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Effect of the Muscle Strength Exercise in Middle Aged People on Risk
Factors for Metabolic Syndrome: Using Data from the 8th First Years
National Health and Nutrition Examination Survey (2019)
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Purpose: Metabolic syndrome is known as a factor that increases the incidence of chronic diseases, such as diabetes
and cardiovascular disease. In particular, the metabolic syndrome among a middle-aged population is rapidly increasing
from 15.6% to 31.9%. The purpose of this study was to investigate the effect of muscle strength exercise on the metabolic
syndrome in middle aged. Methods: This study was a secondary data analysis using National Health and Nutrition Survey
8th, including 2,739 middle aged people (40~64 years old). We used multivariate logistic regression to identify risk factors
associated with metabolic syndrome. Statistical analysis was performed using the SPSS 23.0 program. Results: There
were 772 patients in the group with metabolic syndrome and 1,967 patients in the non-metabolic syndrome group. The
risk of metabolic syndrome was 1.29 times higher in those who did not do muscle strength exercise than those who did
exercise (OR=1.29, 95% CI=1.01~1.66). Conclusion: We have found that muscle strength exercise was effective in
lowering the risk of developing metabolic syndrome in middle aged. Thus, it is necessary to develop practical muscle

strength exercise and education programs.
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ol AAAZ &2 7 oke FAI vl=9] SUAZ G FE2AL
(National Health and Nutrition Examination Survey)of| ut
Z21,2003~2004 tAREE L -8 E0] 32.9%9] 2011~2012
W 347% 2 S7F5HIL Qo] tiAkS kol tiet ot HE 8

ol #of F 23S & 4= lth(Aguilar, Bhuket, Torres, Liu,
& Wong, 2015). T3t L-eutete] 39 AL FEE2A
2007~2018d A= E 0|85t Aol oJstH 12zt Ak
T GHE Zo] 20079 21.6%, 20119 21.8%, 20154
22.6%, 20184 22.9% S0 2 T3] Z7}81 9l (Ministry
of Health & Welfare, 2019)
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(NCEP) Expert Panel on Detection, Evaluation, and Treat-
ment of High Blood Cholesterol in Adults (Adult Treat-
ment Panel IIT), 2001), o] &3t YA ELo] s Fsh= 21 9]
Behgle A9, 2% AEEA Aol Hul 5 AR
w9192 o], F7HH 0.2 et o)) Hige] @ o]
t}H(Kang, Kang, Yun, & Choi, 2012). 20194 $t=-2] A7FH A
AL T A A ATl g sk A= 19.2%
EAA81AL )31, A ST 3T A= S E S0
Al o/ 654 mleh)ellA] 15.6~31.9% 2 HAT 571 HolaL
¢l = 2 (National Health Insurance Service [NHIS], 2020)
Y ool FERL A8 S TE o © A
7} %23 Aolth.

AR WY1 ok Beksil BrEiXIA) spgtort,
=0 gk} BAE Q14w Aol g Btk Akt Fol 5
U2 AR 1L 120 (Eckel, Grundy & Zimmet, 2005), T
oz IA QT AHREH a9l A% FEf 29, Asd
Wej 20l0 2 o] & 4 gk ARt Qe F o
o, 48, B84z, 717 4E So] Falo] 905 (Lee, Choi, &
Seo, 2019; Lee, Lee, Kim, Son, & Ham, 2015), A7} &l 2.2l
SHYL &, &5 25, THARY AEY A AR, 98, T
A A7 So] BEo] §lal(Lee et al, 2019; Lee et al.,
2015) A5 e} o 2= T2 Y AT R 74, A
AL 43T BEo] g Ao 2 B g g thLee et al., 2019).

Ao At B HliAe g, AEE &
T, A 5, B EF olskE AdFlstoloF s, A AlF
= A ARt A5 o] F=E Al Itk (Oh et al,
2009). o] -2 A5 1 FAA EF5F 57t A
S AT A 24 H YA WS o 4= QLo
(Leeetal., 2013) 7122 Q1 -5 33 AA| A 1 AA &5
o thet - 2/g o] AAIE L ek #2129l &5 F 2 F2
TEFE 2 F7L 712U SR, Ak &
WA o x| &] AB|epA|F 2 Y AL AT} Fot vl
Ao 2N A SELS AT H AR I =R
&2A th(eon, 2012). ZHFo| W E Ao FHE
= AR Aol A dARE T ol S AFY A, A 25
o] E A& A0 2 Lo 5 (Kim & So, 2016), 13 4
A ZLE AFollAe 25 AAT Al AA
ATt DAY Eo) v] Frojzto] vl 17% WA Yeht= 2
& B3} ch(Bakker et al., 2017)

