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The association between physical activity and sedentary time with irregular menstrual

cycles in reproductive women: a cross-sectional study

LI Honggiao's HUANG Lingling's WANG Xinru', ZHANG Yi'; ZHAO Mengjie', ZHENG Hanyue'; WANG Bei',
ZHANG Xuening”, HONG Xiang"

'Department of Epidemiology and Health Statistics, School of Public Health, Southeast University, Nanjing 210009;
*Jiangsu Health Development Research Center, Nanjing 210036, China

[Abstract] Objective: To explore the relationship between physical activity, sedentary time, and irregular menstrual cycles in
women of reproductive age. Methods: Conducted between April and June 2024 using convenience sampling, the cross-sectional study
assessed physical activity and sedentary time through the international physical activity questionnaire-short form (IPAQ-SF) , while
menstrual cycles were self-reported. Associations were analyzed using logistic regression and restricted cubic spline models, with E-
values calculated to assess the influence of potential unmeasured confounders. Results: A total of 1 259 participants were included,
with a mean age of 25.0+5.3 years. The moderate physical activity was linked to a 40% lower risk of irregular menstrual cycles
compared to low activity (OR=0.60,95% CI: 0.44-0.81), and high physical activity was associated with a 46% reduced risk (OR=0.54,
95% CI1:0.37-0.79), after adjusting for all covariates. Meeting World Health Organization guidelines for moderate-to-vigorous activity
was associated with a 36% decreased risk (OR=0.64, 95% CI: 0.48-0.85). No statistically significant association was observed
between sedentary time and irregular menstrual cycles. E - value analysis suggested that unmeasured confounders would need a
moderate association strength (1.8=2.1) with both exposure and outcome to negate these findings. The risk of irregular menstrual cycles
began to rise when weekly total metabolic equivalents exceeded 3 185 min. Conclusion: Moderate to high physical activity levels are

inversely related to irregular menstrual cycles in reproductive - aged women, though excessively high activity may increase risk.
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Ensuring adequate physical activity appears more crucial than merely reducing sedentary behavior.

[Key words] irregular menstrual cycle; physical activity; sedentary time; reproductive women

410 FEAE b [ F e ot E RO R N,
SR EHE A 2 AR RE Ha R FINE
&, 52 MR AR O, Wk T B 2 K. 2021 4E— 1k
X4z 314 B X BRI 2 917 4120~39 %
B IR AT FUR I, B IR A H 2 a3
514%" . A4 AW R H 2 2 %R LKA
(polycystic ovary syndrome, PCOS) [f] 5 23R, 1R ¥5
2023 4 PCOS H PR {GEAE e, 12T PCOS Y 2D 3%
BN E e 5 A H A AR HD . eah, sl it
LR RIS R R VE N DR A4 O
I BB PRI O, H s I Ko FAE T (RS <T70 2O 1Y
PGS, B, TR 2 v 1) S 4 ) A
NSRRI EoR (S5 T UL 2 EAL.

FRERT WY & EZ L S ERSPEEAY S EES IR
OB KT A R R R AR A 1 A, R X
SERE SN AR B S i A R T R IR,
EX AR DG s K T 5 H & R A R
oo BB 2 s s R, Gt E KL,
AP =T S e B Y S S
[ B ABE — MR E W N, — e R B A
JINE B 15 ) s H 48 A ) 5L 1) AT AN TS AE
BEAh, 2T dher TAR R R A5 T7 U B AR LE A AR
AT 9k T GR, Sho #if A I TB] K 5 ) 48 8 30 e
RS i A 75 A7 FE RIATI B Z IR .

T, AR UR AT e 7 — TR I 1 1) A A
T, IR AN BIR R & W LV AE T30 i A
) 5 3 28 Jo) 393 5 o R DR 8K, DR 9 s 5 e 2 e A
2 LR B 0 R

1 WRIAGE

1.1 %

BT T 2024 4 4—6 FI % F 5 18 3 BE 1 7
el R NS ESL PR UEES S S, B
TR RNIEFRUER : D15~49 % Lot @i 22 14 A
B BT R4 2% s HEBRARE R : QI L& 12
JBE PRI HEOPR R0 B9 5L 32  PCOS. T 5 4 i
SERLAE T AR AILAE , 7™ 5O I 9 35 S P T T
REAN A5 T RE R H 215 L) B s Q=B R pe

[J Nanjing Med Univ,2026,46(03):396-402,412]

