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Abstract

Resistance training (RT) is considered to be a way to increase muscle mass and loss fat. This study
analyzed the effects of simple RT on female fat mass (FM), body fat percentage (BF%), fat-free mass
(FFM) and muscle mass (MM), in order to clarify whether the role of simple RT is also applicable to
female subjects in losing fat and increasing muscle mass. Method: The PubMed and Web of Science
databases were searched, and the time was up to March 14, 2019. Two authors simultaneously
screened articles, and twenty-three randomized controlled trials, with a total of 917 participants
(483 in the resistance training group (RTG) and 434 in the control group (CG)) were included and
their quality assessed. The Cochrane bias risk assessment tool was used to evaluate the quality of
the documents, and the Reviewer Manager 5.3 software performs statistical processing on the data.
Results: RT significantly reduced females’ FM (WMD: 1.17; 95% CI: 1.03, 1.30; P < 0.00001) and BF%
(WMBD: 0.54; 95% CI: 0.09, 0.98; P = 0.02). It also significantly increased their FFM at the same time
(WMD: -0.81; 95% CI: -0.93, -0.69; P < 0.00001). But there was no statistically significant increase
in their MM (WMD: -0.20; 95% CI: -0.59, 0.19; P = 0.32). Conclusion: The results of this study con-
firm that RT can effectively reduce females’ FM and BF%, and increase their FFM significantly. But it
does not help MM growth for all females. Therefore, RT cannot be used as a training method for fe-
males to increase MM as the main purpose. However, it can be recommended for females as a
means of developing body composition, including reducing their FM and increasing FFM.
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RT J&45 SR 5 i BH 77 LB BRI SE AN Ty &I R (1], &2 4t B RSB AN vl i/ 1) — B 2
KIILCRAE AR S AR i T s 25 g R BB AOH RIME (2] BEFUREL, RT RESEZNLAE
W, BCEREEE. PAE. U, Bk, PR HAIS S TR B, SRR R (et R E
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mAL[5].
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2. &
2.1. ERE

PASK 1A 7£ PubMed H1 Web of science W REHE FEREATRI 2, IFAIS5 A2 2019 4E 3 H 14 H. lRA
A N: 1) PubMed: ((“resistance training "[Title/Abstract] OR“resistance exercise “[Title/Abstract]) AND (“body
composition” [Title/Abstract] OR “BMI” [Title/Abstract] OR “body fat percentage ” [Title/Abstract] OR “muscle
mass”[Title/Abstract] OR “muscle strength”[Title/Abstract])); 2) Web of science: TI = ((“resistance training”
OR “resistance exercise”) AND (“body composition” OR “BMI” OR “body fat percentage ” OR “muscle mass”
OR “muscle strength” )).

2.2. RPN SHERR IR

SCHRI AR HEAFE: 1) TR SO &tk 2) SEER8 RT T8, XWERAANHATEM T . 3) 5L
B4 RFabr S FM. BF%. FFM. MM H2 —, HEHERIIE N Mean + SD 5 Mean + SE. 4) 44
N SCHR IR SEE BT  BEATLA HERES .

SCERFERRbRIE@RE: 1) EEER. 2) FHO7E RT k. 3) XHRAH FHABARA. E3)
BB AN 4) ToPT R A5 RAabn LR . 5) AEREHLA BAES RCT (Al 50 BEe . SCERZRAR BL meta
SR RTINS, 6) TN R H AR (R E RSN .

23. (EE4EE

P FEN NI N SCIR P SRS B, BRI T 2l N DGt (R A & SRR AR &
PR B FEAR(FM BF%- FFM Al MM) & 2504 (Mean + SD B{ Mean = SE)AlI RT [ T-Hif5 2. (& 3h & i 18] |
e, HEL R RE AT

2.4, Wk RE I HIELE

KM Cochrane i {2 U PEAf T B[ 1711E N BE PG TR, 84 7 A5H: 1) BEHLUF 51 A2 (5
fi)s 2) AEEGRGEFEmMA) 3) S5 A GARE N RIS (BAT W) 4) B8 F6 65 B RO SR A
5) RGeS R BHE 1) C BN ECR VI 6) RIS Z R AR BN (R S ) 7) HoAdw . DLBEHLT 51
[FIr= A 9, VP ARHETE Cochrane M A FEARIIA . DAPEAS RIS W 700 BENLT 518 RAETE P2 A2 “AIRX
[ I F% (Low risk of bias)” B = XU i 7% (High risk of bias)” B¢ “ AN iE XUK: i F% (Unclear risk of bias)” o
SR SCERE IR T & BRI BENLE Z1 7= A2 071, 10 “ S BNLECTRAG 7, “ SLRTHE VBN T A s
CRARETR T, CTRMEUEET , CREBETT . MR B “EmME” , WHZITE PPN “Low risk of
bias” s WA SCHR A B BENLT UK = AR 7B B AT AERENLIR R, B0 “ DLap 8ot 2= 427 1 BIBE L 51 7
CHIELZ5EEARAT A, B B DTS A S AT A, WHZIE PP “High risk
of bias” ; WA RML LW IS B RKIPAL “Low risk of bias” BY “High risk of bias” , W14t i% 5 H
9 “Unclear risk of bias” o Jit & P H T AT 2R 2 UESR R AL, HIFAH T-8f5E SR N BHERR -

