobility, self-care, usual activities, pain/
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discomfort, and anxiety/depression). Each of the dimensions 
is assessed on the basis of single question with 3 response lev-
els: ‘no problems,’ ‘some problems,’ and ‘extreme problems.’ 
The combinations of the responses to the 5 questions are con-
verted into 243 (35) health states, which are then transformed 
into a utility score, which in our study was weighted according 
to the Korean value set.18) EQ-5D scores range from -0.171 to 1, 
where 1 indicates no problems in any of the 5 dimensions, 0 in-
dicates death, and negative values indicate a health status worse 
than death.

4. Covariates
Self-reported questionnaires were used to assess the demo-
graphic and clinical characteristics of the participants. Income 
levels were divided into 4 groups on the basis of the average 
monthly household wage: lowest quartile, lower, higher, and 
highest quartile. Educational level was categorized as ‘elemen-
tary or lower,’ ‘middle school,’ ‘high school,’ or ‘university or 
higher.’ Employment status was classified as ‘employed’ or ‘un-
employed,’ regardless of the type of job. Marital status was di-
vided into 3 categories: ‘married living with partner,’ ‘never mar-
ried,’ and ‘married not living with partner’ (divorced, widowed, 
or separated). Subjects were asked to provide information on 
their level of psychological stress (none, low, moderate, and ex-
treme), and stress level was classified binarily as ‘none/low’ or 
‘moderate/extreme.’ Alcohol consumption was assessed on the 
basis of drinking frequency, and participants were divided into 
2 groups in this regard: ≥2 drinks/wk and <2 drinks/wk. In ad-
dition, subjects were divided into 4 groups in terms of exercise: 
‘vigorous,’ ‘moderate,’ and ‘low-intensity’ exercise, as well as ‘no 
exercise.’ Vigorous exercise was defined as >20 minutes, ≥3 
times per week, of jogging, climbing, high speed cycling or swim-
ming, soccer, basketball, jump rope, squash, tennis (singles), or 
manual labor involving heavy loads. Moderate exercise was 
defined as >30 minutes, ≥5 times per week, of low speed swim-
ming, tennis (doubles), volleyball, badminton, table tennis, or 
manual labor involving light loads. Low intensity exercise was 
defined as walking or commuting for >30 minutes, ≥5 times 
per week. Body mass index (BMI) was categorized as <18.5, 
18.5–23.0, 23.0–24.9, and ≥25.0 kg/m2. Menopausal status, in-
cluding both natural and artificial menopause, was considered 
in women, because menopause causes a decrease in quality of 
life that is independent of age and other socio-demographic 
variables.19)

5. Statistical Analysis
All estimates were calculated using the appropriate sampling 
weight provided in the KNHANES V; standard errors (SEs) were 
calculated in all analyses to reflect the complex design and wei
ght of the survey to obtain a representative of the Korean popu-
lation. Continuous data are expressed as mean ±SE and were 

assessed using one way analysis of variance among the three 
10-year risk groups (‘low-,’ ‘moderate-,’ and ‘high-risk’). Cate-
gorical data were expressed as percentages and assessed using 
the chi-square test among the 3 risk groups. All analyses were 
conducted separately for men and women.
  To evaluate the effect of CVD risk on the EQ-5D dimensions, 
we consolidated the 3 levels of answers into 2 groups: ‘problem 
absent’ or ‘problem present.’ The ‘problem present’ group in-
cluded those who responded ‘some problem’ or ‘extreme prob-
lem’ among the 3 levels of severity. The proportions of partici-
pants reporting problems, either ‘some problem’ or ‘extreme 
problem, in the 3 groups were assessed using the chi-square 
test to evaluate trends regarding each EQ-5D dimension.
  Because of the inherent non-normal distribution of the EQ-
5D index, we defined impaired HRQoL as the lowest quintile of 
EQ-5D index score and performed a univariable logistic regres-
sion analysis to assess the relationship between impaired HR
QoL and clinical or demographic data; for this purpose, subjects 
were divided into 3 age groups: 30–44, 45–64, and ≥65 years old.
  Next, to assess whether a 10-year risk of CVD was indepen-
dently associated with HRQoL, we constructed multivariable 
logistic regression models that had been adjusted for other po-
tential confounding variables. Parameters that had shown sig-
nificant association in the univariable analysis, or that were of 
considerable theoretical relevance, were entered into the mul-
tivariable analysis. Because calculation of the 10-year CVD risk 
involves comparing the individual’s estimated risk to the aver-
age of the same age and sex group, age was not adjusted for in 
the multivariable logistic regression.
  All analyses were conducted using IBM SPSS software for 
Windows ver. 21.0 (IBM Co., Armonk, NY, USA), and a 2-sided 
P-value <0.05 was deemed statistically significant. The study 
protocol was approved by the institutional review board of the 
Samsung Medical Center (SMC 2014-08-095).

