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ABSTRACT

Association of Vitamin D with Osteosarcopenia in
Korea Adults 50 years Old and over Using the
2009-2011 Korea National Health and Nutrition

Examination Survey

Park, Min-Sun

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 osteosarcopenia among all adults in Korea using data from

the Korea National Health and Nutrition Survey (2009-2011).

Methods: This study was analyzed using the Korea National Health and
Nutrition Survey (2009-2011), and participants numbered 10,533 in 2009
and 8958 in 2010 and 8518 in 2011 and 27,999 people participated. among
them 10,372 people were adults over 50 ages. A total of 6,635 were
analyzed, excluding 3,296 people who did not examined bone density and

441 people who did not perform blood tests.

Results: After adjusting for covariates such as the sex, age, household
income, education level, marital status, residence, smoking, physical
activity, muscular strength exercise(per week) and number of morbidity,

the decreased level of vitamin D was associated with osteosarcopenia in

_iv_
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femur neck, sarcopenia and osteosarcopenia in Korean adults 50 years old

and over.

Conclusion: An analysis using data from the Korea National Health and
Nutrition Survey 2009-2011 showed a statistically significant increase in
osteosarcopenia as vitamin D decrease in Korean adults 50 years old and

over.

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

Variables N Values

Number 6,635
Sex

Male 2,908 47.4(0.6)

Female 3,727 52.6(0.6)
Age(years) 63.0+8.8

50-64 3,827 66.4(0.9)

65-74 2,040 23.3(0.7)

>75 768 10.3(0.5)
Survey years

2009 3,099 47.6(1.5)

2010 2,603 45.5(2.0)

2011 933 6.9(0.9)
Monthly household income

Lowest 2,105 27.9(1.0)

Medium-lowest 1,665 24.9(0.9)

Medium-highest 1,361 22.3(0.8)

Highest 1,429 24.9(1.1)
Education level

<Elementary school 3,259 45.7(1.1)

Middle school 1,194 19.4(0.6)

High school 1,400 22.9(0.7)

>College 723 12.1(0.9)
Marital status

Single/Divorce/Widow 1,327 19.2(0.7)

Married 5,297 80.8(0.7)
Residence

Urban 4544 72.3(2.5)

Rural 2,091 27.7(2.5)

All values are given as number and estimated percentage (standard error) or
meanz*standard deviation.
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Table 2. Health behaviors of the subjects

Variables N Values

Height(cm) 159.3+8.8
Weight(kg) 61.2£10.1
BMI(kg/m?*)

<185 173 2.3(0.2)

18.5-24.9 4,048 60.0(0.7)

25.0-29.9 2,188 34.1(0.7)

>30.0 226 3.5(0.3)
Current smoking

Yes 1,099 20.00.7)

No 5,487 80.0(0.7)
Monthly drinking

Yes 2,900 48.1(0.8)

No 3,673 51.9(0.8)
Physical activities®

Yes 3,525 54.4(0.9)

No 3,056 45.6(0.9)
Muscular strength exercise(per week)

Yes 1,511 25.0(0.8)

No 5,076 75.0(0.8)
Number of morbidity”

0 2,278 36.7(0.7)

1 1,575 24.0(0.7)

2 1,260 18.2(0.5)

>3 1,522 21.1(0.6)
Osteoporosis(%) 1,516 19.9(0.6)
Sarcopenia(%) 1,316 18.8(0.8)
Osteosarcopenia(%) 390 5.3(0.4)
Vitamin D(ng/ml) 19.21+0.22
PTH(pg/ml) 63.49+0.69

All values are given as number and estimated percentage (standard error) or meantstandard
deviation.

