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Background: This meta—analysis evaluated the effects of hormonal contraceptives on
body weight using randomized controlled trials (RCTs) that included non—hormonal
control groups such as copper intrauterine devices (IUDs), condoms, placebo, or no
contraception.

Methods: We systematically searched electronic databases for RCTs involving pre—
menopausal women that reported at least one primary outcome (body weight or
body mass index [BMI]). Secondary outcomes included waist circumference, body
composition, blood pressure, and glucose, insulin, and lipid profiles.

Results: Seven RCTs involving 9,331 premenopausal women were included. Inter-
ventions included oral contraceptives, depot injections, subdermal implants, and hor-
monal 1UDs, with follow—up durations ranging from 6 to 18 months. Hormonal con—
traceptives were associated with a small but statistically significant increase in weight
(weighted mean difference [WMD], 0.07; 95% confidence interval [Cl], 0.02 to 0.12).
Greater weight gain was observed with non-oral methods (WMD, 0.08; 95% Cl, 0.03
to 0.12) and at time points >12 months (WMD, 0.08 kg: 95% ClI, 0.02 to 0.14). The
BMI also increased slightly (WMD: 0.07; 95% ClI, 0.01 to 0.14). In observations >12
months, a significant increase in BMI was noted (WMD, 0.08; 95% Cl, 0.01 to 0.16),
although no significant difference was found by route of administration. No significant
changes were observed in waist circumference, body fat, blood pressure, glucose or
insulin levels. A small reduction in total cholesterol was observed (WMD, —0.36; 95%
Cl, -0.70 to —0.02), while other lipid markers remained stable.

Conclusion: Hormonal contraceptives may cause slight increases in body weight and
BMI, particularly with long—term or non-oral use. These findings should be interpret-
ed with cautiously due to limited data quality.
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c Records removed before screening:
2 Records identified from: Duplicate records removed
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"E:. Embase (n = 2,095) Records excluded by language,
7] Cochrane (n = 2,945) date, or publication type filters
e
= (n =5,153)
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c
Q
©
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- J& 1. PRISMA flow diagram for the selection
S Articles included in review of eligible studies.
T:; (n=7) Abbreviations: RCT, randomized controlled
£ trial; PRISMA, Preferred Reporting ltems for
S Systematic Reviews and Meta-Analyses.
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H 1. Characteristics of randomized controlled trials included in this meta—analysis comparing contraceptive with control

Study Population Intervention (n) Control (n) (Ian Uc:ittll?:) Outcomes
Beksinska et Women aged 16—35, HIV-negative, sexually ~ * DMPA-IM (n =2,609)  « Cu-IUD (n = 2,607) 18 Body weight, BMI
al. (2021) active, not pregnant, and not using long—- * LNG implant (n = 2613)
acting contraception
Coney et al. Healthy women at least 14 years of age with  + OC containing LNG * Placebo (n = 355) 6 Body weight
(2001) regular menstrual cycles and moderate facial 100 mg/EE 20 mg
acne (n=349)

Etchegoyen et Healthy women of reproductive age (mean:

* NET-e 200 mg IM

* Not on hormonal therapy 12 BMI

al. (1983) 24.9 + 4.08 yr, SD) with a history of regular every 2months (n=7)  and non-medicated |UDs
menstrual cycles for a minimum of 4 months  « OC containing (n=7)
prior to the study norgestrel 150 ng/
EE30ug(n=7)
Nilsson et al. Age between 18 and 38. Patients should * 43 mg LNG-IUD * Cu-1UD (n = 156) 12 Body weight, blood
(1982) have had at least one prior pregnancy, but (n=164) pressure
not currently pregnant or breast feeding * 56 mg LNG-IUD
(n=163)
Procter-Gray 18—26 yr old, run at least 40 miles/wk during = OC containing + No intervention (n = 81) 12 Body weight, body fat
et al. (2007) peak training times, and compete in running norgestrel 0.3 mg/
races EE 30 ug (n = 69)
Radberg etal.  Insulin-dependent diabetes mellitus, more + OC containing LYN * Non—-hormonal 6 Blood glucose, lipid
(1981) than 2-months post-partum, non-lactating (n=12) contraception (IUD) profile
and had not been taking any medication + OC containing LYN (n=13)
known to influence lipid metabolism, except 2.5 mg/EE 50 ug
for insulin, during a period of at least 2 (n=13)
months before entering the study
Zueff et al. 18—40 years—old women with a BMI > 30 + LNG-IUS (n = 53) + Non-hormonal 12 BMI, waist
(2017) kg/m? and <40 kg/m? and who desired contraceptive method circumference, blood

reversible contraception, and not used
hormonal contraception without an adequate
interval before the beginning of the study