T3 UnAMARAE XA 1 B0 s B3 A H A iE R 4
P IHCER B WA e B B IS PR 24 ) CH AT 24 B i
LEHRZ) o )25 5 P ] AL 3D T D
SE TR TP Hihik X RIS o) 2 1 IR QBT I 525
() 1 5. (<10 min) ¥ 9 T0 317 36 s B)TE Il 45 Hh ¢ 1B
PR, B 5B RANLACE A TR

FERE IR, LB B 1 526 4 0] 4, o, 755
NP 1483 41, [ B AR 8 PCOS. H
R Th BE PR AG L BN R B 3E ORE BRI IR R S
ZRAE v AL T 5 0 B A HE R 119 5], 49 AT
RASBHEER 181, IR RS IT #HERR
13 o SIBRAN PR AE ) 0] 35 91 1, AL
1259612 5 FH5 PN 0. KBERATLTRE DA
RER Wt 7¢O AS B T o b vk (AR PR 452 SC-
08/2023NL11),
1.2 Fi&
12.1 R &EFKF

18 A5 OB B0 AIE ) [ bRk 3% 8)is 3l 1) 45 5
% (international physical activity questionnaire - short
form, IPAQ-SF) Pt Gk 25 1 A (1328 B 1% 100 2 i
AR TE] Y 2 b 4 B B AT AN [F) 2R 0038 3h
B DA S K, L AT S84 05 Bl 3 AR D) i
) il 24K 77135 31, A4 & (metabolic equivalent,
MEDWRE 537514 3.3.4.0.8.0. ARHE 1 & A R
RIS SRR RIS A A s s AR 2 &, A
REIE T TE BN AP AR P m 3. AMET
B, AR I B IR S B AE R B 2 R A 5 B
G it=3 d HAEAE SR 135 3K =1 500 MET, 5%
3R AR 3G B A =T d HAR A SR 13 s K=
3000 MET. #4773 3 1 %l 7 bt D i st B R 52
720 min {1 % 2 5R BEAR )G S & iE=3 d, BiRER
271> 30 min )& 38 45 9 A/ (8O AT TGS &
=5 d, B3 Fh R B T iE 3 A it=5 d AL
JIE KT =600 MET. AR 335 20 (% 70 bR e
B R AR B, Bk T — LS 3, (H A 2
IR AL bR UE . 3 s B AR D03 B K AR N
BIA AR TG B KT o i AL I T AR 4 127 1 )
“AERL LT A, AR AL T AR H I [A] K 2105 F 1



© 398 - Mo BE R K % 2 kR

546 555 3 1
20263 A

FR_ B e CEAEREAE TAE R BE
A2, AAFE )3 BT, LT, A4 BN R
M FEVTAAC, -5, RS A ] .7

HRAE WHO KA (1 (R T SR E sh A A A AT
TR ) s B N R REAT 150~300 min F H 45 3R
J& B A% 3y, 8038 75~150 min ) = 58 S5 G L 5 A4
T B, B A S R R R O R B AR TR B 4 S R
T2 750k 2% bR A, B 0T 780 43 N I8 B WHO
A7 5 E VS B L RIS B WHO HEF7 o ey 9 52
THBE.
122 A%RM

KM H 1 bR _E By B EGE", 11 Eiok
LA LMD, ARAE 2023 4 PCOS PFA4 AL
P E BRIEUESR 1, 0T H &0 5 3 4 2 B4 4 5,
HH& W< d8>35 d BUEEFE< 8 AN, A H
22 SAS RS, AT TR A2 E SCHE Lt A 4
JASR R 5
123 ML=

BT 55 5 1& B P A2 B L35 4 I8 1 48 £ (body
mass index, BMD \ SCAGFE FE - H G0 40 % L S0
i 5 B 2I AR A )RR SR 5k st (H @ AL
LY 22/ PCOS /91 5538 , B AR 5t 58K 1] oh ST hi L
7% U B AR i1 & & 3% (Pittsburgh sleep quality index,
PSQD M &, 0o B JE 1 HLR FH A0S A5 JE Ik ) Bk
Wl & (depression anxiety and stress scale, DASS-21) .
13 %itsrs