PTH : parathyroid hormone

“Physically active was indicated as ‘ves’ when the participant performed moderate or
strenuous exercise or walk on a regular basis (for more than 30 min at a time and more
than five times per week in the case of moderate exercise; for more than 20 min at a time
in the case of strenuous exercise; for more than 30 min at a time and more than five times
per week in the case of walk)

"Chronic diseases included HTN, DM, dyslipidemia, cerebral vascular disease, arthritis, cancer,
liver cirrhosis, renal insufficiency

— 12 —
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Table 3. General -characteristics of study subjects by the osteoporosis,

sarcopenia and osteosarcopenia

osteo

normal osteoporosis sarcopenia sarcopenia p-value

Age(years) <0.001
50-64 77.9 (0.9) 8.6 (0.6) 11.7 (0.8) 1.7 (0.2)

65-74 51.5 (1.5) 23.1 (1.1) 164 (1.1) 9.0 (0.8)

=75 27.9 (2.0) 33.7 (2.0) 185 (1.6) 19.9 (2.1
Monthly household

. <0.001
income

Lowest 52.0 (1.4) 22.8 (1.2) 16.1 (1.2) 9.2 (0.7
Medium-lowest 66.2 (1.5) 14.3 (1.0) 14.3 (1.1) 5.3 (0.7)
Medium-highest 71.6 (1.5) 104 (0.9) 139 (1.2) 4.1 (0.8)

Highest 78.9 (1.3) 9.8 (0.9 95 (1.2) 1.7 (0.4)
Education level <0.001
<Elementary school 52.6 (1.4) 22.8 (0.9) 15.0 (0.9) 9.6 (0.7

Middle school 73.6 (1.6) 10.1 (1.0) 135 (1.3) 2.9 (0.6)

High school 79.2 (1.3) 7.1 (0.8) 129 (1.2) 0.8 (0.3)

>College 85.0 (1.6) 5.1 (0.8) 9.1 (1.4) 0.8 (0.4)
Marital status <0.001
Single/Divorce/Widow  44.8 (1.8) 26.9 (1.5) 14.1 (1.3) 14.2 (1.4)

Married 71.8 (0.8) 11.7 (0.6) 13.3 (0.7) 3.2 (0.3
Residence 0.002
Urban 68.0 (1.0) 13.7 (0.6) 13.7 (0.9) 4.6 (0.4)

Rural 63.0 (1.7) 16.9 (1.3) 129 (1.1) 7.2 (0.7)

All values are given as estimated percentage (standard error)
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Table 4. Health behaviors and comorbidity of the subjects by the osteoporosis,

sarcopenia and osteosarcopenia

. . osteo p-valu
normal osteoporosis  sarcopenia —sarcopenia o
BMI(kg/m?) <0.001
<185 449 (52) 509 (5.1) 0.3 (0.2) 39 (24)

185-249 69.0 (1.0) 175 (0.7) 8.6 (0.7) 4.8 (0.5
25.0-29.9 659 (1.4) 8.0 (0.6) 20.5 (1.2) 56 (0.5
>30.0 475 (4.0) 47 (2.1) 36.1 (3.6) 116 (25)

Current smoking <0.001
Yes 75.3 (1.7) 9.4 (1.1) 134 (1.3) 1.9 (0.4)
No 64.5 (0.9) 15.9 (0.6) 13.5 (0.8) 6.1 (0.5)
Monthly drinking <0.001
Yes 539 (1.1) 291 (0.7) 50.8 (0.9) 19.1 (0.3)
No 46.1 (1.1) 709 (0.9 49.2 (0.8) 80.9 (0.6)
Physical activities® <0.001
Yes 69.4 (1.1 13.3 (0.7) 13.1 (0.9) 4.2 (0.4)
No 63.4 (1.1) 16.2 (0.8) 13.9 (0.9) 6.5 (0.6)
Muscular strenght
. 0.001
exercise(per week)
Yes 79.1 (1.4) 6.1 (0.8) 12.8 (1.3) 2.0 (0.4)
No 62.5 (1.0) 17.4 (0.7) 13.7 (0.8) 6.3 (0.5)
Number of
b <0.001
morbidity
0 74.0 (1.2) 13.9 (0.9 9.1 (0.9) 3.1 (0.5)
1 66.6 (1.5) 139 (1.1) 15.0 (1.2) 4.5 (0.8)
2 64.5 (1.8) 14.7 (1.2) 14.7 (1.3) 6.1 (0.8)
>3 55.7 (1.7) 16.6 (1.1) 184 (1.3) 9.3 (0.9)
Vitamin D(ng/ml) 19.6+0.2 18.4+0.3 18.6+0.4 17.5+0.5 0.001
PTH(pg/ml) 66.0£0.8 73.5+1.4 71.5+1.3 78.0+2.0 0.001

