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Abstract

Objective: Individuals participating in physical exercise will have different effects on their gender
role development. To explore the effects and moderating factors of different exercise groups on
masculinity and femininity, and to provide reference for the formulation of exercise prescriptions
for relevant teaching staff. Method: The relevant papers published on Web of Science, Pubmed,
Springer, Elsevier, CNKI, Wanfang and VIP databases from January 1, 2000 to February 22, 2023
were retrieved. After literature screening and data extraction by two researchers, Comprehensive
Meta analysis 3.3 software was used for meta-analysis, and Hedge’s g value was selected as the ef-
fect size index. Results: A total of 6 articles, 22 independent effect sizes, and 817 subjects were in-
cluded. Meta-analysis of the random effects model showed that physical activity increased mascu-
linity characteristics more (SMD = 0.870, p < 0.05), but decreased femininity characteristics (SMD
= 0.338, p < 0.05). The heterogeneity test results of the included literatures showed that the hete-
rogeneity test results of masculine characteristics Q = 286.554 (p < 0.01), I2 = 95.812; Q = 112.405
(p < 0.01), I2 = 89.324, indicating high inter-study heterogeneity, it is necessary to conduct sub-
group analysis. The results of subgroup analysis showed that gender, age and measurement tools
had no significant moderating effects on masculinity and femininity, but exercise group had sig-
nificant moderating effects on masculinity and femininity. Conclusion: Physical exercise improves
masculine characteristics more than feminine characteristics. The influence of physical exercise
on gender socialization is not adjusted by gender, age and measuring tools. Unattractive items can
significantly improve femininity; Antagonism and fighting can significantly improve masculinity.
These results confirm the role of physical exercise in gender socialization and promote the study
of gender roles in the field of sports.
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PRSI (YN, 2013). HIAE BIMLART LR E S0 R ) R A LSS L, KA BT kg 5 04
PR OB R AR R, TR R AR ff N 0 (/0 545, 2021) . £EARE Bt rboxt b B3 2E 1)
SAEACR AT OETE, 20 B AR BN Z A R R RIS, TS 5 A € VR L A SR (1 L B ]
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BATH . BRER. ZRIE. KW #fin. AEasah)si(n M e, e, ottt Bt &«
PET AL TIPEAL Lo PEAL) A BRI AT R o D SCOSCHR % 20 #% - 7E Web of science . PubMed. Springer-
Elsevier #4741, LA(physical activity, exercises, physical fitness, physical endurance, motor activity, physical
education, sport, basketball, football, running, cycling, jumping, dancing, tai chi, yoga, aerobic)&%(gender socia-
lization, sex role socialization, gender role, masculinity, feminization) e im #4748 % . K& INHA]: 2000 4E
1H1H~202342 H 22 H.

2.2. INSHRIRE

X FALZR BRI RBT T, BA LI LT bRk phsE & TR AN IR I et © AUk 740y
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Figure 1. Literature screening flowchart
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Table 1. Basic characteristics of the included literature

2 1. PANSTERE AHHIE

5w ERTERA JEF Ny T i FEiRR THKA peiplibis

BEM, 2011 Stk 97 M C u i
BEM, 2011 SEAL 97 F c u MR
BEM, 2011 SEAL 97 M C u K 22K
BEH, 2011 B4l 97 F C u K 2p 2
ALY, 2017 Ak 100 M A S POERS
W4T, 2017 AL 100 M A S POERS
BHEAME, 2019 Ak 240 B C S &
EHEKME, 2019 FEAL 240 B c S K 2p 2K
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Continued
gk, 2019 itttk 240 M C S (SN
HEkME, 2019 kAL 240 M C S I 2h 2%
gk, 2019 itttk 240 F C S (SN
WL, 2019 Bk 240 F C S 1% 22
Wi, 2020 Fitktl 60 M A S WEAEN
Mrizlig, 2020 LA 60 M A S WSEAES
SkBHPH, 2016 Fitktl 320 M A S (SN
fKHABH, 2016 LA 320 M A S SN
fkHAEH, 2016 Fittl 320 M A S PUEIES
SRR, 2016 Ak 320 M A S S
Tk HIFH, 2016 Fittl 320 M A S HMEFE K
SKHRE, 2016 LA 320 M A S FiEES
%, 2022 FitAe 180 M A S PUE IS
2%, 2022 LA 180 M A S S

