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Background: We examined the relationship between vitamin D status and health-related quality of life, and ex-
plored other related factors in the general Korean population.

Methods: We used data from the 2007-2012 Korea National Health and Nutrition Examination Survey on 14,104
adults, aged 20-49 years, who had consented to serum vitamin D measurement and answered health-related qual-
ity of life questions. EuroQol-5 was used for measurement. Serum vitamin D levels were measured at intervals of
0-9.99, 10-19.99, 20-29.99, and 230 ng/mL.

Results: Participants with higher serum vitamin D (serum 25-hydroxyvitamin D) levels were significantly less likely
to report problems with depression and anxiety. After adjustment for age, gender, income level, education level,
marital status, alcohol consumption, smoking status, and the existence of depressive disorders, the odds ratio for
reporting a problem with depression and anxiety was 0.60 (95% confidence interval [CI], 0.39-0.91). The odds ratio
for the prevalence of any problem was 0.69 (95% CI, 0.53-0.89) before adjustment, but was not statistically signifi-
cant after adjustment. No significant associations were observed for problems with mobility, self-care, usual activi-
ty, or pain and discomfort.

Conclusion: This is the first study to examine the associations between vitamin D and health-related quality of life
for the general Korean population. Vitamin D status was not significantly associated with the dimensions of Euro-
Qol-5 except for depression and anxiety problems.
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INTRODUCTION

Vitamin D is involved in the absorption and distribution of calcium,
and the correlation between vitamin D and bone health has been
proven through numerous studies.” In 2006, vitamin D deficiency was
found in 92.1% of Korean women, which is the highest prevalence rate
worldwide.” According to the Korea National Health and Nutrition Ex-
amination Survey (KNHANES) in 2008, the average blood vitamin D
levels was 21.2 ng/mL for males and 18.2 ng/mL for females, which
were below the normal vitamin D level of 30 ng/mL. Also, the average
vitamin D level in those aged 20-59 was lower than that for ages 50-79,
which is presumed to be caused by a decrease in sun exposure for
young and middle-aged adults.” Vitamin D dietary supplementation
is recommended worldwide; in 2011, the Institute of Medicine recom-
mended 600 IU/d for adults over 19 years of age, and 800 IU/d for
those over 70 years of age.” There have been many studies on the cor-
relation between chronic diseases and vitamin D, and groups with se-
rum levels over 30 ng/mL or with vitamin D consumption beyond the
recommended minimum displayed lower prevalence rates of cancers,
autoimmune diseases, osteoarthritis, diabetes, and cardiovascular dis-
eases than groups with levels less than 30 ng/mL or with insufficient
intake.””

As the relationship between vitamin D and various diseases or
health conditions has become known, interest in the contribution of
vitamin D to overall health-related quality of life has increased. A study
in Canada examined the correlation between vitamin D and health-
related quality of life (HRQOL) in those over 70 years of age, and re-
ported that vitamin D level was partially associated with HRQOL.? A
study performed in the USA by including war veterans who supple-
mented vitamin D showed improvements in pain, quality of sleep, and
quality of life.”” The KNHANES showed that vitamin D level and aver-
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Figure 1. Study flow chart. *Missing data for the variables of the EuroQol-5
dimension questionnaire, vitamin D level, body mass index, or alcohol frequency.
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age daily sleep hours were related,” and a study on Korean women
over 60 showed that vitamin D level was an independent risk factor for
depression."” However, no studies have directly considered vitamin D
and overall HRQOL. Therefore, this study examined the correlation
between vitamin D level and HRQOL in adults.

METHODS

1. Subjects

This was a cross-sectional study. Of 45,811 participants in the
KNHANES from 2007-2012, a total of 17,183 participants aged 20-50
were initially selected, excluding 28,628 participants below 19 or over
50 years; of these, 14,104 were selected as the final study subjects by
excluding 3,079 participants with missing values for variables such as
quality of life survey, vitamin D level, body mass index (BMI), or histo-
ry of alcohol consumption (Figure 1).

