creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804: 24011- 200000267415

S 71 73 9 2 AH2009-2011)
AEE BEF BT 4NN

2 aF FUTF] ARA



Association of Sarcopenia with Osteoporosis in Korean
Adults Using the 2009-2011 Korea National Health and

Nutrition Examination Survey

201941 84

Collection @ chosun



Sk
=

T o7 A=

=
-

g

]

o

gy

4

2019

Collection @ chosun



CHOSUN UNIVERSITY

999 ANBY RS 97T

L
dod zddgna & &"i%@
48 zadgma ¢ 2 ﬁl_r@

mod 64l

Fdiet Byigsts

{/Collection @ chosun



m

I\

N N SF S 0 10 ©

0
i

"
G
fins

—

0

7OL—SgEH gg @%LET@

e

o

el

gl

It
Gl
i

7
TH
e

~ D~ I~ O

1.

!

0
i

"
G
fins

—

0

7(,}—33 EH

e

G

12
14

G

off wE AZFBYE] e

al s

NJo
Ho

G

0

!

F e 16

Collection @ chosun



16
18
20

22

)

mK

0

28

Collection @ chosun



Table 1. General characteristics of study population::=:=:seseereeerereseeeeeeee. 3
Table 2. Health behavior and disease characteristics of study population:- 10
Table 3. General characteristics according to osteoporosis in men- 13
Table 4. Characteristics of health behavior according to osteoporosis in men-: 15
Table 5. General characteristics according to osteoporosis in women 17
Table 6. Characteristics of health behavior according to osteoporosis in womenl9

Table 7. The ORs for osteoporosis according to sarcopenig:::=:=:=::-w-weeeeee 21

Collection @ chosun



ABSTRACT

Association of Sarcopenia with Osteoporosis in
Korean Adults Using the 2009-2011 Korea National

Health and Nutrition Examination Survey

Jang, Sung Young

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

Graduate School of Health Science,

Chosun University

Objective: The purpose of this study was to analyze the prevalence of
sarcopenia and osteoporosis and studying their association in population

over the age of 20 using the "2009-2011 KNHANES" data.

Methods: Among 28,009 people who participated in the 2009-2011
KNHANES, 6,533 people were not examined for bone density and limb
muscle mass, of which 14,429 people were selected as the final subjects
except for 7,046 people who did not undergo osteoporosis and blood tests
out of 20,963 people who did not take osteoporosis tests, and analyzed

versions of the data using the SPSS 18.0 program.

Results: In men, sex, age, family income, education level, marital status,
residence, smoking, alcohol, physical activity, muscle strength exercise,
BMI, number of morbidity, use of dietary supplements, and vitamin D were
adjusted and in women, postmenopausal, number of pregnancy were
additionally adjusted. In men’s lumbar spine, the association between
sarcopenia and osteoporosis was statistically significant(OR 1.75, 95% CI:

1.06-2.88), and also in the femoral neck, the association between sarcopenia
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and osteoporosis was statistically significant(OR 3.76, 95% CI. 1.82-7.76).
In women’s lumbar spine, the association between sarcopenia and
osteoporosis was statistically significan(OR 1.52, 95% CIL 1.15-2.00), and
also in the femoral neck, sarcopenia showed a statistically significant

association with osteoporosis(OR 2.03, 95% CI. 1.49-2.77)

Conclusion: In this study, there was significant association between
sarcopenia and osteoporosis in adults over the age of 20 using

KNHANES.

Keyword: Sarcopenia, Osteoporosis, ASM.
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Table 1. General characteristics of study population

variables Total Male Female p—value

Age 45.3+0.3 44.1+0.3 46.4+0.3 <0.001

Household income <0.001
Lowest 16.6 (0.6) 14.4 (0.7) 18.8 (0.7)
Medium-lowest 25.0 (0.7) 24.9 (0.8) 25.0 (0.8)
Medium-highest 29.4 (0.7) 30.7 (0.9) 28.2 (0.7)
Highest 29.0 (0.9) 30.0 (1.0) 28.0 (1.0)

Education level <0.001
< Elementary school 194 (0.7) 12.4 (0.6) 26.4 (0.8)
Middle school 10.5 (0.3) 10.4 (0.5) 10.6 (0.4)
High school 38.2 (0.7) 40.7 (0.9) 35.7 (0.8)
> College 31.9 (0.8) 36.5 (1.0) 27.3 (0.8)