IE: B RRHIAREAS DS Lk, M BRI FEA AT, F RSN LM, C R EARNILE, A FoR
FEANEDE, S TR TR, U FRRIEbrdEt TR,

32. RERMRIE

BEXt B S AL 2 ST SRR, K Borenstein 25 A KT 12 iR (Kelley et al., 2019), 4 p
>0.01, 1> < 50% A YA FHF 70 1) S R M AS B 3, 3k P s SN R A R G i i 2 35 p < 0.01, 17> 50%
VLI STk A b, B BN AR R RS IRt . W3R 2 M RRE, B s
JRPER G4 B Q = 286.554 (p < 0.01), 12=95.812, FHIWFITIAAEAER R ISR, HAIH4E 95.81%1 W
G S R T BONAE I LS 72 7, T ARG 4.19% 978 e iR TR LR 22, DA b3k B BEATL AR A (Dettori et
al., 2022). ZeMEARASAE SR PERG BG4 B Q = 112.405 (p < 0.01), 12 =89.324, % BMIT 5% IR 474 55 i F) S
P, BRI 89.32061) WL 44748 S R Vs T KRB R L5 22 5, 177 A 10.68% 2% S KU T B AL IR 22 o BLAE,
S5 P v U IR TE AR B RT3 A 2 A S T R 5 B B P REAP ARV E R AR =, R B S b i Y
AN PR B R R 5

33. ARMERK

B4, 18R (funnelplot) Kks 2 A8 7o 40 A I R Rt 22 (55, X4 1L, 2014), PR f (A R-IE
I 2 i 3. MIRSFERSRE, 3 5 B A REE R e VAR IE BT 58 SRS A I 5] 0 A T K
RLE M. I 2F B R BRI A VPR A R R W22, N T BRI K R W2, 3547 T Rosenthal’s
Failsafe N 5 Egger’s #:36, 455 W% 2,

M Egger’s tuie gt RokE, FIEWAHERIOE TS O ACRHE B FE I AFE — @R R W 2 .
Rosenthal’s N fE>K&, N /T 5k + 10 B}, K& e B 5] 245 (Wolfgang, 2007), ¥ K& ZAHAAT N AT
FAAE—EWIR R AR ZE,  TB5 2 B VEAAT R 78 SR 5 22 PR\ K& (>293) 4 1l Reff S 8 B A 2 2
X BB e TR AT NI ASHIF 78 AAFAE ™ R R %
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Funnel Plot of Standard Error by Std diff in means

0.0
0.1
0.2
.
v
5 ol
i
el O o}
g 0.3
c
]
]
O
04
[}
O
Qo o]
05
[ ——
——men R ————
F] 5 4 3 2 E| 0 1 2 3 4 5 6

Std diffin means

Figure 2. Funnel plot assessment of masculinity publication bias
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Figure 3. Funnel plot assessment of femininity publication bias
[E 3. LM UHHEL R REAREHE
Table 2. The bias risk of included studies
= 2. INSCER R R AT XU
ERTE Roserlllthal s Egger’s Intercept SE LL uL p
B 293 0.280 5.123 -10.995 11.555 0.957
LAk 47 5.569 5.619 -7.718 18.853 0.355

¥E: LL. UL 7% Egger’s Intercept 1] 95% & {5 X 8] 1) F IR 5 ER.
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3.4. EWMSHR

ARSI AR B VG B A A ISR, G5 RWAE 3, IBA 13 WA & I AR B SZ N B
B IR B MR AE R S 50N B SMD = 0.870 (95%CI [0.042, 1.698], p < 0.01), SFL AN &; 49
TR e L PEAR R (R R ST 2508 B2, AR 3 TG s L PEAR AR IR 1 B 308 & SMID = 0.338 (95%CI [0.180, 0.497],
p<0.01), EI/NURE.