2.5. BIEALIE
H 4 Cochrane i fa5 XU PP T EL[ 17182 A0 A 2K
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2) Mean %18 = Meanfinal — Meanbaseline;

3) SDFAH = \[SD, e + 5D} —2¥ R* 5Dy % SD,,, (EFARAHKFEIERIA R 1L 0.5), T4

1) SE=

baseline

TG R B T AT G 522 A W T S BRI bR A ZAF N EE AN B 24 12 Reviewer Manager 5.3
AN SCHRIFEAT meta 2047 24 12 < 50%, P > 0.10, AT A [R5, 346 F [ 52 ROREAE Y 5 4 12 > 50%, P < 0.10,
AN, IEFERENLRNBERY , ai iR P < 0.10 HLIJGVZEHI W7 57 5 PR RIE, TPk &5 4 b i F 4 i 14 7
Bro BT B AR L RHAE, Sl (bR Fe 3 ik 2 A0 i e 5 e B R B, R B AL S8 A A i
SCHR A IR % % WMD (Weight Mean Difference)< Z 1851 95% 1] {5 [X [6] CI {7~ & FER0RAH - 7 41,
H Reviewer Manager Z: il ZRARIEINT, RGBINWBEFRFM N “ARHZER" , KB AN, A0
R AR TN RT, BT “GFIHE" , BOEREAAR MR CG, AR RTG. P < 0.05 F#nA
BENER, P<00l RrFAIEFEERER.

3. fIRER
3.1. XETFEMANLEER

B 1 SBoR T SCHRIREAURE o R I G BE 1A4E R B 3L 3RAS 30K 1064 K, RBRE R 60 F 3L
R B ] S5 408 B IR R 935 i STHIR o HERR 1 2 2B IR 4 . ASAERE AL B s CG AT -1l
TS G A 53 MBS A B (Bl B IEA ) &6 . 0 TR Ax 69 de SCREI A SCHAT T # I, A 46 i BEIANSE
FWTFCINBRAE T ERAE S, HEBR ) 5 2R 2 T BT 3 4 R AR Bl o e 23 T SCRR B M N BEAT PP
DHTEEARE R 1): BolFER LEEBEREER, RIKE 12 %, REE 774 EREAR LIRS
W N BB BOR 1 SRR LB SCIRA FM. BF%. FFM. MM [P b 2
i 2~3 A4, A ESCIRRAHA —A BraSCRtE sl 7 RT (AR Gt pk, BIT-HUR T B |
AA. HEURHEL BRA VIR SCIORIE & RT RSN, HARSTIRA BRI 2), 17 HI75 & ACSM
WA % &R FENNS S, 4 2~3 k. BiRkED 14, 4 8~10 KIWEER RT. PEF
A AR 55 R H 10~15 REH[18].

HEBS:
*F- 175 2L 5RTIE K (n=57)
B PR R A9 SRR A SRR R AT B (n=38)
fi(n=1064) *CGH TR A BF B
\L A) (n=351)

*AEBEHLXT TR I RCT (AT o X TR ARG |
HRGEIR Bimeta bt NRIFA KB

(n=1004) S %) (n=333)

i B T 50 G H A SR (R E A

AEPESN) (n=156)

FEJF IR

I58] 2 S R4 B A 1 S
B2 SR 4R (n=69) i vy
v *ToHT T 45 R Fe br A (n=46)
R4 R B A N
BRI (1) SCRR
(n=23)

Figure 1. Flow chart of articles screening (n = number of articles)

1. MEFIERIZEE (n = XREE)
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Figure 2. Evaluation results of bias risks of articles