oA tAFEFo) gt X 2E 913 FHHA 5 U
e 5o Yaso] BEFe|E BT ol

oft
j::l‘ %
=

BN

fu

2 Korean Society of Muscle and Joint Health

22 38.3%(Statistics Korea, 2018),
2-23.9% (Ministry of Health & Welfare, 2019)
£ wgich e S E 0] HiTh U DS T2
A4:219] 271 A2, FAEE S AR 4
o £7h8 7] gjeto] FAHe £F U 2 LE ARG
7}A1717] 2 ko] B 2 SCHNHIS, 2020). 514k of
3o gAETE TR ATOE At tiE T2
Ao A= AEFHOIUAE 5 54 ad =l dsliA Al
Alete AF7F @ekal(Lee et al., 2019; Lee et al., 2015) tiAk
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o, Aw ol A 498 FRUARAYRA A7) 13 d
(2019), YNARE T3 23} AR EH AT |,

el Yol St

S UEAR B4 A £ L AYBI AEE B
u], 3 #0147 8 JopRAtoleh. FHIAG PR3

| ghol 2 A E|Tkrt 4147 (2007~20099) B Y S
Hoz xS AP Qlot. FRAFAFRAY BH e 3
wle) A4, A7, A8 0 P Aeo] dig 27
ol EAT NGNS 22 5 F= Aol
A|87] A= BAIE ] 20161 T F 2AHAIRE 7]
&2 E2 skl glon, 294 53k %‘:ii*r%‘ﬂ% 3l A%
Hon, F 1920 BEIAE FE FE5I o, FE X
AU AFFE YR AT 25719 FF 2AM
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=
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= A
o B A&H,

o AEHANE A
Aot 54 AAelgick. A E1
thAFA} 10,8599 = 8,110 o] -SE5le] SHEL 74.7% A h
(Ministry of Health & Welfare, 2019).

&2 AFolA IUNAZFERAL AR RS AHEIY =
A7 E2AL EH| o] X (knhanes.kdca.go kr)o| A AR&-9]
Sof the-Z & ¥gtth A 87] 12} W= (2019) =
oS 2UES GRS T A
B.240)0] th3t AFm 7 BF Q= TH0A] o] 1654 ek 5
dae 4 ez st 3070l ZuHgen
o] T AEAte] FofshA] 2 75, 12l E H ] &
5] 3348 S A 95 5273988 H BA ] ZH}
St (Figure 1).
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All sample and health survey subjects (N=10,859)

No response (N=2,749)

Response (N=8,110}

Don't have applicable data
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Have a data about strength exercise practice rate and
metabolic syndrome ‘s five components
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Used for statistical analysis (N=2,739)

Figure 1. Research subject selection procedure.
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1) B&ue RS TR §7

2 A9 TEH e AT IT 752 NCEP ATP
III (National Education Cholesterol Program Adult Treat-
ment Panel IIT)o]| &]3} 7] &2} o ghe|qkat 3] of| A A| Al ] 7|
A& 2§30 57HA] 8.4 F 37}HA] oo FHbE = 7% tiA
FE30 2 BASIHTHINECP ATPIIL 2001; Korean Society
for the Study of Obesity [KOSSO], 2020). E-H 1|9k =}
£ 3121E#7F90 em o4, o A}= 85 cm o) ¢, >
+=7] ¢ 130 mmHg oJAFo] 7L o|¢k7] €9 85 mmHg
oVl B-F TAA Y2150 mg/dL o/l -, LA
-2 (high density lipoprotein, ©]3} HDL) @XH=40 mg/dL
o]gt, &= 50 mg/dL PRl A9, FEEFS FE A E
F0] 100 mg/dL o2l 732 A3k th.
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£ AT EPuse 2HLF UHLL I 159 B
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W24, ek 9 oo 2 ARFagh ZEAHL By
97 933 L0 2 TEF G O], BANNE ot EAT
= g PEsgth AAYEI L AAYE FrE T8
SFALAFAEL 25 ARAFCHE o1 85tel 4, 5 3