3.5. WA

MIE 4 555 kG, SN E AT B s (B 7 ) 22 A W, i S FE RN i 2 []
AAERKIAR R N T ix—25%, B EEHREEROLE S EDF) k(B S 2t). i
BNIRE(RESF28 . WP S HESER) (KA, 2000) WA B VESIH AL Ak sema b 1R, 45 R W% 4.

TEA A HT 45 BRI, B B AL AR A (Qp = 1.186, p > 0.05) Ml L AL H31IE (Qp = 0.012, p > 0.05) A
HRFFTEM. FE#5 B IEAEE(Q, = 0.819, p > 0.05) 1 e AL EHIE(Q, = 0.309, p > 0.05) AN B A5 &3
PHVER o W& Tk B MR AR (Qp = 1.999, p > 0.05) A AT B E M EH . 12 Bh I T DL 1k 5 4%
Fixt B RFIE 52 (Qp = 6.703, p < 0.05), RIAXTHIZE. #4212 )T H 6 T 5 i 55 ML RFAE 192
T 525 (SMD s = 0.784, SMD 4% = 1.789, p < 0.05); i BhIFHHE th Al DU 44 & 4Bt o ML AE 1)
SMA(Qp = 42.017, p < 0.001), R JyME3EALEF) I H XT3 i L VAL RHIE P RCR B 35 (SMD e =
2.490, p < 0.05).

Table 3. Results of random effects model analysis
2 3. MM AR B Sy # 4 R

HRTR K SMD LL uL z p
1l 13 0.870 0.042 1.698 2.059 0.039
prai e 9 0.338 0.180 0.497 4.174 0.000

Meta Analysis

study name Outcome std diffinmeans and 95%ClI

, 2011S1-1 androphany I
, 2011S1-2 androphany
, 2011S2-1androphany s =
, 201152-2 androphany R =
, 2017s1 androphany 4
201951 androphany
, 2019S2 androphany

-

¥, 201953 androphany
MiZl%, 202081 androphany

7K HARH,201651  androphany -
3K THFH,201652  androphany B
7k H#HBH,201653  androphany g
7K MARH,201654  androphany -
e
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Figure 4. Forest plot of the masculinity
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Meta Analysis

study name Outcome std diffinmeans and 95%Cl

o st

#HE5%, 201953 feminization
FKIHPH,2016 S1 feminization

K APH, 2016 S2 feminization

5K B[,2016 S3 feminization l.-
7K FHBH,2016 54 feminization

B4, 201752 feminization .-.
HAEETE, 201951 feminization

HHEEME, 201952 feminization -.

[, 202052 feminization
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Figure 5. Forest plot of the femininity
[E 5. LM HUFHERIFRIE

Table 4. Subgroup analysis results
4. WEHSLEER

SRR PEHRE 251 k SMD LL uL Qp p
FMA P 5 9 0.992 -0.310 0.627 1.186 0.178
% 3 0.158 -0.126 2.109
G JLE 7 1.241 -0.043 2.252 0.819 0.365
HAE 6 0.454 —0.669 1.576
BB IR PSS 3 -0.832 —2.405 0.740 6.703 0.035
i 4 0.784 0.459 1.109
R S 6 1.789 0.578 2.999
kAl P51 % 7 0.472 -0.316 1.259 0.012 0.991
s 1 0.533 -0.195 1.261
e JLE 3 0.659 -0.519 1.263 0.309 0.578
FHE 6 0.372 0.179 1.139
BB TR RiEES 1 2.490 1.939 3.040 42.017 0.000
PUETES 4 0.018 -0.565 0.601
(RS 4 0.382 —0.249 1.013
H: K RARFERAE, LL, UL R r (1 95% B A5 XA 1) RS PR, Qb Fe/m 25l im = m k¥ Q K5 .
4. #ig

