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(2005) g@a . 40.71£3.55) 43] | °°™ |BMI, TC, TG, HDL~C, 2po]2 Rt}
227, 42.4313.36) LDL-C TC, TG, LDL-Cx &9t
71—/\E ;]_m 01::1 HDL- C‘—
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22a%S AN g A A | PR as ARYE
SAT1078) S FAYT I ’ Taole 3HA FFE
Az 2| o | AAE TC TG, | = 20
(2012) OP_ME}. o5 BE | 1RF 53¢ | Upl—C. LDL-C o TC, TGl A4S
A Aoz Azysia /\]Eﬂyx]:rlai ’ ok w3 o HDL-C=
AARQ &5 Edolda] h K Tastgloy FAHCRE
Foigh vp glom HEHA Fu|gt 2ol 5 Kol
9 LZAA Y Agho] Gl gton LDL-C&
Az A% s7htgl oy EAHCRE
AR(10%, Fu|gt Aol& HolA=
44,1314 324)) oottt
2210,
45.63%5.954))
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Xt ARG ARIB At
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dardized mean difference) ZFo|(A =d"" — d™")
£ Ak E8te aata7]E AREsit) nprjeo R

an=7)o) Bk ata7]9) QA= ok FAT
Zro| AAHHT

Vo= ny +ny 42 o5 —

T pyn, +2(n1+n2) =V Vi

Standard Error
300 200 100

400

500

600

T T T T T T
-4000 -3000 -2000 -1000 0 1000

Standardised Mean Difference

18! 2. Funnel plot

o|»

il

o
L
el

A, A7 Y =Y T84 A5 9Jsk] Q-
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73719 o] dAQl Aog ), 2gto] 0%
A A= o]dAo] gl Aol Iglo] AdSsE
o] 4R Z7FeHA ek, gk 25%(A), 50%(F),
5%(1)S 7|Z0 2 oA ArE Hadlirt &
ZAXo] HhEH Fixed effects modelS AR5}
A d74o] o]dH o2 e Random ef-
fects model& AME-8F0] E45HA| Hrt, A, a3}
37]9] 84S Cohen(1988)9] 7]|5=¢] we} d=0,20-
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(19977 AN SARA ABS UAstel 23
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AWE 28% oS HlT Y AxE Agsqlct

ke kel el (KSS0) & Al Aol A= it Ak Al
BMIS} slElEdlE $HLR WAL AAYES
AR Atk 71202 AME3HA] oFou) E mets
Aode 2 w389 SAALE ddstA St
7 9 2 87 @w 234 )it 7128 9