(male condom or Cu- pressure, blood
IUD, depending on the glucose, insulin, lipid
woman'’s choice) (n = 53) profile

Abbreviations: BMI, body mass index; DMPA, depot medroxyprogesterone acetate; EE, ethinyl estradiol; IM, intramuscular injection; 1UD, intrauterine device;
|US, intrauterine system; LNG, levonorgestrel; NET-e, norethisterone enanthate: OC, oral contraceptive.

M 5,2969, i 2,824H)2| HZ & 04440] HIEFZAI0| ZLats]
QACH 810N &t HLES AR levonorgestrel XL &
X|, |3t 0|41 levonorgestrel, norethisterone enanthate depot
FAHQl CHdet IYH SFRE Eelotl AACH, SM 7|7+ Z|
A 6710l Z(CH 187HO|ACHE 1). TA| 24 20}, TUK A
T2 A0 Hisl Reet S S/ #HEEHACH, WMD= 0.07
(95% Cl, 0.02 to 0.12)2 LIEfSTHIE
2 LEFHTHI = 3.8%).

offl 2M0IM= LYK F0 =0 M2t |1 X0|S HESIAUC,
U2 £0 Z20i| M2t 256t 2, A7 F0z(n = 623)01A
= =20 Hlol Kolst M= Hate| Xt0|7F LR LHWMD -0.02;
95% Cl, -0.31 t0 0.27, I = 61.8%), depot A2} O[AIS T} 2
2 HIET B0 (n = 7,497) QM= RSt HE 717+ BEEUCH
(WMD 0.08: 95% ClI, 0.03 to 0.12, I* = 0%, 113 2A). HEAIH
Off mh2t 5t 24de Alst 2t 12712 0152l Z<(h = 1,106)
OME S2I8t XH0[7F ZE=X| LATHWMD 0.02; 95% Cl, -0.11

20). OILYS W 470
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t0 0.14, I = 0%, & STA). 93, TEAIF0| 12712 X6t
2(n =7,014) OiM= SAXCE Rttt ME 3717t AU
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A Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, random, 95% CI IV, random, 95% ClI
Administration_route = oral
Procter-Gray E, 2007 -0.11 2.49 69 043 279 81 2.3%-0.20 [-0.52 to 0.12] :

Coney P, 2001 0.88 298 235 058 287 238 7.1% 0.10 [-0.08 to 0.28] —T
Total (95% Cl) ) " 304 ) 319 9.3%-0.02 [-0.31 to 0.27] e
Heterogeneity: Tau” = 0.0287; Chi" = 2.62, df =1 (P = 0.1057); I" = 61.8% :
Administration_route = parenteral :
Nilsson CG, 1982 0.30 9.90 163 050 9.75 78 3.2% -0.02 [-0.29 to 0.25] —_—
Nilsson CG, 1982 0.60 9.55 164 050 9.75 78 3.2% 0.01[-0.26 to 0.28] —_—
Beksinska M, 2021 240 17.01 2,372 150 17.65 1,198 42.8% 0.05[-0.02to 0.12] 1=
Beksinska M, 2021 350 1751 2293 150 17.65 1,151 41.4%  0.11[0.04 to 0.18] —.—
Total (95% Cl) 4,992 2,505 90.7% 0.08[0.03 to 0.12] L 4
Heterogeneity: Tau’= 0; Chi’ = 2.26, df = 3 (P = 0.5198); I’ = 0% ;
Total (95% Cl) 5,296 2,824 100.0% 0.07 [0.02to 0.12] 2
Heterogeneity: Tau’= 0.0002; Chii= 5.20, df = 5 (P = 0.3923); I’= 3.8% , : : ,
Test for subgroup differences: Chi" = 0.41, df = 1 (P = 0.5237) -04 -02 O 02 04
Favors Favors
hormone therapy control

B Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% CI IV, random, 95% ClI
Administration_route = oral :

Etchegoyen G, 1983 0.20 3.80 7 0.00 3.55 4 0.3% 0.05[-1.18 to 1.28]

Administration_route = parenteral

Zueff LFN, 2017 -0.30 3.44 50 0.60 3.55 40 2.5% -0.26 [-0.67 to 0.16]