2. Measurement of Vitamin D

Serum 25-hydroxyvitamin D level was measured as ng/mL, using the
1470 WIZARD gamma-Counter (PerkinElmer, Turku, Finland); for ra-
dioimmunoassay, the 25-hydroxyvitamin D 1251 RIAKit (DiaSorin,
Stillwater, MN, USA) was used. Clinically, vitamin D level below 20 ng/
mL is considered deficiency, 20-29 ng/mL is insufficiency, and over 30
ng/mL is sufficiency.”” In the subject group, 9.8% had a level less than
10 ng/mL, while only 5.6% had over 30 ng/mL. Therefore, the vitamin
D level intervals were set at 0-9.99, 10-19, 20-29.99, and =30 ng/mL in
this study.

3. Health-Related Quality of Life Evaluation

The HRQOL survey used in the 2007-2012 KNHANES was the Euro-
Qol-5 dimension (EQ-5D), which consists of 5 components asking
about current health status. These include mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression, for which the re-

”u

spondent is to select one of 3 choices: “no problem,” “moderate prob-
lem,” or “extreme problem.” Combinations of these problems result in
243 different health conditions. The EQ-5D index score is calculated as
a weighted index value from 1, completely healthy, to -0.171, which is
the lowest score.'” Since there is no reference point defining a poor
quality of life, the lowest quintile of the EQ-5D index score was arbi-
trarily set as the reference point in defining a poor quality of life. For
the 5 HRQOL items, “moderate problem” and “extreme problem” were

combined as “problem exists”

4. Other Factors

In addition to a health survey and a health knowledge and behavior
survey, age, gender, income level, education level, marital status, alco-
hol consumption, and smoking were also evaluated. Age groups were
divided into 20-29, 30-39, and 40-49 years. Income level was bisected
into the bottom 25% and top 75%, and education level was divided
into <6, 6-8, 9-12, and =12 years. Marital status consisted of single,

married, divorced (or separated), or widowed; smoking consisted of



JiSunKim, etal. ® Vitamin D and Health-Related Quality of Life www.kjfm.or.kr 223
Table 1. Prevalence of problems in the EQ-5D dimensions among 14,104 study participants
Problem§ with Problems with Problemg \.N.ith Problems with pain Proplems with . Any problem
Variable % mobility self-care usual activities and discomfort depression and anxiety
% P-value® % P-value % P-value % P-value % P-value % P-value

25(0H)D (ng/mL)

0-9.99 9.78 3.05 Ref 097 Ref 2.10 Ref 14.71 Ref 10.08 Ref 22.57 Ref

10-19.99 78.79 3.29 0.69 0.56 0.09 2.14 0.55 14.04 0.55 8.03 0.035 19.91 0.06

20-29.99 5.83 3.26 0.82 0.21 0.05 1.90 0.51 13.53 0.51 7.22 0.06 18.72 0.08

>30 5.61 3.22 0.85 0.58 0.36 2.08 0.59 15.71 0.59 6.89 0.03 20.94 047
Age ()

20-29 23.64 2.46 Ref 0.33 Ref 1.71 Ref 12.81 Ref 8.67 Ref 19.29 Ref

30-39 39.14 2.72 0.46 0.54 0.16 1.65 0.83 13.89 0.15 8.08 0.33 19.87 0.50

40-49 37.22 469  <0.0001 0.86 0.0044 3.07 <0.0001 16.13  <0.0001 8.27 0.51 2210 0.0019
Gender

Male 56.08 2.60 Ref 0.73 Ref 1.86 Ref 11.27 Ref 452 Ref 14.79 Ref

Female 43.92 401 <0.001 0.52 0.12 245 0.02 16.98 0.0001 11.24 0.0001 25.08  <0.0001
Income

Low income 23.67 484  <0.0001 1.21 <0.0001 372 <0.0001 16.98  <0.0001 11.20 <0.0001 24.39 0.0003

Other 76.33 2.92 Ref 0.41 Ref 1.68 Ref 13.76 Ref 7.39 Ref 19.42 Ref
Education (y)

<6 2.28 1246 <0.0001 280  <0.0001 9.03 <0.0001 271 <0.0001 16.51 <0.0001 36.45  <0.0001

6-8 520 832  <0.0001 150  <0.0005 6.00 <0.0001 1951 <0.0001 11.87 <0.0001 28.79 0.0019

9-11 4576 355  <0.0001 0.57 0.28 2.29 <0.0001 1517 <0.0001 8.68 0.0009 21.49 0.51

>12 46.77 2.24 Ref 0.44 Ref 1.33 Ref 12.61 Ref 711 Ref 17.97 Ref
Marital status

Unmarried 26.10 2.72 0.07 0.52 0.94 2.01 0.84 12.50 0.0006 8.90 0.0086 19.30 0.14

