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ABSTRACT

Associations between Vitamin D and Sarcopenia
in Korean Adults; Based on 2009-2010 Korean

National Health and Nutrition Examination Survey

Jang, Dae-Geun

Advisor: prof. Choi Seong-Woo, M.D., Ph.D.
Department of Public Health

Graduate School of Health Science,

Chosun University

Objective: This study was conducted to identify the association between
vitamin D and Sarcopenia among all adults in Korea using data from the

National Health and Nutrition Survey (2009-2010).

Methods: This study was analyzed using the National Health and
Nutrition Survey (2009-2010), and participants numbered 10,533 in 2009
and 8958 in 2010 and 19,491 people participated. among them 17,729
people were adults over 20 ages. A total of 12,324 (male: 5375 men, 6949)
were analyzed, excluding 4,800 people who did not measure the
Appendicular Skeletal Muscle mass(ASM) and 605 people who did not

perform blood tests.

Results: After revised these correction factor such as the sex, age, waist
circumference, survey years, season of investigation, household income,
education level, marital status, residence, occupation, smoking, high
physical activity, moderate physical activity, walking physical activity, use
of dietary supplements, and number of chronic disease, Sarcopenia was

decreased statistically. And the decrease in Sarcopenia caused by the

_iv_
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increase in vitamin D appeared equally among all age groups when

analysed stratified age groups.
Conclusion: An analysis using data from the National Health and
Nutrition Survey 2009-2010 showed a statistically significant decrease in

Sarcopenia as vitamin D increases in all adults in the country.

Keyword: Deficiency, Sarcopenia, Vitamin D, 25(OH)D,
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Table 1. General characteristics of study subjects

Variable N e%(SE) or
Mean+SD

Number 12,324
Sarcopenia patient 1,454 9.5(0.5)
Vitamin D(ng/mL) 17.8+0.2
Sex Male 5,375 50.1(0.5)
Female 6,949 49.9(0.5)
Agel(years) 44.9+0.3
20-39 3,918 40.7(0.9)
40-64 5,829 46.5(0.8)
=65 2,577 12.8(0.5)
Height(cm) 164.0+0.1
Weight(kg) 63.9+0.1
Waist circumference(cm) 80.910.2
Survey years 2009 6,766 51.9(1.0)
2010 5,558 48.1(1.0)
Season of investigation Spring 3085 26.2(2.6)
Summer 3209 25.9(2.6)
Fall 2934 21.8(2.3)
Winter 3096 26.1(2.6)
Household income Lowest 2,423 16.4(0.6)
Medium-lowest 2,956 24.8(0.8)
Medium-highest 3,411 29.6(0.8)
Highest 3,392 29.2(0.9)
Education level <Elementary school 3,178 19.2(0.7)
Middle school 1,391 10.0(0.3)
High school 4,169 38.9(0.8)
> College 3,510 31.9(0.8)
Marital status Married 10,663 79.8(0.7)
Unmarried 1,643 20.2(0.7)
Residence Urban 9,362 79.9(2.0)
Rural 2,962 20.1(2.0)
Occupation Yes 7,419 64.9(0.7)
No 4774 35.1(0.7)

e%, estimated percentage; SE, standard error.; SD. Standard deviation
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Table 2. Health behaviors and comorbidity of the subjects

Variable

N e%(SE)
Smoking Yes 2,679 27.000.5)
No 9,575 73.0(0.5)
Drinking Yes 6,608 59.8(0.7)
No 5,602 40.2(0.7)
High physical activities Yes 1,941 17.4(0.5)
No 10,314 82.6(0.5)
Moderate physical activities Yes 1,582 12.4(0.5)
No 10,673 87.6(0.5)
Walking physical activities Yes 5,261 43.7(0.6)
No 6,992 56.3(0.6)