)
ol
o2
Eu}
ut
oX,
|o
fu
rle
n‘.{o\v
0>~
&
é
>
Iy
é
[
&

4 Korean Society of Muscle and Joint Health

om 4-&6}%1 PEPAE A9 4157 25 vlEel B9k
L IAF EL MR R YR Flo] 2

b

£40 s—a% mw AR
F1~63], € 32] o3} 2

17} 302 01’%} A AL, A=A TS
I = AAEETE A olA (—1—’—70
E1E82 345 28) 4 o Adste A= AAT &
27158 13 308 0]
A 359 oA} At B8-S Wtk (Ministry of Health &
Welfare, 2019).
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.22y 13

£ AT Wesh A7 224291 08e] 591 W 5
(IRB %<1 5 WKIRB-202108-SB-056) A|&5t4t}. =717
ZdYLRA PAA R E NS A EE 5 Gl R AT

of thgoll A FA=E o Ut
5 X2 EN

BE AL FNALIREA QARREA AYAE 2
AZSPSS 10 2219 ool Ao, ol
£ 052 Ageloick. ghabe] feld o] el vz o)
B AN, ST FTE LR oo] o
wh B4, A3 B4, A uad 54, AR5 §
A7ho) BRKE X testE ol 83Tt it AEFRo]
F= A= 8905 Tetshy] A3 thHE 2R A 394
< A8 At @ 2H](Odds ratio)9} 95% AlZ L7k

(Confidence Interval, CI) 2.2 A| |3} 4t}

7

A+ Eat

1. 29 E4o M2 ASEE REE

QTR o] T2 QT EASHE B4 A8 (=605,
p<.001), AF(P=37.99, p<.001), WEZF(P=51.99, p<



gek H 87] 1&t = FUALIYZAH2019E) X2 E 0| S50

001), 7HEAE (=778, p=.020)0o| A] EAH o2 &3t 3}
o7} AT tg AR A 2 A FAS Aol Y=
o] g 2HTH6.3%, oA TAIET. o] gl o] Q=
TR T16.3% B #3aL, AR 9| 739 40~494) ost= tiAS
o] e THE T gl w40] 11.0%, 50~594] o]} & 60~64
Al olste diAEEEol Y 2ol e R 2442 2.3%,
8.6% T w¢ton, w8, ¢ ot ol EY % 15
gl Y-S ARETTo] Y ol gle R 242E10.9%,
0.5%, thata ol £YL AbsEol U it fl= 7
0] 11.4% T =}tk 7459 A2 4TS tAES$to]
Ue FEY Yl 0] 5.2%, T R ST ARSI
o] & ol gl FETH 242} 3.0%, 2.2% o &3
7%31511 EA Zo A=A T4 R (P*=21.64, p <.001),
$Z R (=419, p=.041), FZ A7 E (=41.84,
01), A AeF 2|4=(*=552.87, p <.001)7} EA 20
4?‘5 AFol 7t AT thFALS] FA S o7 B EA &
A2 k= A= ol e ool gl THTH7. 6%,
AR FHE SHA| Y= = tARE o] e T ¢l
0] 7.6% B %o, &5 971 B &5l 31%73
O 1

S AEFR] Y ol gl FHTF15%, $-250] ¢

"3-10

= A9 grES o] s T Qs 0] 1.5% ¢ =3t
o} A A7 EH 2 A9 2 9 B A= A0

Ne TR YlE ol 47 8.3%, 0.5%, HE AH= diAke+
0| Yl 2ol e 2HT8.9% T wom, AAFA 2

35 HAE B vt e dAs Tl e 2ol fle
T} 47.9%, 439 e AR B 2] Gl HT gt 2
0] 47.9% o &34t}

2353 ) B4 oFRAIAL HIE S} At ST
2ol gl FoAETR0] e T 7] elet Aol st
t}(Table 1).