Beksinska M, 2021 0.90 6.60 2372 060 6.75 1,198 49.0% 0.05[-0.02to 0.11]

Beksinska M, 2021 140 6.65 2293 060 6.75 1,151 48.0% 0.12[0.05 to 0.19]

Etchegoyen G, 1983 1.80 3.96 7 000 3.55 3 0.2% 0.42[-0.95t0 1.79]

Total (95% Cl) 4,722 2,392  99.7% 0.07[-0.01to 0.15]

Heterogeneity: Tau” = 0.0032; Chi’ = 4.88, df = 3 (P = 0.1807); I’ = 38.5%

Total (95% Cl) 4,729 2,396 100.0% 0.07 [0.01 to 0.14]

Heterogeneity: Tau® = 0.0011; Chi22= 4.88,df = 4 (P = 0.2994); I’'= 18.1% B

Test for subgroup differences: Chi” = 0.00, df = 1 (P = 0.9722) -15 -1 -05 0 5 1 15

Favors Favors

hormone therapy  control

c Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD  Total IV, 95% CI 1V, 95% ClI
Administration_route = parenteral
Zueff LFN, 2017 -0.50 8.09 50 1.10 10.18 40 -0.17[-0.59 to 0.24] ——

-04 -02 0 02 04
Favors Favors
hormone therapy control

D Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD  Total IV, 95% CI 1V, 95% CI
Administration_route = oral
Procter-Gray E, 2007 -0.13  1.99 69 0.22 2.16 81 -0.17[-0.491t0 0.15] ——

-04 -02 0 0.2 0.4
Favors Favors

hormone therapy  control

O3 2. Effect of contraceptives on body weight, body mass index, waist circumference, and total body fat according to route of administration. (A) Body

weight, (B) body mass index, (C) waist circumference, (D) total body fat.
Abbreviations: SD, standard deviation; Cl, confidence interval.
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Yoo-Bin Seo et al. The Effects of Hormonal Contraceptives on Body Weight

A Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% CI IV, random, 95% ClI
Administration_route = parenteral
Zueff LFN, 2017 -3.00 10.11 50 -0.90 12.55 40 17.3% -0.18[-0.60 to 0.23] —
Nilsson CG, 1982 -210 13.20 164 -2.20 14.10 78 41.4% 0.01[-0.26 to 0.28]
Nilsson CG, 1982 -1.80 1293 163 -2.20 14.10 78 41.3% 0.03[-0.24 to 0.30]
Total (95% Cl) 377 196 100.0% -0.02[-0.19t0 0.16] ]
Heterogeneity: Tau” = 0; Chi’ = 0.77, df = 2 (P = 0.6799); I = 0% 5
Total (95% Cl) 377 196 100.0% -0.02[-0.19t0 0.16]
Heterogeneity: Tau” = 0; Chi’ = 0.77, df = 2 (P = 0.6799); I’ = 0.0% —_—
Test for subgroup differences: Chi® = 0.00, df = 0 (P =NA) -06-04-02 0 0.2 04 06
Favors Favors
hormone therapy control
B Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, random, 95% ClI IV, random, 95% ClI
Administration_route = parenteral
Zueff LFN, 2017 -1.40 8.30 50 -0.50 8.93 40 17.4% -0.10[-0.52to0 0.31] 8-
Nilsson CG, 1982 -3.20 997 164 -2.60 9.60 78 414% 0.06[-0.33t00.21] ——
Nilsson CG, 1982 -280 950 163 -2.60 9.60 78 41.3% 0.02[-0.29 to 0.25] t
Total (95% Cl) 377 196 100.0% -0.05[-0.23t00.12] ]
Heterogeneity: Tau” = 0; Chi’ = 0.11, df = 2 (P = 0.9442); I’ = 0%
Total (95% Cl) 377 196 100.0% -0.02[-0.23t0 0.12] *
Heterogeneity: Tau” = 0; Chi’ = 0.11, df = 2 (P = 0.9442); I’ = 0.0% . , | , .
Test for subgroup differences: Chi’ = 0.00, df =0 (P = NA) -04 -02 O 02 04
Favors Favors
hormone therapy  control
C Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% CI IV, random, 95% ClI
Administration_route = oral :
Radberg T, 1981 541 78.58 12 -19.82 68.29 13 242% 0.33[-0.46t0 1.12] =
Administration_route = parenteral
Zueff LFN, 2017 -1.10 882 50 020 894 40 75.8% -0.15[-0.56to 0.27] —
Total (95% Cl) 62 53 100.0% -0.03[-0.43 to 0.37] ?:
Heterogeneity: Tau” = 0.0100; Chi’ = 1.10, df = 1 (P = 0.2950); I’ = 8.8% . ; | ; .
Test for subgroup differences: Chi’ = 1.10, df = 1 (P = 0.2950) -1 -05 0 0.5 1
Favors Favors
hormone therapy control
D Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD  Total 1V, 95% ClI IV, 95% CI
Administration_route = oral
Zueff LFN, 2017 -220 5.71 50 -3.80 10.01 40 0.20 [-0.22 t0 0.62] ——
-06 -04 -02 0 02 04 06
Favors Favors