Married 69.90 334 Ref 0.53 Ref 1.96 Ref 14.81 Ref 7.53 Ref 20.45 Ref

Divorced, widowed 4,00 853  <0.0001 266  <0.0001 7.46 <0.0001 22.02  <0.0001 17.41 <0.0001 31.08  <0.0001
Alcohol frequency (times/mo)

<1 33.38 4.00 Ref 0.66 Ref 2.91 Ref 16.38 Ref 10.03 Ref 23.63 Ref

1-4 42.99 3.00 0.02 0.45 0.22 1.64 0.0002 13.00 0.0001 7.30 0.0001 18.66  <0.0001

>5 23.63 2.78 0.0098 0.69 0.88 2.00 0.03 13.46 0.0018 7.25 0.0001 18.54  <0.0001
Smoking status

Current smoker 55.40 3.38 0.45 0.89 0.0014 2.46 0.06 13.27 0.02 7.03 0.0002 18.33 0.24

Past smoker 22.41 4.7 0.27 0.70 0.43 1.66 0.81 15.70 0.81 8.99 0.93 24,72 0.15

Nonsmoker 61.37 3.10 Ref 0.39 Ref 1.88 Ref 15.00 Ref 9.18 Ref 21.77 Ref
Body mass index (kg/m?)

0-22.9 50.60 2.82 Ref 0.52 Ref 2.10 Ref 13.85 Ref 8.75 Ref 20.39 Ref

23-24.9 20.43 3.04 0.59 0.53 0.96 2.06 0.65 13.44 0.65 7.92 0.26 19.36 0.33

>25 29.08 4.10 0.0016 0.72 0.28 2.36 0.12 15,15 0.12 7.26 0.02 20.31 0.93
Depressive disorder

No 80.38 6.97 Ref 1.04 Ref 5.50 Ref 25.76 Ref 24.36 Ref 42.34 Ref

Yes 19.63 16.50 0.0001 2.75 0.10 16.08 0.0001 40.38 0.0001 54.21 0.0001 69.00  <0.0001
Hypertension

No 25.24 2.78 Ref 0.73 Ref 173 Ref 1.71 Ref 3.23 Ref 14.65 Ref

Yes 74.76 7.04 0.09 1.41 0.44 2.94 0.38 18.65 0.05 7.75 0.05 26.58 0.0036
Osteoarthritis or rheumatoid arthritis

No 32.22 8.97 Ref 0.96 Ref 4.33 Ref 29.08 Ref 15.86 Ref 36.81 Ref

Yes 67.77 16.52 0.05 1.93 0.37 6.56 0.33 36.80 0.12 15.39 0.90 46.18 0.07
Asthma

No 66.67 8.31 Ref 2.57 Ref 6.27 Ref 21.87 Ref 11.71 Ref 30.06 Ref

Yes 33.33 12.18 0.35 1.65 0.60 9.33 0.36 19.50 0.67 15.06 0.44 26.89 0.60
Diabetes mellitus

No 21.43 9.08 Ref 0.81 Ref 517 Ref 23.09 Ref 14.62 Ref 25.00 Ref

Yes 78.57 10.59 0.77 1.41 0.66 5.81 0.87 24.30 0.87 7.87 0.19 30.08 0.52
EQ-5D index score 0.77+0.00 <0.01 0.73+0.01 <0.01 0.75+0.01 <0.01 0.87+0.00 <0.01 0.86+0.00 <0.01 0.88+0.01 <0.0001

Values are presented as weighted proportion. Simple logistic regression was applied to acquire the prevalence of each EQ-5D dimension according to variables.
EQ-5D, EuroQol-5 dimension; 25(0H)D, serum 25-hydroxyvitamin D level; Ref, reference category.
*Compared with the reference category.
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current smoker, past smoker, and nonsmoker; and alcohol consump-  23-24.9, and >25 kg/m® Lastly, subjects were questioned for diseases
tion consisted of frequency of less than once a month, 1-4 times a  including hypertension, osteoarthritis or rheumatoid arthritis, asthma,

month, and more than 5 times a month. BMI was divided into 0-22.9, diabetes, and depression.