2. MA2S def E4ol WE HASEE REE

TYF A Rt fiks S5 AA AR = giE I
e BFolAM 2EHES A Y A dAeF2ol
§le TERTE3.7% £k ol BAH 02 Foj3t xlo) 7} 9)
ATHP=4.68, p=.030). T3, FALA L5 0] A Qo= JALE
Sio] Qi IR0 A SALA £5-2 517 ke Aot AR
T2l gle J'EHE]’ 6% =YL TAAH LR F2T AolE
BYTH=8.14, p=.004). T2 A7] AH R L= gAES
ol Y= Lﬂrq{*l—-m‘Lﬂ Al = Zholl gt 2fol S Ho

AR Ftoll Y-S A= 830S gotaly] $laf ohEk
BAAE FARAE AT AT 22T A o, A,
8, A&,E, A A, AT A7 AL
Wt SAA o2 ozt B o] YT 2EF A o
e 2EesS AU g A 28e5s st
L ojakrpol] vla) 1.294)(95% CI=1.01~1.66, p=.047) &=A| L}
ERsteh @S ool wis) diAbs S 1 ol 1.744)
(95% CI=1.39~2.19, p <.001) A Ueton, A2 404
ol A1 494 o] skl i Ate]] vaf thAks-$ -1 913 o] 5041
o} 4] 594 0]8}Q] THAFRR= 1.424](95% CI=1.13~1.79, p=.003),
604 ol A 644 0]5}¢] ThAMRR= 1.684) (95% Cl=1.26~2.24, p <
001) 9kt W52 5 st SYAP sl £ oAt
o vl 1.66HH (95% CI=1.22~2.25, p=.001) YAREEZ 55 <]
Fo] E3teh F8A A7 e S50l HIs) 2E0] 1.318(95%
CI=1.04~1.65, p=.023), L}0] 1.974}(95% CI=1.45~2.68, p <
001), A deg A== TS E= Hgkel 397t B/l 739

H) 3 7.914) (95% CI=6.51~9.62, p <.001) Etth(Table 3).

u::lo re

= 9

2 A9 FA2 IUAdYFRALA87] 14 9= (2019)
S ARE EEsto] FeuT ST FEES tAE S
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A} A2 E 2881 AL (Park, 2020)2] SHE 29.27%¢] H]5}
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Table 1. Differences in Metabolic Syndrome according to General Characteristics (N=2,739)
Metabolic syndrome
Variables Categories Yes (n=772) No (n=1,967) X (p)
n (%) n (%)
Gender Men 418 (54.1) 743 (37.8) 60.85 (<.001)
Women 354 (45.9) 1,224 (62.2)
Age (year) 40~49 236 (30.6) 818 (41.6) 37.99 (<.001)
50~59 326 (42.2) 784 (39.9)
60~64 210 (27.2) 365 (18.6)
Education level <Middle school 206 (26.7) 311 (15.8) 51.99 (<.001)
High school 308 (39.9) 774 (39.4)
> University 258 (33.4) 881 (44.8)
Spouse Yes 644 (83.4) 1,679 (85.4) 1.62 (.203)
No 128 (16.6) 288 (14.6)
Coresidence With others 696 (90.2) 1,817 (92.4) 3.61 (.058)
Alone 76 (9.8) 150 (7.6)
Job Yes 576 (74.6) 1,394 (70.9) 3.85 (.050)
No 196 (25.4) 573 (29.1)
Household income High 258 (33.5) 757 (38.7) 7.78 (.020)
Middle 424 (55.0) 1,018 (52.0)
Low 89 (11.5) 182 (9.3)
Current smoking status Yes 183 (23.7) 316 (16.1) 21.64 (<.001)
No 588 (76.3) 1,647 (83.9)
Alcohol drinking status <1 time 326 (42.3) 894 (45.5) 2.38 (.123)
(per month) >1 time 445 (57.7) 1,069 (54.5)
Stress High 215 (27.9) 493 (25.1) 2.22 (.137)
Low 556 (72.1) 1,470 (74.9)
Depression Yes 30 (3.9) 48 (2.4) 4.19 (.041)
No 742 (96.1) 1,919 (97.6)
Subjective health perception Good 184 (23.8) 632 (32.1) 41.84 (<.001)
Moderate 421 (54.5) 1,085 (55.2)
Poor 167 (21.6) 250 (12.7)
Sleeping time (hour) <7 377 (48.8) 906 (46.1) 1.71 (.191)
>7 395 (51.2) 1,061 (53.9)
BMI (kg/m?) >25 542 (70.3) 439 (22.4) 552.87 (<.001)
<25 229 (29.7) 1,524 (77.6)
Frequency of consumption None 95 (14.5) 248 (14.3) 0.05 (.974)
of breakfast 1~4 time (week) 142 (21.7) 374 (21.5)
5~7 time (week) 416 (63.7) 1,115 (64.2)
Eating-out-frequency >1 time (day) 179 (27 .4) 458 (26.4) 1.94 (.379)
1~6 time (week) 329 (50.4) 928 (53.4)
<3 time (month) 145 (22.2) 351 (20.2)
BMI=Body mass index.
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Table 2. Differences in Metabolic Syndrome according to Physical Activity Characteristics (N=2,739)
Metabolic syndrome
Variables Categories Yes (n=772) No (n=1,967) X (p)
n (%) n (%)