RESULTS

In total, 4,828 men and 5,479 women were included in the study. 
In men, the proportions of low-, moderate-, and high-risk sub-
jects were 47.1%, 22.7%, and 30.2%, respectively; in women, the 
proportions were 80.8%, 13.5%, and 5.7%. The characteristics 
of the subjects, stratified on the basis of 10-year CVD risk, are 
shown in Table 1. In both men and women, household income, 
years of education, and employment rate were lower in high-
risk subjects. Concerning comorbidities, the high-risk group 
tended to have greater rates of hypertension, dyslipidemia, and 
diabetes mellitus; this held true for both sexes.
  The threshold of the lowest EQ-5D quintile was at 1.000 in 
men and at 0.913 in women. In men, the proportions of sub-
jects with impaired HRQoL in the low-, moderate-, and high-
risk groups were 16.3%, 21.7%, and 31.7%, respectively; in wom-
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en, the proportions were 16.3%, 37.6%, and 50.0%. In the high-
risk group, the rate of impaired HRQoL was higher in both men 
and women.
  In the univariable logistic regression analysis, ORs were high-
er in the moderate-risk group (OR, 1.42; 95% CI, 1.13–1.78; P= 
0.002 in men; OR, 3.10; 95% CI, 2.53–3.79; P<0.001 in women) 
and the high-risk group (OR, 2.38; 95% CI, 1.95–2.91; P<0.001 
in men; OR, 5.14; 95% CI, 3.85–3.79; P<0.001 in women) than 
in the low-risk group (Table 2). This association was attenuated 
but remained significant after adjustment for socioeconomic 
factors (household income, education, employed status, and 
marital status), psychological factors (stress level), health-relat-
ed behaviors (alcohol intake and physical activity), menopaus-
al status (only women), and BMI. In multivariable analysis, a 
10-year CVD risk ≥20.0% was an independent risk factor for 
impaired health utility in both sexes (OR, 1.62; 95% CI, 1.24–

2.11; P <0.001 in men; OR, 1.46; 95% CI, 1.02–2.08; P =0.04 in 
women) (Tables 3, 4).
  Table 3 shows the association between 10-year CVD risk and 
the 5 EQ-5D dimensions in men; in the multivariable logistic 
regression analysis a 10-year CVD risk ≥20.0%  was significant-
ly associated with self-reported mobility problems (OR, 3.15; 
95% CI, 2.02–4.90).
  Table 4 shows the association between 10-year CVD risk and 
the 5 EQ-5D dimensions in women; a 10-year CVD risk ≥20.0%  
was significantly associated with self-reported mobility (OR, 
1.56; 95% CI, 1.09–2.24), self-care (OR, 2.14; 95% CI, 1.09–4.22) 
and usual activity problems (OR, 1.80; 95% CI, 1.17–2.78).

DISCUSSION

We have demonstrated that a high CVD risk is significantly as-

Table 1. Study population classified on the basis of 10-year CVD risk and stratified by sex

Variable

10-Year CVD risk

Men (N = 4,828) Women (N = 5,479)