Table 2. Changes in the odds ratio for each EQ-5D dimension problem per 30 ng/mL increase in vitamin D level among 14,104 study participants

) Unadjusted Model 1* Model 2
Problems with
OR (95% Cl) P-value OR (95% Cl) P-value OR (95% Cl) P-value
Morbidity 1.33(0.80-2.20) 0.27 1.36 (0.80-2.30) 0.26 1.29 (0.76-2.19) 0.35
Self-care 0.43 (0.08-2.46) 0.34 0.22 (0.03-1.55) 0.13 0.23(0.03-1.80) 0.16
Usual activities 0.81 (0.44-1.50) 0.49 0.71(0.36-1.40) 0.32 0.82 (0.42-1.57) 0.55
Pain/discomfort 0.91 (0.68-1.21) 0.52 1.07 (0.80-1.44) 0.65 1.02 (0.75-1.38) 0.90
Depression/anxiety 0.39 (0.26-0.58) <0.0001 0.61(0.41-0.91) 0.02 0.60 (0.39-0.91) 0.02
Any 0.69 (0.53-0.89) 0.0049 0.90 (0.69-1.16) 0.41 0.86 (0.64-1.14) 0.28

Simple logistic regression and multivariate logistic regression were applied to acquire each odds ratio of EQ-5D dimensions according to 30 ng/mL increase of serum vitamin
D level.

EQ-5D, EuroQol-5 dimension; OR, odds ratio; Cl, confidence interval.

*Adjusted for age and gender. "Adjusted for age, gender, income, marriage, education, alcohol, smoking, and depressive disorder.

Table 3. Effect of vitamin D levels, gender, age, income, marital status, education, alcohol frequency, smoking status, and depressive disorder on the odds ratio of lowest 5th
quintile of EQ-5D index score

i Unadjusted Model 1* Model 2
Variable
OR (95% Cl) P-value* OR (95% Cl) P-value OR (95% Cl) P-value

25(0H)D (30 ng/mL) 0.70 (0.54-0.90) 0.0062 0.91 (0.70-1.18) 0.47 0.86 (0.65-1.15) 0.31
Age ()

20-29 Ref Ref Ref

30-39 1.04 (0.93-1.16) 0.50 1.05 (0.92-1.20) 0.47 1.00 (0.84-1.20) 0.99

40-49 1.19(1.07-1.32) <0.0001 1.25 (1.10-1.43) 0.0012 1.17 (0.95-1.44) 0.13
Gender

Male Ref Ref Ref

Female 1.93 (1.77-2.10) <0.0001 1.91 (1.73-2.12) <0.0001 1.82 (1.56-2.12) <0.0001
Income

Low income 1.34 (1.22—1.47) <0.0001 NA NA 1.02 (0.90-1.16) 0.75

Other Ref Ref
Education (y)

<6 2.62 (2.07-3.32) <0.0001 NA NA 1.64 (1.22-2.20) 0.0009

6-8 1.85(1.55-2.19) <0.0001 NA NA 1.36 (1.07-1.74) 0.01

9-12 1.25(1.15-1.36) <0.0001 NA NA 1.11 (0.99-1.24) 0.08

>12 Ref Ref
Marital status

Unmarried 0.93 (0.85-1.02) 0.14 NA NA 1.05 (0.88-1.26) 0.58

Married Ref Ref

Divorced, widowed 1.76 (1.46-2.11) <0.0001 NA NA 1.22 (0.94-1.59) 0.14
Alcohol frequency (times/mo)

<1 Ref Ref

1-4 0.74 (0.67-0.83) <0.0001 NA NA 0.85 (0.75-0.96) 0.0068

>5 0.74 (0.65-0.83) <0.0001 NA NA 0.91 (0.78-1.06) 0.24
Smoking status

Current smoker 0.81 (0.72-0.90) <0.0001 NA NA 1.27 (1.09-1.49) 0.0028

Past smoker 1.18 (0.82-1.69) 0.37 NA NA 1.61 (1.11-2.36) 0.01

Nonsmoker Ref Ref
Depressive disorder

No Ref Ref

Yes 3.30 (2.21-4.16) <0.0001 NA NA 2.86 (2.04-4.02) <0.0001

Simple logistic regression and multivariate logistic regression were applied to acquire each odds ratio for the lowest quintile of EQ-5D dimensions according to 30 ng/mL
increase of serum vitamin D level and other variables.