Marital status <0.001
Married 69.6 (0.7) 715 (0.9) 67.7 (0.8)
Separate/Divorce/Widow  10.5 (0.4) 4.3 (0.3) 16.7 (0.6)
Unmarried 19.9 (0.7) 24.2 (0.9) 15.7 (0.7)

Residence 0.845
Urban 79.8 (1.9) 79.8 (2.0) 79.9 (1.9)
Rural 20.2 (1.9) 20.2 (2.0) 20.1 (1.9)

All values are presented as estimated percentage (standard error) or meantstandard deviation
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Table 2. Health behaviour characteristics of study population(continued)

Variables Total Male Female p—value
Height(cm) 163.9+0.1 170.8+0.1 157.1+0.1 <0.001
Weight(kg) 63.8+0.1 70.3+0.2 57.4%+0.1 <0.001
BMI(kg/m?) 23.7+0.0 24.1+0.1 23.3+0.1 <0.001
Current smoking <0.001
Yes 27.0 (0.5 474 (0.8) 6.5 (0.4)
No 73.0 (0.5) 526 (0.8) 93.5 (0.4)

Monthly Drinking <0.001
Yes 59.3 (0.6) 77.2 (0.7) 41.3 (0.7)
No 40.7 (0.6) 22.8 (0.7) 58.7 (0.7)

Physical activity® <0.001
Yes 53.1 (0.6) 55.7 (0.8) 50.5 (0.7)
No 46.9 (0.6) 44.3 (0.8) 49.5 (0.7)

Strength exercise <0.001
Yes 28.7 (0.6) 40.2 (0.9) 17.1 (0.5)
No 71.3 (0.6) 59.8 (0.9) 82.9 (0.5)

Number of morbidity” <0.001
0 70.9 (0.6) 74.2 (0.7) 67.6 (0.7)
1 17.3 (0.4) 16.7 (0.6) 18.0 (0.5)
2 79 (0.3) 6.5 (0.3) 9.2 (0.4)
>3 3.9 (0.2) 2.7 (0.2) 5.2 (0.3)

Uoe of deary <0001
Yes 32.3 (0.6) 259 (0.8) 38.0 (0.8)
No 67.7 (0.6) 74.1 (0.8) 62.0 (0.8)

All values are presented as estimated percentage (standard error) or meantstandard deviati

_‘]O_

Collection @ chosun



Table 2. Health behaviour characteristics of study population

Variables Total Male Female p—value
Postmenopausal
Yes 374 (0.8)
No 62.6 (0.8)

No of pregnancydl

0 21.2 (0.7)

1 6.4 (0.4)

2 164 (0.5)

3 16.7 (0.5)

>4 39.3 (0.7)
Osteoporosis(%) <0.001

Yes 8.9 (0.3) 35 (0.3) 14.3 (0.5)

No 91.1 (0.3) 96.5 (0.3) 85.7 (0.5)
Sarcopenia(%) <0.001

Yes 9.9 (0.4) 8.7 (0.5) 11.2 (0.6)

No 90.1 (0.4) 91.3 (0.5) 88.8 (0.6)

aPhysically active was indicated as ‘yes’ 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 th case of walk)
bNumber of chronic disease were included hypertension, diabetes mellitus, dyslipidemia,
cardiovascular disease, cerebral vascular disease, arthritis, cancer, liver cirrhosis and renal
insufficiency.

°A user of dietary supplements was defined as a person who takes them regularly, ie, for longer
than 2 weeks during the previous 1 year.

G‘lNumber of pregnancy was defined when the a subject had ever been pregnant including normal
pregnancy, ectopic pregnancy, still birth, spontaneous abortion, and induced abortion.