< 10.0% 10.0%–19.9%   ≥ 20.0% P-value < 10.0% 10.0%–19.9%  ≥ 20.0% P-value

Total 2,273 (47.1) 1,095 (22.7) 1,460 (30.2) 4,425 (80.8) 740 (13.5) 314 (5.7)
Age (y) 40.5±0.2 52.6±0.3 62.3±0.3 < 0.001 44.0±0.2 63.4±0.5 70.6±0.6 < 0.001
Quartile of household income < 0.001 < 0.001
   Lowest 6.5 11.9 28.2 9.0 35.1 48.1
   Lower intermediate 27.1 24.3 27.8 29.0 27.6 22.8
   Higher intermediate 34.1 31.4 22.0 31.6 20.7 14.6
   Highest 32.3 32.3 22.1 30.4 16.6 14.5
Education level < 0.001 < 0.001
   Elementary or lower 3.6 16.5 32.3 12.5 62.9 80.8
   Middle school 6.7 15.6 19.5 10.7 13.7 9.2
   High school 37.6 37.9 32.6 41.6 18.4 8.6
   University or higher 52.1 30.0 15.6 35.2 4.9 1.4
Employed 93.4 87.2 69.0 < 0.001 55.9 44.4 34.0 < 0.001
Marital status < 0.001 < 0.001
   Married 79.8 89.4 90.6 86.2 65.1 51.3
   Single 17.4 4.2 2.7 5.7 0.7 0.1
   Divorced/widow/widower 2.8 6.4 6.7 8.1 34.2 48.6
Current smoker 44.4 50.6 56.7 < 0.001 5.9 6.4 6.6 0.84
Alcohol consumption ( ≥ 2/wk) 39.5 48.1 44.7 < 0.001 11.3 7.6 2.7 < 0.001
Physical activity 0.13 0.02
   No exercise 50.3 51.2 50.6 55.5 58.8 63.6
   Low-intensity 26.1 26.1 26.9 26.4 27.2 25.2
   Moderate to vigorous-intensity 23.6 22.7 22.6 18.1 14.0 11.2
Level of stress (moderate or extreme) 27.7 25.6 17.5 < 0.001 27.6 24.3 26.7 0.29
Comorbidity*
   Hypertension 4.5 21.2 47.1 < 0.001 6.8 53.7 73.3 < 0.001
   Diabetes mellitus 2.4 13.1 37.2 < 0.001 3.1 23.5 53.4 < 0.001
   Dyslipidemia 4.6 10.9 14.8 < 0.001 5.3 21.0 23.3 < 0.001
   Depression 1.1 3.0 1.4 0.006 4.6 7.8 2.3 0.002
Body mass index (kg/m2) 24.2±0.1 24.5±0.1 24.3±0.1 0.18 23.2±0.1 24.6±0.2 24.7±0.2 < 0.001
Menopausal status
   Premenopausal - - - 3,020 (98.4) 46 (1.5) 2 (0.1)
   Postmenopausal - - - 1,385 (58.0) 693 (29.0) 311 (13.0)

Values are presented as number (%), mean± standard error, or %. Continuous data were assessed using one-way analysis of variance, while categorical data were assessed 
using the chi-square test among the 3 risk groups.
CVD, cardiovascular disease.
*Subjects reported whether they had ever been diagnosed with comorbidities by a doctor.
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sociated with impaired HRQoL after adjusting for demographic 
and clinical factors. These findings suggest that HRQoL assess-

ment might be useful in cardiovascular risk management.
  Concerning the 5 dimensions of the EQ-5D, high CVD risk 

Table 2. Univariable logistic regression analysis to assess the relationship between impaired HRQoL* and demographic or clinical factors

Variable
Men Women

Unadjusted OR (95% CI) P-value Unadjusted OR (95% CI) P-value

Age (y)
   30–44 Reference Reference
   45–64 1.48 (1.20–1.81) < 0.001 1.87 (1.56–2.24) < 0.001
   ≥ 65 3.31 (2.62–4.16) < 0.001 7.18 (5.74–8.97) < 0.001
Quartile of household income
   Highest Reference Reference
   Higher intermediate 1.09 (0.85–1.39) 0.51 1.19 (0.93–1.51) 0.16
   Lower intermediate 1.46 (1.15–1.85) 0.002 1.52 (1.20–1.93) 0.001
   Lowest 2.93 (2.24–3.83) < 0.001 4.63 (3.56–6.02) < 0.001
Education level
   University or more Reference Reference
   High school 1.29 (1.04–1.61) 0.02 1.31 (1.02–1.68) < 0.001
   Middle school 1.99 (1.51–2.62) < 0.001 1.87 (1.40–2.50) < 0.001
   Elementary or less 3.24 (2.54–4.14) < 0.001 5.22 (4.16–6.55) 0.04
Unemployed status 2.64 (2.13–3.27) < 0.001 1.47 (1.28–1.73) < 0.001
Marital status
   Married Reference Reference
   Single 0.93 (0.68–1.27) 0.66 0.79 (0.50–1.23) 0.29
   Divorced/widow/widower 1.56 (1.01–2.40) 0.04 3.05 (2.50–3.71) < 0.001
Current smoker 1.16 (0.98–1.38) 0.08 1.68 (1.22–2.30) 0.001
Alcohol consumption ( ≥ 2/wk) 1.02 (0.85–1.22) 0.81 0.93 (0.72–1.21) 0.593
Physical activity
   Moderate to vigorous-intensity Reference Reference
   Low-intensity 1.01 (0.77–1.32) 0.94 1.04 (0.80–1.35) 0.79
   No exercise 1.19 (0.95–1.49) 0.13 1.34 (1.05–1.69) 0.02
Level of stress (moderate or extreme) 2.19 (1.84–2.61) < 0.001 2.81 (2.40–3.30) < 0.001
Comorbidities†