2. Ma23e enay|
1) ®E

( ) 25kg/m ] 3 e 71Eo s dAsto Bk 29 ejA o) AeFeE Holo| tat HEe =
A QERA 9 A4 712} Fodols 5 Agt A7 eHo|olrt 7 o] EAN7E 7&31].’
2 2 8358 = c o t} (O
Xﬂzﬂa }\]»0?]: J—Eﬂ, q“_ %?—51_ O/\ —:—[|L]+] 0 ]ZE ‘10] .I_ZH()]»OII Random effects model§
et ofof A ubH o2 HET 7]gof wet A o}tk ®¥37]+= Standard Mean Difference
2. M350 0xle 2037|
HE .
_ Experimental Control i i
AnE P Standarised Mean Difference Weight | Weight
(common) | (random)
Study | Total | Mean| SD | Total | Mean | SD SMD 95%—Cl
7143k 9 12820 1330 8 0,070 | 0,873 2.41 | [1,08;3.73] 7.9% 13.5%
pAR=R=] 13 11370 | 1.072 12 | -0,020 | 1.451 1,06 | [0.21;1,91] 19.3% 17.7%
AA 4 15 10,520 | 1634 13 0,810 | 1,944 -016 | [-0,90;0.59] 25.1% 18.7%
299 14 1229 | 1,770 14 0130 | 2.075 v | 1,09 | [0,29;1,89] 21.6% 18.2%
A 5} 13 3230 | 1634 13 0.290 | 1,107 :— 2.04 | [1,07;3.01] 14.6% 16.5%
EIECR 10 12220 3181 10 | —2.520 | 0,969 —aE 1,93 | [0.83;3.08] 11.5% 15.4%
B
Common i
offect | 74 70 < 111 | [0.74:1.48] | 100,0% -
model — T 1
Random 3241401 2 3
effects 1,32 | [0.56;2.07] - 100.0%
model
Heterogeneity: 1> =76%, 7°=0.6571, p¢0.01
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3. MX4Zo okl 2037
HxlEE Experimental Control Weigh Weigh
o ight ight
Zann Standarised Mean Difference ©9 e
(common) | (random)
Study | Total | Mean | SD | Total | Mean | SD SMD | 95%—Cl
155 13 11,620(0,939| 12 |-0,090 | 0,793 1.90 | [0.93:2.86] | 23.8% 25.5%
A A4 15 10,740 1,365 | 13 | 0,780 | 1,441 -0,03 | [-0,77;0.72] | 40.6% 28.0%
193 7 13.860 | 2,181 7 10.230|0.776 . 2.08 [[0.70;3.45] | 11.8% 21,0%
A 8k 13 12,350 1,114 | 13 | 0,500 | 0,572 T 2.02 | [1,05;2,99] | 23.7% 25.5%
Common i_
effect 48 45 <'> 1,17 | [0.69:1,64] | 100,0% -
model [ T I I I T 1
Random 3 2 10 1 2 3
effects 1,43 | [0,36;2,49] - 100.0%
model
Heterogeneity: [2:82%, 7’2:0_9158, p<0.01
H 4, HXYEQ O/xl= =237
A& .
= Experimental Control Weight | Weight
AnE Standarised Mean Difference 8 a8
(common) | (random)
Study | Total | Mean | SD | Total| Mean | SD SMD 95%—ClL
Au)7 20 108502451 20 |-0.160]1,331 0,50 [[-0,13;1,13] | 23.3% 16.4%
A3k 9 [1,110]0,844| 8 |-0,490|0.592 2.06 | [0.83;3.29] 6.1% 9.1%
145 13 12170 {1,959 | 12 | -0.110 | 1,035 1,39 | [0,50;2,28] 11.7% 12.8%
e 15 10,800 1577 | 13 | 0,180 | 1,671 \ 0,37 [[-0.38;1.12] | 16.4% 14.7%
2999 14 1780|2522 | 14 | 0.790 |2,129 *:-—*— 0,41 | [-0,34;1,16] | 16.5% 14.7%
193 T 18570(232| 7 0,640 | 1,371 i 1.44 | [0.22;2.66] 6.2% 9.2%
A8k 13 121201683 | 13 | 0,510 [0.,618 : 1,23 | [0,38;2.08] | 12.8% 13.3%
229 | 10 |4.070]4.110| 10 |-3.240(1.976 e 217 | [1,02;8.32] | 17.0% 9.8%
Common <'>
effect | 101 97 : : [ <I> l | 0,93 | [0,63;1,24] | 100.0% -
model
3 2 1 0 1 2 3
Random
effects 1,07 | [0.59:1,55] - 100.0%
model
Heterogeneity: 1°=55%, T°=0,2588, p=0.03
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(SMD)=1,32(95% CI: .560~2.070, I°=T75.6%)&
& 2 27)7F yepllon, A8 R ROt A0
2 UETHQ=20.51, p=.001). o] tj&tol| H]
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2 ot

2]

\_

2) Mix|

H[T g Aedes Aofofl whet AR
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2 G 1ol 2 7Y $A49% 2
1} o]&AJo] £A5}o] Random effects model 2 &

o

sttt §3137]= Standard Mean Difference
(SMD)=1.43(95% CI: .36~2.49, I°=82.1%)% &
a3} 277} ehon, BA40 GO A02
eI THQ=16,75, p=0,008), o] thzatof Hlst
of APLEE AN ATLL AL 249 2
nAlE AL® YeRdt