2. Ek R R A I 45 R

N 23 8 SCHR A VR 45 SR 2 BT : 86.95%0) RCT FIBEHLF F1 HIF=E P A AR XU T
féi(Low risk of bias)” , 8.7%MIVFAN A “ AN & S 2 (Unclear risk of bias)” , 4.35%MIVEM A & R
fl#%(High risk of bias)” ; 13.04%1) 73 FLEEFRPEAN g MG XU i £ (Low risk of bias)” , 73.92%H1T0 A
A E KW (Unclear risk of bias)” , 13.04%PFAN N “ i KUKl A% (High risk of bias)” 5 13.04%1]
RCT 25 N GAaEe N 53 B0t & FVFAN 9 AR RBS (2 (Low risk of bias)” , 86.96% I PFA A “ AifiE
AW #% (Unclear risk of bias) ”; 13.04%] RCT 2N 4845 B AL VA [ PEA 4 AR XU AR £ (Low risk of bias)”,
86.96% MM A “ AH 32 KU i #% (Unclear risk of bias)” 5 73.91%) RCT HIIRE 45 505 1 72 B AE PR
N AR 77 (Low risk of bias)” , 4.35%HIPFAT A “ AN XU fi # (Unclear risk of bias)” , 21.74%/f]
PR 9« AUl % (High risk of bias)” s 15056 25 F B 35 4 5BV S “ AN 2 AU #2 (Unclear risk
of bias)” ; HAt R 5B N AKX R (Low risk of bias)” o 4NN 8T ) SCHRAATE — 2 W W A 14
B SCHER AT B AL TP 2%k . [ Cunha, P. MLZ%[22]. Liao, C. D.Z£[28]#1 Rustaden, A. M.2&[37] =5 C
BREA RS 20 OUE LA, HARSCIRTES 5 N RANREE N 53 HH B A5 K302 AR 42 1 5 v 1 A s
B, XATREN RT A G T E, P IZIZs tH “ A E KU 2 (Unclear risk of bias)” o

Table 1. Basic information of included research articles

1. PAARMERERD

FFe SCERACUR BORFERE () FEA & RTG/CG S R48¥5()y mean + SD/SE)
p RTG: 58 £4.6
1 Bonganha, V.%5 2012 [19] CG: 53 + 6.3 16/16 FM

RTG: 53.9+1.87

2 Colado, J. C.% 2012 [20] CG: 54.14 +2.89 21/10 FM/FFM

3 Colado, J. C.% 2008 [21] 51~57 21/10 FF/FFM

4 Cunha, P. M.Z5 2018 [22] 68.0+4.3 20/21 BF%/MM

5 Fjeldstad, C.% 2009 [23] 60~75 22/12 FM /BF%

6 Franklin, N. C.%2% 2015 [24] 18~40 10/8 BF%

7 Kerksick, C. M. 2010 [25] 38.7+£8.0 5/9 FM/FFM

8 Klimentidis, Y. C.% 2015 [26] 30~65 84/64 FM/BF%/FFM
9 Lee, S. J.55 2013 [27] 12~18 14/8 FM/MM/BF%
10 Liao, C. D.% 2017 [28] 60~80 25/21 FM/FFM/BF%
11 Nichols, D. L.ZF 2001 [29] 14~17 5/11 FM/BF%
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12 Olson, T. P.Z5 2006 [30] 24~44 15/15 FM/FFM/BF%
13 MELODY D. PHILLIPS %5 2012 [31] 60~70 11/12 FM/FFM/BF%
14 Pochlman, E. T.%5 2002 [32] 18~35 16/19 FM/FFM
15 Pochlman, E. T.Z 2000 [33] 18~35 17/20 FM/FFM
16 Prabhakaran, B.5§ 1999 [34] 27+7 12/12 BF%
17 Rana, S. R.Z5 2008 [35] 21.1+2.7 10/8 FM/FFM/BF%
18 Raso, V.Z5 2007 [36] 60~77 21/21 FFM/BF%
19 Rustaden, A. M.55 2017 [37] 18~65 25/21 BF%/FM/MM
20 Socha, M.Z5 2016 [38] 62.5+5.8 13/19 BF%
21 Teixeira, P. J.45 2003 [39] 40~66 59/55 BF%/FFM/FM
22 Tomeleri, C. M.Z 2016 [40] 68.2+42 19/19 BF%/MM
23 Verschueren, S. M.Z% 2004 [41] 60~70 22/23 MM/FM

VE: RTG, BBAIIZ4L; CG, X4l Y, & N,

% B, FN#A; FM, #fiE; BF%, RREErth; FRM, ZRfkE; MM, JIAHE.