All values are given as number and estimated percentage (standard error) or meantstandard
deviation.

PTH : parathyroid hormone

“Physically active was indicated as ‘ves’ when the participant performed moderate or
strenuous exercise or walk on a regular basis (for more than 30 min at a time and more
than five times per week in the case of moderate exercise; for more than 20 min at a time
in the case of strenuous exercise; for more than 30 min at a time and more than five times
per week in the case of walk)

Chronic diseases included HTN, DM, dyslipidemia, cerebral vascular disease, arthritis, cancer,
liver cirrhosis, renal insufficiency
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Table 5. General characteristics of study subjects by the vitamin D quartiles

Vitamin D
Variables <10.0 10.0-19.9 20.0-299 20.0-29.9 p-value
Deficient  Insufficient  Sufficient Optimal

Age(years) 0.529
50-64 64.7 (2.8) 67.2 (1.1) 66.6 (1.4) 61.7 (2.3)

65-74 24.4 (2.3) 22.6 (0.9 23.3 (1.2) 26.9 (2.1)

=75 109 (2.1) 10.2 (0.6) 10.1 (0.9) 114 (1.5)
Monthly household

] 0.114
income

Lowest 286 (2.9) 276 (1.1) 27.8 (1.5) 30.4 (2.4)
Medium-lowest 234 (2.9) 25.1 (1.0) 24.3 (1.4) 26.9 (2.4)
Medium-highest 26.2 (2.8) 23.1 (1.0) 20.1 (1.2) 219 (2.1)

Highest 21.7 (3.4) 24.2 (1.3) 27.8 (1.5) 20.8 (2.4)
Education level 0.225
<Elementary school 457 (3.1) 447 (1.3) 46.0 (1.8) 50.9 (2.8)

Middle school 19.0 (2.3) 19.9 (0.9) 18.0 (1.0) 21.3 (2.1)

High school 24.2 (2.8) 23.3 (0.9 22.7 (1.3) 195 (2.4)
>College 11.0 (2.3) 12.1 (0.9) 13.2 (1.2) 8.3 (1.6)
Marital status 0.002
Single/Divorce/Widow  23.0 (2.1) 20.7 (0.9) 165 (1.1) 171 (2.0)

Married 770 (2.1) 79.3 (0.9) 83.5 (1.1) 82.9 (2.0)
Residence <0.001
Urban 85.1 (2.6) 76.8 (2.4) 65.1 (3.3) 60.9 (56.2)

Rural 149 (2.6) 23.2 (2.4) 34.9 (3.3) 39.1 (6.2)
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Table 6. Health behaviors and comorbidity of the subjects by the vitamin D