Muscular strength exercise (day/week)
No 9,095 71.1(0.6)
1 day 714 6.8(0.3)
2 day 714 6.8(0.3)
=3 1,736 15.3(0.4)
Use of dietary supplements Yes 4,368 35.2(0.6)
No 7,298 64.8(0.6)
Number of chronic disease” 0 7,041 63.7 (0.7)
1 3,077 22.8 (0.5)
2 1,502 9.7 (0.4)
>3 652 3.9 (0.2)

€%, estimated percentage; SE, standard error.
*Chronic diseases were inclued HTN, DM, dyslipidemia, cerebral vascular disease,

arthritis, cancer, liver cirrhosis, renal insufficiency, etc
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Table 3. General characteristics of study subjects by the vitamin D quartiles

Vitamin D

Variables Deficient  Insufficient  Sufficient Optimal

<10.0 10.0-19.9 20.0-29.9 =>30.0 prvalue

Sex Male 30.8(1.8) 47.2(0.7) 60.2(1.1) 63.9(1.8)  <0.001
Female 69.2(1.8) 52.8(0.7) 39.8(1.1) 36.1(1.8)

Age(years) 41.4+0.7 43.3+0.3 48.3+0.5 524+0.8  <0.001
20-39 51.7 (22) 451 (1.1) 311 (1.4)  20.7 (2.4)
40-64 37.8 (1.8)  44.2 (0.9) 527 (1.2) 564 (2.4)
=65 104 (1.2)  10.8 (0.5) 16.2 (09 228 (1.7)

Height(cm) 161.8+0.4 164.1+0.2 164.4+0.2 163.9+0.4  <0.001

Weight(kg) 59.9+£0.5 64.0+0.2 64.8+0.3 63.8£0.5  <0.001

Waist circumference(cm) 77.4+0.5 80.7+0.2 82.2+0.2 82.8£0.5  <0.001

Survey years 2009 52.1(3.1) 52.4(1.3) 51.1(2.0) 49.6(4.2)  0.820
2010 47.9(3.1) 476(1.3) 489(2.0) 50.4(4.2)

Season of investigation Spring  36.9(4.2) 30.3(2.8) 17.0(2.3) 8.7(2.2) <0.001
Summer 14.9(2.5) 21.3(2.4) 37.1(3.4) 42.1(5.1)
Fall 8.9(1.6) 19.4(2.3) 28.2(3.0) 36.8(5.0)
Winter 39.3(4.3) 29(2.8) 17.7(2.4) 12.4(2.9)

Household income Lowest 17.8(1.8) 15.1(0.7) 18.0(1.0) 21.6(2.0)  0.001
Medium-lowest  22.4(1.9) 24.6(0.9) 25.3(1.2) 28.9(2.0)
Medium-highest 32.3(2.2) 30.4(0.9) 27.4(1.1) 25.8(2.0)
Highest 27.5(2.4) 29.9(1.1) 29.3(1.4) 23.7(2.1)

Education level < Elementary school 15.2(1.4) 16.4(0.7) 24.4(1.2) 31.4(2.6)  <0.001
Middle school 7.8(1.1) 9.2(0.4) 11.4(0.7) 16.1(1.7)
High school 42.4(2.2) 40.1(0.9) 36.5(1.2) 30.3(2.6)
=>College 34.6(2.2) 34.2(1.0) 27.6(1.2) 22.2(2.7)

Marital status Married 68.5(2.3) 77.7(0.9) 86.0(1.0) 90.3(1.6)  <0.001
Unmarried 31.5(2.3) 22.3(0.9) 14.0(1.0) 9.7(1.6)

Residence Urban 88.5(2.2) 83.2(1.9) 72.7(2.9) 63.0(4.8)  <0.001
Rural 11.5(2.2) 16.8(1.9) 27.3(2.9) 37.0(4.8)

Occupation Yes 55.2(2.0) 64.5(0.8) 67.9(1.1) 69.3(2.4)  <0.001
No 44.8(2.0) 355(0.8) 32.1(1.1) 30.7(2.4)