Table 2. Total time, frequency, number of sets, repetitions and intensity of exercise intervention

2. BERITHERIE, SR, B EERBKREE

RS TR (E) AR ) HE(AH) HEREER) P (RM)
1 16 3 (3+3) 1 70%~80% 1-RM
2 10 2 2+ 1D)~2+2)~(3+3) 1
3 10 2 Q2+ 1D)~2+2)~(3+3) 1 20 RM
4 12 3 3 10~15 10~15 RM
5 32 3 3 10 80% 1-RM
6 8 2 4~6 10 80%~90% 10 RM
7 14 3 3 1 80% 1 RM
8 43 3 2 6~8 70%~80% 1 RM
9 12 3 2 8~12 60% 1 RM
10 12 3 3 10
11 60 3 1~3 9~14 10 RM
12 43 2 3 8~10
13 12 3 3 10 8 RM
14 24 3 1 10 60%~80% 1 RM
15 24 3 3 10 80% 1 RM
16 14 3 2 8~12 85% 1 RM
17 6 2~3 3 6~10 6~10 RM
18 48 3 3 10 60% of 1 RM
19 12 3 2-4 3~15 40%~75%~85% 1 RM
20 8 2 25
21 48 3 2 6~8 70%~80% 1 RM
2 8 3 3 10~15 10~15 RM
23 24 3 1~3 8~20 8~20 RM
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3.2. Meta HTER

RT S0 BT A 99N SCHR P A Lo B A 40 1) Meta 0 AT 4 BRI 3. 17 R SCRR e 7 RT X &tk
FM SUm 4 8, L 715 42 5% (RTG 381 4 F1 CG 334 4); i MEM I 45 R Chi2 =24.43, df=
1.6 (P = 0.08),12 = 35%, SCHR B AN AE 57 i M RTG 1 & FM B 2K T CG & PER) FM (WMD: 1.17;
95%CI: 1.03, 1.30; HMALRI{H Z=16.40; P<0.00001). £ 16 55 CHRIR T RT % &1 BF%EZ0 )
GES, IR T 682 45 5 (RTG 365 %4 H1 CG 327 44); S Ji MG 56 45 B Chi2 = 8.76,df = 14 (P = 0.85),
12=0%, CHRIEAFESR M 5 CG AL, RTG Lt BF% & KT CG (WMD: 0.54; 95%CI:
0.09, 0.98; MZAMNAE Z =2.34; P=0.02). FH 12 FME T RT X &Mt FEM Emgs &, # & 536
%42 5#(RTG282 41 CG254 4); SFMER 45 Chi2 = 8.99, df=11 (P =0.62), 12=0% , 3CH#k
[EALEAE T iYE; 5 CG #HEE, RT ReAEH B 2 3 in 22 P4 11 FFM (WMD: —0.81; 95%CI: —0.93, —0.69;
MM Z = 13.44; P < 0.00001). A 5 FCHkiR? 7 RT X 2otk MM figgmd, Lk 192 425
% (RTG100 %1 CG92 42): S MEAER 45 5 Chi2 =2.69, df=4 (P =0.61), 12=0%, SCHERIEAIELE 5
FitE; 5 CG MLk, RT XF3EnZctEr) MM & 3 PE 2 % (WMD: —0.20; 95%CI: —0.59, 0.19; &34
NAE Z=10.99; P=0.32),

sF bﬂ CG RTG Mean Difference Mean Difference

udy or Subgrou Mean SD Total NMean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Bonganha, V. 2012 13 576 16 -08 535 16 01% -05004.353.35 ¢ i
Colado,J C. 2008 -0.31 78 10 11 i3 14 01% 079495 653 ¢ >
Colade, J. C. 2012 031 T8 10 055 725 21 01% 0.24[551,500 ¢ *
Fjeldstad, C. 2009 11192 12 01 1035 22 00% 080[7.14,8.04) ¢ *
Kerksick, C. M. 2010 -0.3 937 9 -46 1544 5 0.0% 430[105519.15) ¢ Y
Kimentidis, Y. C. 2015 0153 258 64 0 234 B84 30% 015[-0.65 096 N K
Lee, 5.J.2013 067 272 g -22 109 14 05% 2.67(0.90, 4.84) EE—
Liao, C.D. 2017 051 026 21 -074 024 25 91.4% 1.25(1.10,1.40) .
MELODY O, PHILLIPS 2012 -04 67 12 -04 43 11 01% 000457, 457 ¢ *
Nicholg, D. L. 2001 22 1492 11 -2 729 5 00% 420[6.74,1514) ¢ *
Olson, T. 2. 2006 12 662 15 01 802 15 01% -110[6.77,4.57) ¢ *
Poehlman, E. T. 2000 0 6 20 1 4 17 02% -1.00[4.25225) ¢ *
Poehlman, E. T. 2002 02 605 19 -01 347 16 02% 0.30[2.91,351] ¢ *
Rana, S.R. 2008 -1.3 1243 8 -09 352 10 00% -0.40[9.29,8.49) * >
Rustacen, A 1. 2017 -1.1 18 21 -1 14 25 22% -010[1.05,085) - 1
Terezlra, P.J. 2003 -01 27 55 -D4 26 59 20% 030[0.67,1.27] —
Verechuaren, S. M. 2004 013 923 23 083 649 22 01% 006[3.60,561) ¢ *
Total (95% Cl) 334 381 100.0% 1.17 [1.03, 1.30] &
Heterogeneity Chi*= 24.43, df= 16 (P = 0.06); I*= 35% o g 5 3 3
Tesifor overall effect Z=16.40 (P < 0.00001) Farours [CG] Favours [RTG|