   Hypertension 1.79 (1.49–2.16) < 0.001 2.91 (2.41–3.51) < 0.001
   Diabetes mellitus 1.46 (1.17–1.81) 0.001 2.09 (1.63–2.66) < 0.001
   Dyslipidemia 1.79 (1.37–2.32) < 0.001 1.98 (1.55–2.53) < 0.001
   Depression 4.96 (2.86–8.60) < 0.001 3.50 (2.55–4.81) < 0.001
Body mass index (kg/m2)
   18.5–22.9 Reference Reference
   < 18.5 1.25 (0.72–2.16) 0.43 1.57 (1.07–2.30) 0.02
   23–24.9 0.89 (0.71–1.13) 0.33 1.18 (0.94–1.48) 0.17
   ≥ 25 0.93 (0.74–1.16) 0.50 1.55 (1.28–1.89) < 0.001
Postmenopausal status - 3.04 (2.60–3.54) < 0.001
10-Year cardiovascular disease risk
   < 10.0%   Reference Reference
   10.0%–19.9%  1.42 (1.13–1.78) 0.002 3.10 (2.53–3.79) < 0.001
   ≥ 20.0% 2.38 (1.95–2.91) < 0.001 5.14 (3.85–6.87) < 0.001

HRQoL, health related quality of life; OR, odds ratio; CI, confidence interval.
*Impaired HRQoL was defined as the lowest quintile of the EuroQoL-5D score. †Subjects reported whether they had ever been diagnosed with comorbidities by a doctor.

Table 3. Multivariable logistic regression analysis to assess the relationship between impaired HRQoL* and the EQ-5D dimensions in men

Impaired HRQoL
EQ-5D dimensions

Mobility Self-care Usual activity Pain/discomfort Anxiety/depression

10-Year cardiovascular disease risk
   < 10.0% Reference Reference Reference Reference Reference Reference
   10.0%–19.9% 1.21 (0.94–1.57) 2.07† (1.31–3.29) 2.69 (0.99–7.31) 1.67 (0.90–3.11) 1.03 (0.76–1.39) 1.67 (1.11–2.53)
   ≥ 20.0% 1.62‡ (1.24–2.11) 3.15‡ (2.02–4.90) 2.23 (0.68–7.28) 1.70 (0.87–3.33) 1.16 (0.86–1.58) 1.50† (0.92–2.45)

Values are presented as odds ratio (95% confidence interval). The results were adjusted for household income, education level, employed status, marital status, stress level, 
alcohol intake, physical activity, and body mass index.
HRQoL, health related quality of life; EQ-5D, EuroQoL-5D.
*Impaired HRQoL was defined as the lowest quintile of the EQ-5D score. †P < 0.05. ‡P < 0.001.
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was significantly associated with mobility problems in both 
men and women, as well as with self-care and usual activity 
problems in women only. These findings are consistent with 
the results of previous studies involving patients with establish
ed CVD. For instance, in a 2008 study analyzing the national 
survey of the United States, the Physical Component Summary 
score of the 12-item Short Form Health Survey was significantly 
lower in all CHD subgroups than in those without CHD; how-
ever, the Mental Component Summary score was lower in some 
CHD subgroups only.6) Another study found that CHD seems 
to influence both the physical component and overall health, 
but has limited influence on mental health.7)

  We also assessed the impact of socio-demographic predic-
tors on impaired HRQoL using multivariable regression analy-
sis. Impaired HRQoL was correlated with lower household in-
come, lower educational level, unemployed status, not living 
with marriage partner, moderate or higher levels of stress, other 
comorbidities, and postmenopausal state. This is consistent 
with previous research;20) all these factors are detrimental to 
HRQoL and increase CVD risk.21) However, we noted in addi-
tion that a 10-year CVD risk of ≥20% is an independent predic-
tor of impaired HRQoL, even after correcting for such covari-
ates. Thus, our findings suggest that an increased CVD risk is 
important in impaired HRQoL.
  It is well known that socioeconomic status (SES) has a signif-
icant impact on quality of life. Nonetheless, comprehensive life-
style changes can improve cardiovascular health in people of 
low SES to a similar degree as in people of high SES.22) Put an-
other way, even despite the effects of the SES, cardiovascular 
risk management may improve HRQoL.
  We found that certain factors differ between men and wom-
en with regard to their influence on CVD risk. For example, in 
the ‘moderate-risk’ and ‘high-risk’ groups, the proportion of 
women who were divorced or widowed was much higher than 
that of men, probably because the average age of the men dif-
fered from that of the women in both groups. The proportions 
of our study subjects who were divorced or widowed were as 
follows: 5.0% of men 50–59 years old, 5.9% of men 60–69 years 
old, 25.3% of women 60–69 years old, and 57.3% of women 70–
79 years old. In both men and women, these numbers are simi-