hormone therapy control

T2 3. Effect of contraceptives on blood pressure, blood glucose and serum insulin according to route of administration. (A) Systolic blood pressure, (B) dia-

stolic blood pressure, (C) blood glucose, (D) serum insulin.
Abbreviations: SD, standard deviation; ClI, confidence interval.
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A Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% ClI 1V, random, 95% CI
Administration_route = oral
Radberg T, 1981 -34.80 26.79 12 -3.87 44.09 13 16.8% -0.81[-1.63t00.01] — & ————

Radberg T, 1981 -11.60 49.29 13 -11.60 55.77 13 19.2% 0.00 [-0.77 to 0.77] i

Total (95% Cl) 25 26 359% -0.39[-1.19to 0.40]

Heterogeneity: Tau” = 0.1648; Chi’ = 2, df = 1 (P = 0.1573); I’ = 50% :

Administration_route = parenteral

Zueff LFN, 2017 260 3296 50 14.90 37.35 40 64.1% -0.35[-0.77 t0 0.07] —-—-

Total (95% Cl) 75 66 100.0% -0.36[-0.70 to -0.02] -

Heterogeneity: Tau® = 0.0004; Chi’ = 2.01, df = 2 (P = 0.3666); I = 0.4% — —

Test for subgroup differences: Chi’ = 0.01, df =1 (P = 0.9240) -15 -1 -05 0 05 1 15

Favors Favors

hormone therapy control

B Experimental Control Std. mean difference Std. mean difference

p

Study or subgroup Mean SD Total Mean  SD Total Weight IV, random, 95% CI IV, random, 95% ClI

Administration_route = oral

Radberg T, 1981 -26.57 2170 12 0.00 3193 13 283% -093[-1.77t0 -0.10] —F—

Radberg T, 1981 8.86 50.49 13 -17.71 5049 13 29.8% 0.51[-0.27 to 1.29] T

Total (95% Cl) 25 26 58.1% -0.20[-1.62t0 1.21] ——————om—

Heterogeneity: Tau” = 0.8714; Chi’ = 6.12, df = 1 (P = 0.0134); I’ = 83.7% :

Administration_route = parenteral

Zueff LFN, 2017 6.50 6247 50 18.30 64.89 40 41.9% -0.18[-0.60to0 0.23] —-—

Total (95% Cl) 75 66 100.0% -0.19[-0.86 to 0.48]

Heterogeneity: Tau” = 0.2364; Chi’ = 6.12, df = 2 (P = 0.0469); I’ = 67.3% —_—

Test for subgroup differences: Chi’ = 0.00,df =1 (P =0.9781) -15 -1-05 0 05 1 15

Favors Favors

hormone therapy control

c Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random, 95% ClI 1V, random, 95% CI
Administration_route = oral
Radberg T, 1981 -3.87 13.40 12 -3.87 22.05 13 181% 0.00[-0.78 t0 0.78] :

Radberg T, 1981 -3.87 13.94 13 -7.73 22.05 13 18.7% 0.20[-0.57 to 0.97] - =

Total (95% Cl) 25 26 36.8% 0.10[-0.45 to 0.65] ‘

Heterogeneity: Tau’ = 0; Chi’ = 0.13, df = 1 (P =0.7176); ¥ = 0% :