_11_
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Table 3. General characteristics according to osteoporosis in men

Non-osteoporosis Osteoporosis
Variables p-value
e%(SE) e%(SE)

Age 43.5%0.3 60.8+1.2 <0.001

Household income <0.001
Lowest 90.9 (1.0) 9.1 (1.0)
Medium-lowest 96.4 (0.5) 3.6 (0.5)
Medium-highest 97.9 (0.4) 2.1 (0.4)

Highest 98.2 (0.4) 1.8 (0.4)

Education level <0.001

< Elementary school 89.4 (1.0) 10.6 (1.0)
Middle school 92.8 (1.0) 7.2 (1.0)
High school 97.9 (0.3) 2.1 (0.3)

> College 98.6 (0.3) 1.4 (0.3)

Marital status <0.001
Single 99.2 (0.2) 0.8 (0.2)
Separate/Divoce/Widow 91.8 (1.7) 82 (1.7)

Married 95.9 (0.3) 4.1 (0.3)

Residence 0.001
Urban 96.9 (0.3) 3.1 (0.3)

Rural 94.9 (0.6) 5.1 (0.6)

All values are presented as estimated percentage (standard error) or meantstandard deviation
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Table 4. Characteristics of health behavior according to osteoporosis in men

Variables Non-osteoporosis Osteoporosis  p-value
Height(cm) 171.0+0.1 164.7+0.5 <0.001
Weight(kg) 70.7£0.2 58.1+£0.8 <0.001
BMI(kg/m?) 24.2+0.1 21.4+0.3 <0.001
Current smoking 0.152
Yes 96.9 (0.3) 3.1 (0.3)
No 96.3 (0.3) .
Monthly Drinking <0.001
Yes 97.3 (0.3) 2.7 (0.3)
No 94.3 (0.6)
Physical exercise” 0.462
Yes 96.7 (0.3) 3.3 (0.3)
No 96.4 (0.4)
strength exercise <0.001
Yes 97.9 (0.3 2.1 (0.3)
No 95.7 (0.3) 4.3 (0.3)
Number of morbidity” <0.001
0 97.3 (0.3) 2.7 (0.3)
1 94.9 (0.7) 5.1 (0.7)
2 92.8 (1.5) 7.2 (1.5)
>3 95.4 (1.1) 46 (1.1)
Use of dietary supplements (%)° 0.015
Yes 97.3 (0.4) 2.7 (0.4)
No 96.1 (0.3) 39 (0.3)
Sarcopenia (%) <0.001
Yes 92.0 (1.1) 8.0 (1.1)
No 96.9 (0.3) 3.1 (0.3)

*aPhysically active was indicated as ‘yves’ 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 th case of walk)

bNumber of chronic disease were inclued hypertension, diabetes mellitus, dyslipidemia, cerebral
vascular, arthritis, cancer, liver cirrhosis, renal insufficiency.

CA user of dietary supplements was defined as a person who takes them regularly, ie, for
longer than 2 weeks during the previous 1 year.
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Table 5. General characteristics according to osteoporosis in women

Non-osteoporosis Osteoporosis
Variables p-value
e%(SE) e%(SE)

Age 42.9+0.3 67.3£0.5 <0.001

Household income <0.001
Lowest 66.2 (1.4) 33.8 (1.4)
Medium-lowest 86.4 (0.9) 13.6 (0.9)
Medium-highest 91.2 (0.7) 8.8 (0.7)

Highest 92.5 (0.7) 75 (0.7)

Education level <0.001

< Elementary school 59.3 (1.3) 40.7 (1.3)
Middle school 87.9 (1.3) 12.1 (1.3)
High school 96.3 (0.4) 3.7 (0.4)

> College 97.1 (0.4) 2.9 (0.4)

Marital status <0.001
Single 98.2 (0.4) 1.8 (0.4)
Separate/Divoce/Widow 60.7 (1.6) 39.3 (1.6)

Married 88.9 (0.5) 11.1 (0.5)

Residence <0.001
Urban 87.9 (0.5) 12.1 (0.5)

Rural 77.0 (1.5) 23.0 (1.5)

All values are presented as estimated percentage (standard error) or meantstandard deviation
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195%, =tt&Fol ofd A$ 805%% =th¥T 1
7F AA L (p<0.001), AAZEL] H&E2 Svasel
= ol gk Apol 7t %%Wp 0.001).
o= Fased A 15.7%, T5o] ofd A
84.3% = HUhFS ol wEh fodk xelzf 9\19/4\J4(p<0001) THHA g
A9 07 75%, 170 24.6%, 271 34.6%, 370 °]4+ 31.3%
o], &uhaFol obd A 071 925%, 170 75.4%, 271 65.4%, 37} o]4
63.7%% =thdF ol wEk folgh xelrt AATHE<0.001). G FAE&
o Fo A= FUFTTA AS 127%, FEFTo] old A $- 81.3%=E FUE T
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3.9%, ZttEZo] old A% 66.1%%E Hvas 5o wek 93 xpol
7 AATHp<0.001). JABFAE 03] 55%, 13 7.6%, 23 6.1%, 33
89%, 43] o] 258%°1 A1, Trh¥ T ol ofbd A9 03] 94.5%, 13] 92.4%, 2
3] 93.9%, 33] 91.1%, 43] o|4 742% % FotE5 5ol wak F9o3 2jo
7F AAIL(p<0.001), AT FHES A 116%, SthEso] obd A9