KHIR4.5.1 BRI A 8l . 77 & IS0
AT S TR, SR S B br 22 (v £ ) I8, H
) LR H ¢ A 56, NPT IEZS 70 A0 B S Bk
K H A AL B DY 23 2 K0 [M (P, Pr) 138, R AR
SRS 5 THEUTTRER I SUEOR J A 4i 5k , 41R] L
K M ) B Fisher A5 AT 56 o K H Logistic [H] 45
B, R LR AR E R R, SRR SR S R
WA G R W ORI, SRk F 320 19 in 1 HE AR B 77 =X
DAt 45 RAS A, VR PR 3R T ORI I A STHR A
T i RAERTE) CAFAE B E R 2 . A b Ac i
B 5 ) PR ) 2k 5775 AR 2R AR Y O3 M 5 S ) MEET B
Fr AR I 1) 55 ) 22 Jo) 300 S o R AR R P ok &, AR DL
W15 B HEN] (Bayesian information criterion, BIC)#fi
BEAY (5 B AR A [EE AR rh R 568 31 WHO
T s R BV B B S W H S IR SRER, IR
M A R AL, TR E B DAl AR TR
A i fa LA vF 25 SR A PET . P<0.05 A A 4t
e

AHEFRILGIN 1 259 B ot R, Horb 5 3Rk
HHEHMRE NS 5% 344 51 (27%), H 45 #
IEH & 91561 (73%) , -8 9 (25.0£5.3) %, K I3
B 7K o AR L R B R 35.2%
44.6%-20.2% . 36.5%IHF 5N GIA E| WHO HEFE 11
TR AR . B HEART A9 (6.5+3. Dhe

ERMoTE R R, 5 H %I IE R 44
b, A 2 W 2w H SO R AR, A 200 ik
BB, LA G R RE IR B A B, BESE R A 4k 40 % 2
AU H 28 256099 S0 10 b 58 o, BRI o & 5 72,
OB BEOR A T 22 (P $<0.00D), & S A% &
FERCH LB AR (P < 0.05, % 1),

T2 IR TR TGS 2 518 3 WHO HEX
(1% s o RV ) = B R AR T ) 5 ) 48 A S 1)
KER. 25BN, M LCARAR J13E B K, &4k )
15 BN 7K B2 e 55 R D33 3 K 5 AR Y H 4 8
S KRS AR G, FEFT A B A iR R A gt % =
o BARTE, REIETR AR F B, 554K 115 3)
F i SR S35 34 A5 H 28 R 1 52 5 RS BRI
49% . 51% #H 5% (OR=0.51, 95% CI: 0.39~0.67; OR=
0.49,95%ClI: 0.35~0.70) . TEFEFTA =5, M
FARAK P4 D13 3, S AR J1iE 3l 5 H & A I S
JXUG: A 409%AH 5% (OR=0.60, 95%C1: 0.44~0.81), 5
14711520 5 A 2 B 5 R BRI 4690 4H 55 (OR=
0.54, 95%ClI: 0.37~0.79) ; A bt R 125 21| WHO H#E 2 1)
R R R R, A BRI E S H A R R
K P& AR 36% AH 5% (OR=0.64, 95%Cl: 0.48~0.85) .
IbAh, 45 RN, B AL ) 5 H 2 8 B 57 XU [A]
AFELERE, FEFTE A, BE XIS 0.

EfEArgs R, Bk b2k HiE sl & 4
A 7795 Bl Sk B WHO 752 1) Hp s o B 3% 3 = 10
DRI M RN 58 4V 2%, 75 A7 AE T A5 7KCF 9 FE IR R
W& (TR 2% DR 3R A AT HE R B R 458 (E=1.90, E=
2.06, E=1.81), %45 iR, UL B 45 AR R

B LA FoR IR AR 5 A& 8 B 7
FAEEZWARLME KRB (P < 0.05), 28 B4k 215 U
R, B2k e %, /E MET B85 3 185 min i 21)51A
WG, SR e e BT ERB R EoREEH §
AR ISt 28 R e S TR AN AE S0 35 I AR 2 5%
B(P=0.197), i & 2 B & @ WA P 45 R, 3R
F AL I [B) A ) 280 ) 30 e ) 32 B ST T R o

20, BATERGS TR 2] WHO [ MVPA 3545



AT 3N BT, ECES, Fan, A, S VR s sl KT R AR 18] 5 0 22 YR H I SRR T L) .