F2 ULy M 5 SRR WA B IS B0 I MEALRRAE 1) B AR R & SMD iy 0.870, A B & Bl%F L MEALRFAE 1)
ARV R SMD 4 0.338, X A5 R0 B 2 U AR & VR Bl 53 PEARAAE R L AR — e s . L
% & SMD (1115 KH Cohen’d (Uttley, 2019), 71 0.2 <d < 0.5 /v, 0.5 < d < 0.8 A &R &,
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d > 0.8 RN & i S0 B o] J ek BV R B N B, X — R R TR R A, 1R
BRSSPI E 25l RIEGEMAT A ATREER, X 5 # S R BGE K E & T H AR E , &4
Y SRR AT BRI B SR I R R BT T S AR, CABRAGIE B AR A A (A A, 2019). eI
SEMESERIH P FEARZR, R RAFRZEIE T RS 2 EER M e O M, 170 5 o P R 2
BN, FTREBR R A S ARG E B A A TN, S5 XSRS B T H ot AL A i TAHRTH
(FF B2, 2022).

BTGB R TR RS TR, B A SR AR M) At 2 7R v B O f R R 1 e
(MR, 2020). FEEARHIIR, AT S REPEEIEIIRHE N 220G — s, 2010),
AR 2R S AR Z R A K, HOFERKIRPZRFE ., F5 . 2% 2 TR R, 18
XM A AR R R AR R S AN AT 2D, AR UM AL it 5 AR 2 BRI R0 1224, 2022).

VTSRS TR, AERS SRR USRI A 7 b, 2 35 o YA A (. (p < 0.05), 7EMESESRIN
HEmrged, s+F B M ap g A S E @ > 0.05). EEhmEAR T E SN, K28
PSR B AR s B A, X — 2 R R R AT RE 2, I R A S AR IR A 53 1
AR ER E, BEE Y DIRARSGMN, SR EE &, ShmilssErsEm R R, B E A N
S BRI, T R T A A ) A (GRBARH, 2016).

FLUR, MR R 2 NG LA M B (p < 0.05), %1 AN BT S TURENT Lo Ak A €00 F st AN S5 2
(p>0.05), IZZNTURFTIA VR R Z MR, SR HESE 2 8 08 Al b 58 Lot Ab A B (K e, 2000), 1%
—EE R R R W] RE A DA B RS EIE R B M B ARG, RN . o B R AR R I R SE
AT LE PR BN VE S5 ) N AR TR R o LU B AR SEML(E 3848, X1, 2011)0 M 20 ER R 1 S ERIAE A3 A AT T
RSV SRR ECZE (P, 2017).

AT R I IV LEAR B I SR AL 2 A e (R 5 AR, BRI — 45 S R R vl e 2
YN SCHR HRORT 2 AR PR AR BB ALY, AT RESC TN IRIE B I H R e VA ) A A A BRI ok
O VEANRIRETE, XX — A BRI A BT D, SERRE R R GE, R e AR B 35 sl % i 20 1
F A s T R R AN BAR(RE I A2, 2004).

PR RSB BOR AR I 25 R, i) R AR B 1S S M S AR 2 A sz e 1) R R AN B
HILIX — 45 AR R AT RE AT 7~12 2 N )LE, 12~18 % NF/D4E, ATREAEIL NI B L Bk
(10 5 2 Ji s A R SO0 LR e A B2 T (TR TR, 2017). AL, PRRRAERS TR OB TR AN
1 AT RE 22 R Meta 23 BT R =15 2082 1R 0 A 5 S o

25 LRTHR, A meta TR, AREIEBNAT LUA RO i B ALRFE R Lo AR AE,  DABR AL PR A
e BTG SRR A Z ) . TR T AR . SRR, MESERmE L
WP LA R E s P, A% SRS DA AR S SRR E . A ST AR —E M RRYE. &%,
KRNI FEBAR, BB L BRI, INSCRE e ek, st 2otk 53 M A s
Ay UG PR BT R AR B FOA YIS, XA s b A R
E ST H

WAL HE T A SR E R E KT H (G5 : 21ZD095); BIUAE 2B 2021 4FFF h £ RHiF 21
PABEENINH (5. 21KTO06): sUBUAE Bt “ ARl tHRIsEhmiH .

S5k
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