BRI

¥ 5 20| 0xle =437|
E.EH c
o Experimental ontrol i i
Anty P Standarised Mean Difference Weight | Weight
(common) | (random)

Study |Total | Mean | SD |Total | Mean | SD SMD 95%—Cl

Zu) 7 20 | 2,860 | 2176 | 20 | —0,520 | 1,164 -1,31 | [-2.00;-0.62] | 16.5% 8.3%
8% 183 | =300 7434 | 12 |-3230] 5188 -4,31| [-5,83;-2.80] 3.4% 6.2%
8% 13 | -30850 (72718 | 12 0,450 |7.234 -4 .13 | [-5,60;-2.67] 3.6% 6.3%
8% 183 | 9670 [ 1723 | 12 | —0.250 | 2,252 —-4.57 | [-6.15;—2.99] 3.1% 6.0%
8% 13 | -5.280 | 1.261 | 12 0,000 | 1,333 -3.94 | [-5.36,-2.52] 3.9% 6.5%
2% | 13 | 7420|1425 | 12 | 0620 |242 T -3.96 | [-5.38,-2.53] | 3.9% | 6.4%
8% 13 | 4180 (0,862 12 | 0680 | 084 | —*— i —4,06 | [-5,51,-2.61] 3.1% 6.4%
299 14 | -3.630 | 1760 | 14 0,000 | 1,201 _,_E -2.34 | [-3.33;-1.35] 8.0% 7.6%
AN s 13 | 4,630 | 2510 | 13 | —0.660 | 2,269 i -1.61 | [-2.51;0,70] 9.6% 7.8%
AN s 13 | -1.050 [ 1,009 | 13 0,680 | 1,559 —~:— -1.28 | [-2.13;-0.42] | 10.7% 8.0%
AN s 13 | =3930 [1.823| 13 | —0,060 | 2,181 E -1.86 | [-2.81;-0,92] 8.8% 7.7%
AN s 13 | 1730 [ 1060 | 13 | —2.600 | 1088 “E"_ -1.33 | [-2.19;-0.47] | 10.6% 7.9%

——

AN s 13 | -8,380 | 1441 | 13 | —0.310 | 3,24 _.._5. -3.11 | [-4.20;-1.91] 5.5% 7.1%
ANE | 13 | -1220 | 2615| 13 | -4.120 | 5,156 "*_ -1.91 | [-2.87:-0.97 | 8.6% 7.7%
é
<>

Common [ T T T T ]
effect | 190 184 6 4 2 0 2 4 6|-22][-25;-19]| 100.0% -
model
Random
effects =2.70 | [-3,37;-2,04] - 100,0%
model
Heterogeneity: ’ =T8%, 7'2:1,2481, p<0.01
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0 ight ight
Zann Standarised Mean Difference °9 €19
(common) | (random)
Study | Total | Mean | SD |Total | Mean | SD SMD 95%—Cl
A3 9 1-0310(0629| 8 |-0.050 0,965 -0,31 | [-1.27;0.65] | 17.3% 19.3%
A A4 15 | -0,120 {0536 | 13 | 0,580 |1,413 -0.66 | [-1.42;0.11] | 27.2% 22.1%
193 7 | -1.960[1267| 7 |-0,570]1525 -0,93|[-2.05:0.19] | 12.7% 17.2%
A8t | 13 | 0,880 [ 0,583 | 13 |-0.220 | 1,205 S I N 1,13 | [0.29:1.96] | 22.8% 21.1%
5 10 |-0.600 {0,660 | 10 |-0.,160 | 1,019 i -0,49 | [-1.38;0,40] | 20.0% 20.3%
Common i
effect 54 51 E‘:[_,, -0,19 | [-0.59;0.21] | 100,0% -
model T T T T 1
Random < =1 4 L £
effects -0,23 | [-0,95:0.49] - 100,0%
model
Heterogeneity: 1°=69%, 7°=0.4581, p=0.01