884%% =ThEE 5o wat o8 o]zt AATHP<0.001)(Table 6).
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Table 6. Characteristics of health behavior according to osteoporosis in women

Variables Non-osteoporosis Osteoporosis  p-value
Height(cm) 158.2+0.1 150.8+0.2 <0.001
Weight(kg) 58.1+0.1 52.9+0.3 <0.001
BMI(kg/m?) 23.3+0.1 23.2+0.1 <0.001
Current smoking 0.059
Yes 85.7 (0.5) 14.3 (0.5)
No 88.9 (1.5 11.1 (1.5)
Monthly Drinking <0.001
Yes 805 (0.8) 195 (0.8)
No 93.5 (0.5) 6.5 (0.5
Physical exercise” 0.001
Yes  84.4 (0.7) 156 (0.7)
No 87.3 (0.6) 12.7 (0.6)
strength exercise <0.001
Yes  84.3 (0.6) 15.7 (0.6)
No 93.8 (0.7) 6.2 (0.7)
Number of morbidity” <0.001
0 925 (0.4) 75 (0.4)
1 75.4 (1.2) 246 (1.2)
2 65.4 (1.7) 346 (1.7)
>3 687 (25) 31.3 (2.5)
Use of dietary supplements (%)° 0.001
Yes  87.3 (0.8) 12.7 (0.8)
No 83.9 (0.7) 16.1 (0.7)
Postmenopausal <0.001
Yes 66.1 (1.0) 339 (1.0)
No 97.4 (0.3) 26 (0.3)
No of pregnancyc1 <0.001
0 94.5 (0.7) 55 (0.7)
1 924 (1.3) 76 (1.3)
2 93.9 (0.8) 6.1 (0.8)
3 91.1 (0.9 8.9 (0.9)
>4 742 (1.0) 25.8 (1.0)
Sarcopenia (%) <0.001
Yes 88.4 (0.5 116 (0.5)
No 64.5 (2.2) 355 (2.2)

aPhysically active was indicated as ‘yves’ 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 th
case of walk)

Number of chronic disease were inclued hypertension, diabetes mellitus, dyslipidemia, cerebral
Xascular, arthritis, cancer, liver cirrhosis, renal insufficiency.

A user of dietary supplements was defined as a person who takes them regularly, ie, for longer
than 2 weeks during the previous 1 year.

Number of pregnancy was defined when the a subject had ever been pregnant including normal
pregnancy, ectopic pregnancy, still birth, spontaneous abortion, and induced abortion.
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Table 7. The ORs for osteoporosis according to sarcopenia

. Model 1° Model 2° Model 3°
Variables OR(95%CD __ OR(95%CD __ OR (95%CD)
Sarcopenia 0.76 (0.50-1.18) 1.71 (1.06-2.76) 1.75 (1.06-2.88)
Lumbar )
Non-sarcopenia reference reference reference
Men
Femur- Sarcopenia 1.27 (0.73-2.20) 3.35 (1.65-6.80) 3.76 (1.82-7.76)
neck  Non-sarcopenia reference reference reference
Sarcopenia 092 (0.72-1.18) 151 (1.15-1.97) 1.52 (1.15-2.00)
Lumbar )
Non-sarcopenia reference reference reference
Women
Femur- Sarcopenia 1.19 (0.93-1.52) 2.03 (1.52-2.73) 2.03 (1.49-2.77)
neck  Non-sarcopenia reference reference reference

“ Adjusted by age, household income, education level, marital status and residence.
b Adjusted by Model 1 variavles plus BMI, current smoking, month drinking,

physical

activity,

strength

exercise,

number

of morbidity.

use of

dietary

supplements, and additionally postmenopausal, number of pregnancy in women
¢ Adjusted by Model 2 variables plus vitamin D
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