EQ-5D, EuroQol-5 dimension; OR, odds ratio; Cl, confidence interval; 25(0H)D, serum 25-hydroxyvitamin D level; Ref, reference category; NA, not available.

*Adjusted for age and gender. "Adjusted for age, gender, income, marriage, education, alcohol, smoking, and depressive disorder. *Compared with the reference category.
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5. Statistical Analysis

Table 1 shows the prevalence of 5 problems in the HRQOL survey
based on vitamin D level category and subject age, gender, income
level, education level, marital status, alcohol consumption, and smok-
ing status, and diseases including hypertension, osteoarthritis or rheu-
matoid arthritis, asthma, diabetes, and depression. The study on the
difference between vitamin D level category and prevalence in the
HRQOL was conducted by simple regression analysis. Table 2 shows
the relevance of 5 qualities of life based on vitamin D level and health-
related problem status, by using simple and multiple regression analy-
sis. Table 3 shows simple regression analysis and multiple regression
analysis for other factors (age, gender, income level, education level,
marital status, alcohol consumption, smoking status, and depression)
relevant to decline in quality of life. All results were considered statisti-
cally significant at a P-value <0.05.

All statistical analyses were performed using SAS ver. 9.2 (SAS Insti-
tute Inc., Cary, NC, USA). Statistical analysis of the survey was per-
formed using weighted values according to the guidelines of the Korea
Centers for Disease Control and Prevention for the raw data of the
KINHANES.

RESULTS

The average serum vitamin D level for all subjects was 16.94 ng/mL,
ranging from 2.95 ng/mL to 58.66 ng/mL. In subjects with vitamin D
levels of <10 ng/mL, the weight ratio (number) was 9.78% (1,379), that
of subjects 10-20 ng/mL was 78.79% (11,112), that of subjects 20-30
ng/mL was 5.83% (822), and that of subjects over 30 ng/mL was 5.61%
(791) (Table 1). Table 1 shows the prevalence of each EQ-5D item
based on vitamin D level interval and the prevalence of any problem.
As the vitamin D level interval increased, depression/anxiety signifi-
cantly decreased. Table 1 also displays the relevance to age, gender, in-
come level, education level, marital status, alcohol consumption, and
smoking status, and diseases including hypertension, osteoarthritis or
rheumatoid arthritis, asthma, diabetes, depression, and HRQOL. Sub-
jects in their 20s displayed increased prevalence of 4 out of 5 quality of
life indicators compared with subjects in their 40s. Prevalence signifi-
cantly changed in 3 out of 5 EQ-5D problems based on gender, income
level, education level, marital status, alcohol consumption frequency,
smoking status, and depression. The average EQ-5D index score for
the prevalence of any problem was 0.88+0.01.

Table 2 shows the relevance of vitamin D level and 5 problems of the
EQ-5D before and after adjustment. Adjustments were made for age
and gender first, and were compared with the adjustment results in-
cluding other variables (age, gender, income level, education level,
marital status, alcohol consumption frequency, smoking status, and
depression). Prevalence in the group with levels over 30 ng/mL did not
show statistically significant differences compared with the group with
less than 30 ng/mL in terms of mobility (+33%), self-care (-57%), usual
activities (-19%), and pain/discomfort (-9%), and there was no statisti-

cal significance after adjustment. However, the prevalence of anxiety/
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Figure 2. Mean EQ-5D index score by vitamin D category among 14,104
participants. Simple logistic regression analysis was applied, and the differences
between serum vitamin D level intervals were not statistically significant (P=0.42).
EQ-5D, EuroQol-5 dimension; 25(0H)D, serum 25-hydroxyvitamin D level.

depression decreased 61% before adjustment, and the decrease was
statistically significant both before and after adjustment. The odds ra-
tio for the prevalence of any problem was 0.69 (95% confidence inter-
val [CI], 0.53-0.89), but was not statistically significant after adjust-
ment.

Figure 2 shows the average EQ-5D index score based on vitamin D
interval as a graph, in which the EQ-5D index score did not display a
tendency to increase as vitamin D level interval increased, showing no
statistical significance (P=0.42).