Administration_route = parenteral

Zueff LFN, 2017 -5.90 8.31 50 -2.80 820 40 63.2% -0.37[-0.791t00.05] —-———

Total (95% Cl) 75 66 100.0% -0.20[-0.53 to 0.14] —_—

Heterogeneity: Tau® = 0; Chi’ = 1.94, df = 2 (P = 0.3782); I’ =0.0% S a—

Test for subgroup differences: Chi” = 1.81, df = 1 (P = 0.1780) -0.5 0 0.5

Favors Favors

hormone therapy control

D Experimental Control Std. mean difference Std. mean difference
Study or subgroup Mean SD Total Mean SD Total IV, 95% CI IV, 95% CI
Administration_route = parenteral
Zueff LFN, 2017 14.20 33.87 50 14.00 28.94 40 0.01[-0.41t0 0.42]

-0.4 -0.2 0 0.2 0.4
Favors Favors

hormone therapy control

J12 4. Effect of contraceptives on lipid profiles according to route of administration. (A) Total cholesterol, (B) triglyceride, (C) HDL-cholesterol, (D) LDLcho-

lesterol.
Abbreviations: SD, standard deviation; Cl, confidence interval.
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A

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

i

Overall risk of bias

0% 25% 50% 75% 100%

[ Low risk 1 Some concerns Il High risk
B Risk of bias domains
D1 D2 D3 D4 D5 Overall
Zueff LFN, 2017 ® ® ® ® ® ®
Nilsson CG, 1982 ® ® ® ® ©) ®
. | Procter-Gray E, 2007 ©) ® ® ® ® ®
S | Etchegoyen G, 1983 ) ® ® ® ©) )
® I Beksinska M, 2021 ® ® ® ® ® ®
Coney P, 2001 ©) ® ® ® ® ©)
Rédberg T, 1981 ® ® ® ® ©) ®
Domains: Judgement
D1: Bias arising from the randomization process @ High
D2: B!as due to de_vigztions from intended intervention © Some concerns
D3: Bias due to missing outcome dala ® Low 18 5. Risk of bias of included studies. (A)
D5: Bias in selection of the reported result RoB Summary, (B) RoB traffic light.
LZFZH0] S FF FYXVL 0= EetotA L HY AT LotH 35 €9, Qe 3 XE D20 et Jg AA| S8t H|0|E
FR7t Hot, HIgeS(imprecision) 0N oF HH 01y LSH £ MiEet G771 B MHe 2 HItEUCE J3E S+l &
AL SYRLQ F ¢7 2 g FHX|2| X0|17H 212 SAH 0 SYAHE $X= 22= LY ALS0| T2t A% Hadchk=s Ee0|
(P = 67.3%)0] ZQI=(0f H|Y X (inconsistency) HHOM= HEEAUCH, 0= b= £ AL KR Tiet 7t A9 HRES
7t ZSEHUACH, 0[0f] W} oY XHS ZAH SlEE= TR WS SRS
(very low)y22 HI7H=|ULt EIH, S22 AHS(total cholesterol) S22 MM XME0 5t FES RS 7|E HIEFEA O1719|
2 FYoM LZFI0] F11 ROlet 2ME 20 HIFZY et & Zte YPNOIX|= UL Gallo S'0| A&S T3 2FoME =
S 201 'E&E(moderate) =Z2| TS HAC. g2=x OYH S NS0 et Feks AT 2t STHEZ 7HEX
2l Heks 7|Eoll 222 LIYHC| SefE |it= 7|=okK|
1 #F ooy, 27l 228 =FHMOZ ARSI MYUKDIS Aoz 2
AU| =0l 2| HEkE M= ZetE A7t YO0l 0152 7t
2 HEREA 21}, H7|X0) S22 TN AEL HEFE 822 got 3= =8 LYM7E MSH 0|Ixls s HHsP |0 252
T|H|, 50l depot FAMK|2t O[AIH| HIZTH YAIR ME X HE XIS, F2I5H 2 HE2 LIEHX| LUTH A2 LHICE Amiri S™
YX|=0f Z0ISIX|2 SAHL = Rolot STt HH0| USS AlAet = Ly da 327 SA0IA Aldet HEF=M0A 318 222
Cf. 22Ut 1 2t 37|70 &40, 2t X|2at0f et A 42| Xt0] IUM7E MEZX|=0l| et Febs OIXIX| =t 205k BiH,
7t &Got0, ofiAd Al o7t QoI sl2iE2et MAIYE S Mx de Medeiros °2 CIEY HA S5 BAIE HAUOZ St HEMR
Sofl CHer Hek2 Eote A =7t Mo 225 W27 (it 29, AoiM 278 =2 222 LMY MXYHs st 21051
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