3) HXILE

FHoIS| HET ol uich XS
AT sRoIT, 2 7o) $U4EE 2
o] Z7s}o] Random effects model 2 &
SMD)=1,07(95% CI: .590~1.600, I*=55.1%)&
& J7)7F verllow, SAACR FoJskA] ¢
O 2 YEFHTHQ=15.60, p=0,029). o]+ 3}4]
o w2k Xﬁ?—%%ﬂ AAYE ool 2 93

=

o}tk ®¥37]+= Standard Mean Difference

(SMD)=-2.70(95% CI: —3,37~-2.04, I*=78.4%)

2 2 a3 7Pt yelon, E4FRog $9o)5t
Aoz YERITHQ=60.1, p<0.0001), o]= =

o skl AEES AT Aol el 7l

2 as .

Algt
ot}

5) MIX|Z

Zrodoll wef AR
Ao FEEHT 2
Alo] ZA15}o] Random effects model 2 &
- g3t37)= Standard Mean Difference
=—0.23(95% CI: —0,95~-0.49 I=69.4%)
a3} 277k ehon, EAH0E o3t

AOE LEATHQ=13.6, p=0.011). o=
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Experimental Control

AntE Standarised Mean Difference

Study | Total |Mean| SD | Total| Mean | SD

Weight Weight
(common) | (random)

SMD | 95%—Cl

2438 | 9 |1360]0365| 8 |-0.080|0.171
Z | 13 [0580]0.390| 12 | -0.030 | 0,484
HA4 | 15 0210|0806 | 13 | 0.300 |0.669

4,70 | [2.67:6.72] 3.6% 11,5%
1.35 | [0.46;2.23] | 18.8% 17.8%
0,12 [-0,86,0.63] | 26.6% 18.5%

299 | 14 0910|0770 | 14 | 0.050 | 0.661 i —e—] 116 | [035:197 | 22.4% | 18.2%
TYF | 7T 1200|1452 | T |-0.070 | 0.418 A L1 [[-0.04227 | 11.0% | 16.3%
AAE | 13 12900906 | 13 | 0.080 |0.391 R 3 168 | (07259 | 17.6% | 17.7%
Common i

offect | 71 67 §=> 107 | (069145 | 100.0% | -
model [ T T T ]
Random 6 4 2 0 2 4 6
effects 1.45 | [0.41:2.48) - 100.0%
model

Heterogeneity: 1> =79%, 7°=1.3548, p<0.01
47|20l whet AR S7k] A2 BIE v]A| 7) TG

& Ao bt

S5k F90140] AREE Rolol el IS 2
A8 A7 orolgic), 2 270} SU4AT 2,
o]ZA o] ZA5}o] Random effects model & H-4]
5}ttt A7}37]+= Standard Mean Difference
(SMD)=1,45(95% CI: 0.41~2.48, I’=79.4%)& &
a3} 277} epon], $AH0R o Aoz
UEHETHQ=24.3, p=0,0002). ol th&tof HIs)

AdEs= dA l?i Jee] BMI gl 2 FF=

jus)

|5 SdodY Ages Fojol wet T6E &
Ae 9 Tolln), 7+ ¢ EAAAT 2
44 o] EAJ5to] Common effects model 2 24
Fach ®337)= Standard Mean Difference
(SMD)=0.41(95% CI: 0,08~0.74, I*=66.9%) & 2
a3} 277} ehon, BAH0E GO A0
LFERATHQ=18.14, p=0.0059).