Muscle strength exercises Practice 144 (18.7) 441 (22.4) 4.68 (.030)
Non-practice 628 (81.3) 1,526 (77.6)

Aerobic exercise Practice 298 (38.7) 877 (44.7) 8.14 (.004)
Non-practice 473 (61.3) 1,087 (55.3)

Walking activity Practice 293 (38.0) 786 (40.0) 0.93 (.334)
Non-practice 479 (62.0) 1,181 (60.0)

Table 3. Factors Affecting Metabolic Syndrome (N=2,739)
Variables Categories OR 95% CI p
Muscular exercises (ref.=practice) Non-practice 1.29 1.01~1.66 .047
Aerobic exercises (ref.=practice) Non-practice 1.17 0.96~1.43 116
Gender (ref.=women) Men 1.74 1.39~2.19 <.001
Age (year) (ref.=40~49) 50~59 142 1.13~1.79 .003

60~64 1.68 1.26~2.24 <.001
Education level (ref.=university) High school 1.66 1.22~2.25 .001
Middle school 1.25 0.99~1.57 .058
Household income (ref.=lower) Middle 1.01 0.70~1.44 977
Upper 1.02 0.73~1.42 927
Current smoking status (ref.=no) Yes 1.27 0.97~1.66 077
Alcohol drinking status (per month) >1 time 1.04 0.84~1.28 718
(ref.=<1 time)
Depression (ref.=no) Yes 1.27 0.73~2.22 400
Subjective health perception (ref.=good) Moderate 1.31 1.04~1.65 .023
Poor 1.97 1.45~2.68 <.001
BMI (kg/m?) (ref.=<25) >25 791 6.51~9.62 <.001

OR=0dds ratio; CI=Confidence interval; BMI=Body mass index.

e o2 & AN 8RN A 25 (2 AT 1 o] W2 Aot & dolA 28 2=

592 B SAelEA D U4, Bl GG BL A AU SHe A} 8 1ol 0 AE mate ),

£ H ¢ ou(Tibana et al,, 2013; Yang & ] kal, 2018), &8 28 25 AAS FI dASS A HHS EE S

TAR 5)e Bt 712N PR iRt Evt g A= g

29 EF ded AT AL RS A /\H’J ° = A A A AER] =] 7-9- 25 o)l vlgkgto] 25 wRkel Al

ST HAE oo AL s AR HuEgtt(Jeon,  HI3t] tiASFtoll D™ A 0] 7.918) &34 Park, Choi

2012; Lemes et al., 2016). AP ATE A ZHLEAATZY]  9FLee (2013)9] AFof| AL u]wke] - A o] H]3}o] 14.08
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ol thAksStoll 28 f1 ol #3em, Cho (2013)9] A
A= 3k A 1 o) A A = (BMI) 2} tiAS S Y1 8.¢10]
SAA LR T AT S-S el 5 o9 A8
AFE ot BTk Ao fFEER HRE Fa 8
5 sh= g Fk. 04 A7 e o A9 A 174
Bj7} F5of vl Ego] 1.310), UrEo] 1.978 ARG
el A Uehtes 238 BYled ol 784
7B QA Bl sthe 979 22 2]
C}(Lee et al., 2015). T8t 3] 774 el = vkt A A8t
A8 & 4= =H Lee 5(2015)9] AollA tAS-Fo]
U= HollA s Ea7t E45 T 4737 Y
£ AFETE 2l FHol & A7 FARIT o] H|Tke] §)
= AR A3FSHA] Zstrhs dutshe Q14 o= s B|Tto]
S Al S 9] A% Hele] 54 AZAIENE Lmck T Az}
A9} gol A7) Ak Azkech. HB AT (Brellenthin,
Lee, Bennie, Sui, & Blair, 2021)& 2 H A =5 ARE$HO
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