All values are presented as estimated percentage(standard error) or mean+t standard

deviation

Collection @ chosun
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Table 4. Health behaviors and comorbidity of the subjects by the vitamin D quartiles

Vitamin D
Variables Deficient  Insufficient  Sufficient Optimal
p-value
<10.0 10.0-19.9 20.0-29.9 >30.0
Smoking Yes 24.9(1.7) 26.4 (0.7) 285 (1.0) 303 (22)  0.089
No 75.1(1.7) 736 (0.7) 715 (1.0)  69.7 (2.2)
Drinking Yes 51.4(2.0) 59.3 (0.8) 629 (1.1) 623 (24) <0.001
No 48.6(2.0) 407 (0.8) 371 (1.1) 377 (24)
High physical activities Yes 13.7(1.3) 16.5 (0.6) 207 (0.9 173 (1.7)  <0.001
No 86.3(1.3) 835 (0.6) 793 (0.9 827 (1.7)
Moderate physical activities Yes 9.7(1.3) 11.4 (0.5 14.8 (0.9) 17.1 (2.2)  <0.001
No 90.3(1.3) 886 (0.5 852 (09 89 (22)
Walking physical activities Yes 38.5(2.1) 43.4 (0.8) 453 (1.1) 47.1 (2.0) 0.010
No 61.5(2.1) 56.6 (0.8) 547 (1.1) 529 (2.0)
Muscular Strength
Exercise(day/week) No742021) 723 07 675 (12) 698 (23) 0001
1 day 6.2(1.0) 7.0 (0.4) 6.8 (0.6) 55 (1.0)
2 day 76(1.2) 6.4 (0.3) 75 (0.7) 6.7 (1.1)
=3 12.0(1.4) 14.3 (0.5) 182 (0.9) 181 (1.8)
Use of dietary supplements Yes 29.0(2.0) 34.8 (0.8) 374 (1.1) 375 (2.6) 0.003
No 71.0(2.0) 652 (0.8) 626 (1.1) 625 (26)
Number of chronic disease” 0 70.1 (1.9 666 (0.8) 574 (1.1) 516 (23) <0.001
1 184 (1.6) 214 (06) 260 (1.0) 293 (2.0)
2 9.0 (1.D 84 (0.4) 12.0 (0.7) 138 (1.5)
>3 25 (05) 36 (0.2 46 (0.4 5.3 (1.0)
All values are presented as estimated percentage(standard error) or mean* standard

deviation

"Chronic diseases were inclued HTN, DM, dyslipidemia, cerebral vascular disease, arthritis, cancer,

liver cirrhosis, renal insufficiency, etc
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AH, AFAY, A9e 2A45AS Wl (Model 2)¢F &<, 14 %=

To e AALE, A7 AAZE, HolnFA HEgoAF svAst JjFE B
g o] Fol %= (Model 3) HIEIW!I D & F7hd @& 434 s ae
o2 fFostiatt (OR, 055 95% CI, 0.40-0.75 for 10.0~19.9ng/mL vs.
<10.0ng/mL; OR, 047, 95% CI, 0.33-0.68 for 20.0~299ng/mL  vs.
<10.0ng/mL; OR, 039; 95% CI, 0.24-064 for =>30.0ng/mL vs.
<10.0ng/mL).

o o
c

X
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Table 5. The ORs for Sarcopenia by the vitamin D quartiles

Vitami Non-adjusted Model 1° Model 2° Model 3°
itamin D
level OR(95%CI) OR(95%CI) OR (95%CI) OR(95%C1)
<10.0 reference reference reference reference
10.0-19.9 0.72 (0.55-0.95)  0.59 (0.44-0.80) 0.57 (0.43-0.77)  0.55 (0.40-0.75)
20.0-29.9 0.81 (059-1.11)  0.49 (0.34-0.70)  0.48 (0.34-0.69)  0.47 (0.33-0.68)
>30.0 0.87 (053-1.41) 0.44 (0.26-0.74)  0.43 (0.25-0.75)  0.39 (0.24-0.64)