B F % CcG RTG Mean Difference Mean Difference

Study or Subgroup Nean SD_Total NMean SD_Total Welght IV, Fixed, 95% CI IV, Fixed, 95% CI
Cunha, P. M. 20183 06 7.2 21 25 726 20 1.0%  310[1.23,7.53] *
Fjeldstad, C. 2009 07 624 12 .06 615 22 1.1%  1.30[3.07,567) ¢ *
Franklin, N. C. 2015 07 762 8 -1 425 10 06% 1.70[4.20,7.60) * *
Klimentidis, Y. C. 2015 0.09 25 64 0 25 84 305% 009072080 S
Lee, 5.J.2013 003 178 8 -1.61 284 14 54% 169[0.24,3.62) 5
Llao, C. D, 2017 0.83 1] 21 -093 0325 25 Not esfimable
MELODY D. PHILLIPS 2012 -04 316 12 03 261 11 36% -010[2.46,2.26)
Nichols, D. L. 2001 07 1476 11 3172 5 02% 3270[7.34,14.74) ¢ +
Olson, T. 2. 2006 1.2 485 15 -28 419 15 19% 1.60[1.64,4.84) *
Prabhskaran, B. 1999 001 69 12 139 735 12 06% 1.40[431,7.11] ¢ >
Rana, 5. R. 2008 145 919 8 -15 384 10 04% 000[6.76,6.76 * >
Raso, Y. 2007 1 21 21 -1 2562 21 01% 200F12.14,16.14) * b
Rustacen, A 1. 2017 -0.8 15 21 -08 15 25 26.6% 000[-0.87,0.87] B, —
Socha, M. 2016 0 445 19 11 481 12 1.9%  1.10[2106,4.39] *
Teiaira, P.J. 2002 011 2. 55 -009 283 59 245% 110[0.19,2.01) —_—
Tomelen, C. M. 2016 05 565 19 13 58 19 15%  1.80[1.84 544] *
Total (95% CI) 327 365 100.0% 0.54 [0.09, 0.98] -

Heterogenelly. Chi== 8.76, df= 14 (P=0.85); IF=0% i t

1 1
Tesifor overall effect Z=2,34 (P=10.02) 2 Fam;l[s [CG) 0Favom; [RTGI ]

DOI: 10.12677/aps.2019.74016 122 RE Rt


https://doi.org/10.12677/aps.2019.74016

it WA

F F M CG RTG Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Colade,J. C. 2008 02 29 10 1 39 14 02% -0B0[3.53,1.93)
Colado, J. C. 2012 018 283 10 047 319 21 03% -0.29(-2.56,1.96) —
Kerkslck, C. M. 2010 06 7.79 9 05 1022 5 0.0% 0.10F10.20,10.40] * >
Kimentidis, Y. C. 2015 0.02 1.2 64 049 1 84 106% -0.88(-1.24,-0.52) bt
Liao, C.D. 2017 -0.41 024 21 033 022 25 780% -0.74[-0.87,-0.61) ]
MELQDY D. PHILLIPS 2012 07 6232 12 01 681 11 0.0% 0B0[4.7B,5.98) *
Nichols, D. L. 2001 19 1161 1" 1.2 366 5 00% 0.70[6.87,8.27] ¢ ’
Olson, T. P. 2006 08 58 15 2 60 15 01% -1.20[-5.43,3.03) *
Poenlman, E. T. 2000 1 361 20 2 3681 17  03% -1.00[-3.33,1.33) —
Poeniman, E. T. 2002 -02 376 19 13 38 16 02% -150[4.02,1.07) —
Rana, 8. R. 2008 09 524 8 08 632 10 00% 0D00[53¢,534) ¢
Tewaira, P.J. 2003 -0 11 55 1 09 59 102% -1.30[-1.67,-0.93) =
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