o

i

Ol

N, 28 ¥ &9

A A
of Ak eRAlato] A 2 ot el o



1%

280

& 8, TGH| Ojxl= &037|

ol
Mo
o|»

el
o
rH

i

TG
_ Experimental Control i i

Anty P Standarised Mean Difference Weignt | eigh

(common) | (random)
Study | Total| Mean | SD |Total| Mean | SD SMD 95%—Cl
72453 9 10,910 (17985 | 8 [14,700 | 34,553 -0,13 | [-1,09;0.82] | 11,8% 13.7%
8% 13 | 21,840 | 32,785 | 12 |—5,420 | 29.564 0.84 | [0,02:1.67] | 15.8% 15.0%
A A4 15 | -19.,530 | 74,939 | 13 |13.850 |79.373 -0.42 | [-1.17;0.33] | 19.0% 15.8%
299 14 6,290 | 41429 | 14 | -1.430| 35,146 y L 0.20 | [-0.55;0.94] | 19.5% 15.9%
193 7 48,860 | 32,48 | 7 23.850 | 87,594 i 0,35 | [-0,70;1,41] | 9.6% 12.7%
AN | 13 | 28,310 | 46,364 | 13 | —3.820 | 36.481 —b 0.75 | [-0.05;1.55] | 16.8% 15.3%
%% | 10 | 86,120 | 33935 | 10 |-31,500 | 58,851 K 2.34 | [1,15;3.54] | 7.6% | 11.5%
Common <:>
effect 81 i i 0,41 |[0,08;0.74] | 100.0% -
model T T L —

-3 1.0 1 2 3
Random
effects 0.50 |[-0.10;1.10] - 100,0%
model
Heterogeneity: 1>=67%, 7°=0.4495. p¢0.01
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Effects of Resistance Exercise Participation on
Body Composition in Obese Middle—Aged Women:
A Meta—Analytic Approach

Park, Soojung(inha University, Professor) * Moon, Seunghyeon(inha University, Ph.D. Student) *
Kang, Kwonhyeon(inha University, M.A. Student)

ABSTRACT

This study conducted a systematic literature review and meta-analysis to investigate the effects of resistance
exercise on body composition (e.g, body weight, fat mass, body fat percentage, lean mass) and blood lipids in
obese middle-aged women. Relevant studies published since 2000 were identified from domestic and international
databases, and eight studies (total N = 196) with both a resistance exercise intervention and a non-exercise control
group met the inclusion criteria. Effect sizes were calculated as standardized mean differences (SMD) from pre- to
post-intervention changes and meta-analyzed, and heterogeneity and publication bias were also assessed. The
meta-analysis showed that, compared to the non-exercise control, the resistance exercise group had significantly
greater decreases in body weight, BMI, and fat mass, as well as a significant improvement in muscular strength,
with all these changes exhibiting large effect sizes. Body fat percentage also decreased more in the exercise group,
though this difference was not statistically significant, and there was no significant difference in lean body mass
between the groups. Triglyceride levels decreased significantly more in the exercise group, whereas total, HDL, and
LDL cholesterol showed improvement trends that were not statistically significant. No evidence of publication bias
was observed. In conclusion, resistance exercise is an effective intervention for reducing body weight and body fat
and improving muscular strength in obese middle-aged women. The large improvements in body composition
observed with resistance training underscore the importance of incorporating such training in obesity management for
this population. These findings provide a basis for actively incorporating resistance training into health management
programs for middle-aged women and suggest further research on the combined effects of resistance exercise with

dietary or aerobic exercise interventions.



286

g
e
ol
Ma
of»
el
o
i

i

Key words: middle-aged women, obesity, resistance exercise, body composition, meta-analysis

Ha 02025 11,17
Q1Y 1 2025. 12. 02
A 1 2025. 12. 31

r

r
MO MO MO
ol
O

r



	비만 중년여성의 저항운동 참여가 신체조성에 미치는 영향: 메타분석을 중심으로
	국문초록
	Ⅰ. 서론
	II. 연구 방법
	Ⅲ. 연구결과
	Ⅳ. 결론 및 논의
	참고문헌
	ABSTRACT