20264F3 AR R 2240 CH AR B RO 5 2026, 46 (3): 396-402, 412 * 399 -
Rl MRABEREFE
Table 1 Characteristics of the study participants
Regular menstrual cycles  Irregular menstrual cycles
Variable Total (n=1 259) (1=915) (n=344)
Age(years,x = 5) 25.0 £5.30 252 +52 244 +5.6 0.009
BMI[kg/m®, M(Pss, Pr5) ] 20.3(18.9,22.00 20.3(19.1,21.9) 20.0(18.7,22.0) 0.105
Educational level[n(%) ] <0.001
Doctoral student 60(4.8) 42(4.6) 18(5.2)
Postgraduate 338(26.8) 278(30.4) 60(17.4)
Bachelor 230(18.3) 171(18.7) 59(17.2)
Below bachelor 631(50.1) 424(46.3) 207(60.2)
Major in medical[n(%) ] <0.001
Yes 407(32.3) 327(35.7) 80(23.3)
No 852(67.7) 588(64.3) 264(76.7)
Age at menarche (years,x £ s) 13.2(1.5) 13.1(1.5) 13.5(1.6) <0.001
Acne[n(%) ] 0.619
Yes 243(19.3) 173(18.9) 70(20.3)
No 1016(80.7) 742(81.1) 274(79.7)
Hair loss[n(%) ] <0.010
Yes 351(27.9) 234(25.6) 117(34.0)
No 908(72.1) 681(74.4) 227(66.0)
Dietary Habits[n(%) ] 0.017
Meat-based diet 132(10.5) 88(9.6) 44(12.8)
Plant-based diet 95(7.5) 60(6.6) 35(10.2)
Balanced diet 1 032(82.0) 767(83.8) 265(77.0)
Family history[n(%) ]
Early menopause 37(2.9) 2202.4) 15(4.4) 0.100
Menstrual disorders 187(14.9) 106(11.6) 81(23.5) <0.001
Polycystic ovary syndrome 25(2.00 2002.2) 501.5 0.546
Premature ovarian failure 12(1.00 9(1.00 300.9 1.000
Metabolic equivalent/min-week (x % s) 1490(1 498.5) 1576.7(1 489.3) 1259.5(1 500.4) <0.001
Physical activity level[n(%) ] <0.001
Low 443(35.2) 282(30.8) 161(46.8)
Moderate 562(44.6) 435(47.5) 127(36.9)
High 254(20.2) 198(21.6) 56(16.3)
Recommended MVPA[n(%) ] <0.001
Yes 460(36.5) 360(39.3) 100(29.1)
No 799(63.5) 555(60.7) 244(70.9)
Daily sedentary time(h,x +s) 6.5+3.1 6.5+3.2 6.6 +3.1 0.516
PSQI score(x + s) 56+£29 53+28 6.3+3.0 <0.001
DASS-21score(x +5) 21.6 £21.9 19.2+£19.8 282+255 <0.001

MVPA: moderate -to-vigorous physical activity; PSQI: pittsburgh sleep quality index; DASS-21: depression, anxiety and stress scales (21 -item

version).
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Table 2 Logistic regression analysis of physical activity level, achievement of WHO-recommended MVPA, sedentary time,

and abnormal menstrual cycle

) Model 1 Model 2* Model 3"
Variable OR(95% CD P OR(95% CD P OR(95% CD P

Physical activity level

Low Ref Ref Ref

Middle 0.51(0.39-0.67) <0.001 0.59(0.44-0.79) <0.001 0.60(0.44-0.81) <0.001

High 0.49(0.35-0.70) <0.001 0.53(0.36-0.76) <0.001 0.54(0.37-0.79) <0.010
Recommended MVPA

No Ref Ref Ref

Yes 0.63(0.48-0.82) <0.001 0.63(0.47-0.83) <0.010 0.64(0.48-0.85) <0.010
Daily sedentary time 1.01(0.97-1.05) 0.516 1.02€0.98-1.07) 0.300 1.020.98-1.07) 0.300

a: Adjusted for age, education level, age at menarche, hair loss, dietary habits, family history of menstrual disorders, DASS-21 score, PSQI score. b:

Further adjusted for acne, BMI. OR: odds ratio; Cl: confidence interval; MVPA : moderate-to-vigorous physical activity.

1.67 P for non-linear association < 0.05
P for overall < 0.001
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A: Dose - response relationship between weekly physical activity metabolic equivalents and irregular menstrual cycles. B: Dose - response

relationship between daily sedentary time and irregular menstrual cycles.
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Figure 1 The nonlinear association of physical activity and daily sedentary time with irregular menstrual cycles

Variable Count Percent P for interaction
Overall 1246 100 -
Age | 0.030
18-20 276 222 ——
21-24 430 345 -
25-34 466 374 -
=35 7459 =
BMI il 0.602
<18.5 229 184 Iy
18.5-25.0 954 76.6 -!
=25.0 63 51 =—t
FH+ | 0.364
No 1046 83.9 -
Yes 200 16.1 -
—_ T
051 2

Estimates were derived from logistic models. FH+, family history of
menstrual disorders (MD)/polyeystic ovary syndrome (PCOS)/premature
ovarian failure (POF).
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Figure 2 Subgroup analysis of the association of recom -

meded MVPA with irregular menstrual cycles
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