lar to the ‘divorced or widowed’ rates at the average age in both 
the ‘moderate risk’ and ‘high-risk’ groups. Another apparent 
reason for the large difference in the ‘divorced or widowed’ rate 
is that most married women have a husband older than them-
selves in South Korea. In all risk groups, the sexes differed in 
terms of stress level; this is most likely due to age and post-meno
pausal status. Whereas the perceived stress level decreased with 
increasing age in men, the level in women decreased with in-
creasing age as far as the ‘50–59 years old’ group, and increased 
after that.12) Furthermore, psychological stress is known to be 
increased in peri- and post-menopausal women.23) Because 
more than 99% of women in the ‘high-risk’ group were post-
menopausal, we consider menopause to have influenced the 
increased stress level in that group.
  There may be several reasons high CVD risk has a negative 
impact on HRQoL. For example, previous studies have report-
ed that the HRQoL of individuals with hypertension is worse 
than that of normotensive persons.24) Those with diabetes or 
poorly controlled blood glucose have poorer HRQoL than those 
with normal glucose.25) In addition, HRQoL is significantly as-
sociated with current smoking.26) Regarding dyslipidemia, re-
sults differ as to whether it is associated with impaired HRQoL. 
Specifically, in a large hospital-based survey among individu-
als without CHD, those with dyslipidemia had lower adjusted 
mean HRQoL scores,27) whereas another study found no asso-
ciation.28) In the present study, the ‘high-risk’ group had the 
highest rates of hypertension, dyslipidemia, diabetes mellitus, 
and current smoking. Future studies into the association of qual-
ity of life with CVD should address predictors and mechanisms 
acting on HRQoL.
  The present study had several important strengths. The study 
involved a representative sample of the general Korean popu-
lation, and the quality of KNHANES study procedures was rig-
orously controlled. Our findings have important public health 
implications for the general population.
  On the other hand, several limitations of our study need to 
be noted. Firstly, as this study was conducted using cross-sec-
tional data, it was not possible to assess the causal relationship 
between 10-year CVD risk and HRQoL. Furthermore, the EQ-
5D instrument has been reported as showing a ceiling effect.29) 

Table 4. Multivariable logistic regression analysis to assess the relationship between impaired HRQoL* and the EQ-5D in women

Impaired HRQoL
EQ-5D

Mobility Self-care Usual activity Pain/discomfort Anxiety/depression

10-Year cardiovascular disease risk
   < 10.0%  Reference Reference Reference Reference Reference Reference
   10.0%–19.9% 1.25 (0.98–1.60) 1.33† (1.01–1.75) 1.55 (0.89–2.69) 1.40 (0.98–2.01) 1.32† (1.03–1.69) 0.83 (0.60–1.15)
   ≥ 20.0%   1.46† (1.02–2.08) 1.56† (1.09–2.24) 2.14† (1.09–4.22) 1.80‡ (1.17–2.78) 1.08 (0.77–1.52) 0.75 (0.45–1.25)

Values are presented as odds ratio (95% confidence interval). The results were adjusted for household income, education level, employed status, marital status, stress level, 
alcohol intake, physical activity, body mass index, and menopausal status.
HRQoL, health related quality of life; EQ-5D, EuroQoL 5 dimensions.
*Impaired HRQoL was defined as the lowest quintile of the EQ-5D score. †P < 0.05. ‡P < 0.001.
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The highest scores (1.000) of the EQ-5D index in our study were 
78.2% in men and 68.8% in women. The index may be less sen-
sitive in describing mild-severity health levels. Nonetheless, 
the EQ-5D instrument is a reasonably valid and reliable instru-
ment for surveying the general population.30) The index may be 
useful in clinical research and epidemiological studies to gen-
erate preference-based HRQoL evaluations.
  In conclusion, high CVD risk is an independent predictor of 
impaired HRQoL after adjustment for socio-demographic fac-
tors and certain medical comorbidities, namely mobility prob-
lems in men, and mobility, self-care, and usual activity prob-
lems in women. Therefore, clinicians should focus not only on 
controlling modifiable risk factors, but also on the subjective 
perception of health in individuals at high risk of CVD.
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