*Adjusted by Model 1 sex, age, waist circumference, survey years and season of

investigation

PAdjusted by Model 2 variables plus family income, education level, marital status,

residence and occupation

“Adjusted by Model 3 variables plus smoking, high physical activities, moderate

physical activities, walking physical activities, dietary supplements dose and number of

chronic disease
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4. A9 tE HER D 5 W& =gL2T BEA

AFdER Fastel 7 AFelA MEE D FEe mE FRaT #d
4g detar] §18 TR EAAIE Table 63 2rh RE #d MFES
B4 F(Model 3), 20-394114 WIELRl D o] FALFH T

FAAoR FostA ATt (OR, 053; 9% CI, 0.29-0.97 for 10.0~
199ng/mL vs. <10.0ng/mL; OR, 055, 95% CI, 0.25-1.17 for  20.0~
299ng/mL vs. <10.0ng/mL; OR, 0.08; 95% CI, 0.01-0.68 for >30.0ng/mL
vs. <10.0ng/mL). 40-64A4] oA = Bl D FFo] E7MEFE IR LAZFS
FAAOR FotA Ao (OR, 053, 95% CI, 0.34-0.84 for 10.0~
199ng/mL vs. <10.0ng/mL; OR, 044, 95% CI, 0.26-0.74 for  20.0~
299ng/mL vs. <10.0ng/mL; OR, 0.43; 95% CI, 0.22-0.86 for >30.0ng/m vs.
<10.0ng/mL), 654 o]ddAE Fdg AAALES EATHOR, 059 95% CI,
0.36-0.96 for 10.0~19.9ng/mL vs. <10.0ng/mL; OR, 0.48; 95% CI, 0.27-0.84
for 20.0~29.9ng/mL vs. <10.0ng/mL; OR, 0.37; 9% CI, 0.19-0.73 for >
30.0ng/m vs. <10.0ng/mL).
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Table 6. The ORs for sarcopenia by the vitamin D quartiles stratified age group

Vitamin D Non-adjusted Model 1* Model 2° Model 3°
Age (nlg),r(rellL) OR(95%CI) OR(95%CI) OR (95%CI) OR(95%CI)
<10.0 reference reference reference reference
10.0-199  0.74 (0.42-1.30) 0.64 (0.35-1.16)0.58 (0.32-1.05)0.53 (0.29-0.97)
0 20.0-299  0.68 (0.33-1.40) 0.59 (0.27-1.28)0.55 (0.26-1.17)0.55 (0.25-1.17)
=300 0.09 (0.01-0.69) 0.09 (0.01-0.67)0.08 (0.01-0.65)0.08 (0.01-0.68)
<10.0 reference reference reference reference
10.0-199  0.60 (0.40-0.90) 0.56 (0.36-0.87)0.55 (0.35-0.85)0.53 (0.34-0.84)
oot 20.0-299  0.56 (0.34-0.91) 0.52 (0.32-0.87)0.48 (0.29-0.80)0.44 (0.26-0.74)
=300 0.61 (0.32-1.18) 0.56 (0.29-1.11)0.46 (0.23-0.95)0.43 (0.22-0.86)
<10.0 reference reference reference reference
10.0-199  0.67 (0.43-1.03) 0.68 (0.43-1.08)0.63 (0.39-1.01)0.59 (0.36-0.96)
= 20.0-299  0.53 (0.32-0.85) 0.56 (0.33-0.94)0.51 (0.30-0.86)0.48 (0.27-0.84)
=300 0.40 (0.21-0.74) 0.46 (0.23-0.89)0.43 (0.22-0.85)0.37 (0.19-0.73)

*Adjusted by Model 1 sex, age, waist circumference, survey years and season of

investigation

PAdjusted by Model 2 variables plus family income, education level, marital status,

residence and occupation

“Adjusted by Model 3 variables plus smoking, high physical activities, moderate

physical activities, walking physical activities, dietary supplements dose and number of

chronic disease
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