quartiles
Vitamin D
<10.0 10.0-19.9 20.0-29.9 >30.0 p-value
Deficient  Insufficient  Sufficient Optimal
BMI(kg/m?) 0.001
<185 34 (0.9 2.1 (0.3) 2.3 (0.5 3.4 (09
18.5-24.9 59.1 (2.8) 59.6 (1.1) 60.0 (1.3) 64.1 (2.1)
25.0-29.9 321 (2.8 34.0 (1.0) 35.3 (1.3) 315 (22)
>30.0 54 (1.5 44 (0.4) 2.4 (04) 1.0 (0.6)
Current smoking 0.013
Yes 16.3 (2.5) 19.2 (0.9) 204 (1.2) 266 (25)
No 83.7 (25) 80.8 (0.9) 79.6 (1.2) 734 (25)
Monthly drinking <0.001
Yes 353 (3.0) 45.3 (1.1 534 (14) 55.0 (2.7)
No 64.7 (3.0) 54.7 (1.1) 46.6 (1.4) 45.0 (2.7)
Physical activities® 0.010
Yes 51.0 (2.8) 52.7 (1.3) 56.4 (14) 60.4 (2.6)
No 49.0 (2.8) 47.3 (1.3) 43.6 (1.4) 396 (2.6)
Muscular strenght
. 0572
exercise(per week)
Yes 235 (2.6) 24.3 (1.0) 26.3 (1.4) 258 (2.6)
No 765 (2.6) 75.7 (1.0) 73.7 (14) 74.2 (2.6)
Number of morbidity” 0.466
0 329 @27 35.8 (1.1) 38.6 (14) 380 (24)
1 278 (2.8) 23.6 (0.9 235 (1.2) 255 (25)
2 194 (2.3) 18.7 (0.8) 179 (1.0) 157 (2.2)
=3 200 (2.5 21.9 (0.8 19.9 (1.1) 208 (2.1)
PTH(pg/ml) 81.6£2.6 70.9+0.8 63.7+0.8 61.4+1.8 <0.001

PTH : parathyroid hormone

“Physically active was indicated as ‘ves’ when the participant performed moderate or
strenuous exercise or walk on a regular basis (for more than 30 min at a time and more
than five times per week in the case of moderate exercise; for more than 20 min at a time
in the case of strenuous exercise; for more than 30 min at a time and more than five times
per week in the case of walk)

"Chronic diseases included HTN, DM, dyslipidemia, cerebral vascular disease, arthritis, cancer,
liver cirrhosis, renal insufficiency
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Table 7. The ORs for osteoporosis, sarcopenia and osteosarcopenia by the
vitamin D level
Vitamin D Model 1* Model 2" Model 3°
level Mean(SE) Mean(SE) Mean(SE)
<10.0 1.57 (1.01-2.43) 156 (1.00-2.44) 1.44 (0.92-2.27)
osteoporosis  10.0-19.9  1.26 (0.91-1.76) 1.30 (0.92-1.84) 1.25 (0.88-1.78)
at lumbar 90999 (087 (0.63-1.21) 090 (0.63-1.27) 0.89 (0.63-1.25)
>30.0 reference reference reference
<10.0 2.10 (1.31-3.37) 1.98 (1.22-3.22) 1.68 (1.02-2.77)
osteoporosis  10.0-199 1,55 (1.10-2.19) 156 (1.10-2.22) 1.45 (1.02-2.06)

at femur neck 20.0-29.9
>30.0

1.11 (0.76-1.62)

reference

1.16 (0.79-1.72)

reference

1.15 (0.78-1.69)

reference

<10.0
10.0-19.9
20.0-29.9

>30.0

sarcopenia

2.08 (1.22-3.56)
1.34 (0.91-1.99)
1.09 (0.75-1.59)

reference

2.06 (1.19-3.57)
1.31 (0.88-1.94)
1.06 (0.73-1.54)

reference

1.92 (1.11-3.34)
1.27 (0.86-1.87)
1.05 (0.73-1.53)

reference

<10.0
. 10.0-199
osteosarcopenia
20.0-29.9

>30.0

2.32 (1.12-4.80)
1.49 (0.85-2.61)
1.15 (0.64-2.06)

reference

2.39 (1.13-5.08)
1.55 (0.88-2.75)
1.15 (0.64-2.09)

reference

2.28 (1.06-4.90)
1.53 (0.86-2.70)
1.15 (0.64-2.08)

reference

-

Adjusted by sex, age, monthly household income, education level, marital status, residence

bAdjusted by Model 1 variables plus BMI, current smoking, monthly drinking, physical activity, muscular

strenght exercise(per week), number of morbidity

“Adjusted by Model 2 variables plus PTH
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