Table 3 shows the odds ratio of the EQ-5D score index of the lowest
quintile based on variables including vitamin D, age, gender, income
level, education level, marital status, alcohol consumption frequency,
smoking, and existence of depression. Based on an odds ratio of 1, the
odds ratio of the group with levels 230 ng/mL was significantly lower
than prior to adjustment, but was not significant after adjustment. The
group over 40 years of age displayed a higher odds ratio of 1.25 (95%
CI, 1.10-1.43) than the group over 20 after adjustments in age and gen-
der (P=0.0012). The odds ratio of women before and after adjustment
was 1.82 (95% CI, 1.56-2.12), and was higher than that of men
(P<0.0001). In terms of education level, the odds ratio after adjustment
was higher in the group with less than 6 years of education than the
group with 12 years or more (1.64; 95% CI, 1.22-2.20; P=0.0009). Alco-
hol consumption frequency 1-4 times/mo displayed a lower odds ra-
tio than frequency less than once/month (0.85; 95% CI, 0.75-0.96;
P=0.0068). Smokers displayed a higher odds ratio than nonsmokers
(1.27;95% CI, 1.09-1.49; P=0.0028), and the non-depression group dis-
played a higher odds ratio than the depression group after adjustment
(2.86; 95% CI, 2.04-4.02; P<0.0001).

http://dx.doi.org/10.4082/kjfm.2016.37.4.221
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DISCUSSION

Numerous studies have shown that groups with increased vitamin D
levels or consumption had increased muscular strength and a de-
crease in fall risk compared with the group without vitamin D supple-
mentation.”'*" In other words, decreased vitamin D level may be re-
lated to increased prevalence of mobility, self-care, and usual activity
deficits related to muscular strength. Studies have shown that low vita-

20)

min D level increases sensitivity to pain,”” and that moderate vitamin

D level reduces osteoarthritis knee pain in middle-aged women.?”
Thus, it can be predicted that lower vitamin D levels lead to an in-
crease in pain/discomfort prevalence. Decreased vitamin D levels
during pregnancy also led to increased prevalence of postpartum de-
pression,?” and a meta-analysis of studies from 2008-2013 on the rela-
tionship between vitamin D deficiency and depression in seniors con-
firmed a significant association between vitamin D decline and in-
creased prevalence of depression in 6 out of 10 studies.*”

Recently, a study in Korea compared vitamin D levels and HRQOL
in osteoarthritis patients over 50 years of age, and the ratio of the EQ-
5D index score of the lowest quartile was higher in the vitamin D-defi-
cient group (<10 ng/mL) than the normal group (=10 ng/mL), but
there was no significant difference in the prevalence of pain/discom-
fort and depression/anxiety based on vitamin D level.” In our study,
the increase in prevalence was significant for depression/anxiety
alone, which is presumably because the reference point for the normal
vitamin D group was different and age over 50 was a confounding fac-
tor that influenced the increase in depression/anxiety.

The results of this study did not reveal a significant relationship be-
tween vitamin D and the problems of HRQOL except for depression/
anxiety. This may be because various clinical and social factors are re-
lated to the quality of life in a complex manner, making it difficult to
deduce a clear correlation based simply on the measurement of vita-
min D levels. This study excluded older adults and seniors (over 50),
and targeted a relatively healthy age group (20-49), so there may have
been little difference in mobility, self-care, usual activities, and pain/
discomfort. The fact that vitamin D was measured only once and that
vitamin D consumption, exposure to sun, and the amount of exposure
were not taken into consideration may have affected the result as well.
Moreover, vitamin D production may have decreased because of de-
creased sun exposure due to depression. Study of such aspects in the
future would lead to more persuasive and meaningful results.

There are limitations to this study. First, this was a cross-sectional
study and could not explain the causal relationship between vitamin
D and quality of life. Second, although this study used the highly credi-
ble KNHANES data and obtained sufficient samples, the rate of “prob-
lem exists” responses was relatively lower for self-care than for other
problems, and this may have interfered with accurate analysis. More-
over, although this study was performed after adjusting for age, gender,
income level, education level, marital status, drinking, smoking, and
presence of depression, and restricted the target to the ages of 20-49 to

minimize the prevalence of chronic diseases, it did not completely
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eliminate confounding factors that may affect the relevance of vitamin
D to HRQOL. Lastly, although the EQ-5D is a simple and easy accred-
ited measuring tool for quality of life, it is a self-survey that is suscepti-
ble to information error.

In conclusion, the results of a cross-sectional study targeting a large
Korean population showed that the correlation between vitamin D
and HRQOL is either weak or nonexistent. A correlation may be re-

vealed through future prospective studies.
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