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Abstract
Introduction Obesity is associated with hyperestrogenism along with other hormonal abnormalities affecting the menstrual
cycle. The most effective and decisive method of obesity treatment is bariatric surgery. The aim of this study was to analyze
the impact of bariatric surgery on menstrual cycle, the incidence of menstrual abnormalities, hyperandrogenism manifestation,
and contraception use.
Materials and Methods It was a cross-sectional study of 515 pre-menopausal women who had undergone bariatric surgery
between 1999 and 2017 in a bariatric center. Data was collected via anonymous questionnaire, and the questions covered a 1-
year period before the surgery and the last year before questionnaire completion.
Results Before the surgery, 38.6% of the patients reported irregular menstruations in comparison with 25.0% after bariatric
surgery (RR = 0.65; 95%CI 0.53–0.79). The mean number of menstruations per year did not differ before and after surgery (10.2
± 3.9 vs 10.4 ± 3.3; p < .45). There were no statistically significant differences in terms of prolonged menstruations, acne, and
hirsutism prevalence. A total of 14.4% of patients before surgery reported estrogen-based contraception use in comparison with
15.0% after the surgery (p < .95). There were no significant differences in the frequency of OC use (11.0% before surgery vs
13.6% 12 months after the surgery vs 11.5% at the moment of survey administration; p < 0.46).
Conclusion Bariatric surgery improves the regularity of the menstrual cycle in obese women in reproductive age. The lack of any
changes in the combined hormonal contraception (CHC) use, especially OC, before and after bariatric surgery may be a result of a
possibly low level of contraception counseling.
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Introduction

The prevalence of obesity among women in Europe has been
steadily increasing during the last 2 decades [1]. Obesity is associ-
atedwithanincreasedriskofseveral chronicdiseasesand increases
generalmortality [2].What ismore, it has a negative impact on the
overall life quality [3]. In addition to having greater risks of cardio-
vasculardiseaseanddiabetesmellitus,obesewomenaremore like-
ly to experience sequelae of reproductive health issues including
polycystic ovarian syndrome (PCOS) and infertility [4–6].

Obesity is associated with hyperestrogenism along with other
hormonal abnormalities affecting the menstrual cycle [7]. Obese
women suffer more frequently from menstrual cycle abnormali-
ties; their menstruation is longer and heavier [7]. As there is a strict
association between obesity and PCOS incidence, obese women
have a higher risk of presenting hyperandrogenic features, such as
acne or hirsutism [5]. Obesity should be considered while

* Paweł Bartnik
bartnik.pawel@gmail.com

Anna Różańska-Walędziak
aniaroza@o2.pl

Joanna Kacperczyk-Bartnik
asiakacperczyk@gmail.com

Krzysztof Czajkowski
krzysztof.czajkowski@wum.edu.pl

Maciej Walędziak
maciej.waledziak@gmail.com

1 2nd Department of Obstetrics and Gynecology, Medical University
of Warsaw, Karowa 2 St., 00-315 Warsaw, Poland

2 Department of General, Oncological, Metabolic and Thoracic
Surgery, Military Institute of Medicine, Szaserów 128 St.,
04-141 Warsaw, Poland

https://doi.org/10.1007/s11695-020-04840-6

/ Published online: 13 July 2020

Obesity Surgery (2020) 30:4505–4509

http://crossmark.crossref.org/dialog/?doi=10.1007/s11695-020-04840-6&domain=pdf
http://orcid.org/0000-0002-9873-8833
mailto:bartnik.pawel@gmail.com


choosing the appropriate contraception method, as it affects both
the pharmacokinetics and the risk of thromboembolic events [8, 9].

The most effective and decisive method of obesity treat-
ment is bariatric surgery (BS) [10]. It includes various surgical
procedures, e.g., sleeve gastrectomy, Roux-en-Y gastric by-
pass, or adjustable gastric band [2]. It is, however, associated
with long-lasting side effects for the patients. Most of them
require lifelong microelement supplementation, and most
techniques are irreversible [2]. BS affects the efficiency of
contraception, especially oral contraception (OC) [11].

There are a few studies on the effects the bariatric surgery on
the reproductive endocrinological status of the operated women
[4–6, 12–19]. Most of them analyze the effects of BS on fertility
or focus on laboratory hormonal status [12, 13, 18]. Few, how-
ever, focus on clinical effects, and their results are often colluding.

The aim of this study was to analyze the impact of bariatric
surgery on menstrual cycle, the incidence of menstrual abnor-
malities, hyperandrogenism manifestation, and contraception
use.

Material and Methods

It was a cross-sectional study of 515 patients who had undergone
bariatric surgery between 1999 and 2017 in a bariatric center and
were pre-menopausal at the moment of survey administration.
The exclusion criteria were postmenopausal status at themoment
of survey administration, history of more than one bariatric pro-
cedure, adjustable gastric band (AGB), and lack of data essential
for the study, e.g., type of surgery. It was a part of a bigger project
analyzing the effects of bariatric surgery on the course of preg-
nancy and female sexual function [20].

Patients were recruited on the basis of medical records. All
women underwent the sleeve gastrectomy (SG) or Roux-en-Y
gastric bypass (RYGB). All participants met the Interdisciplinary
European Guidelines on Metabolic and Bariatric Surgery criteria
for bariatric surgery [21]. Each patient was contacted via telephone
and invited to complete a questionnaire. The questions covered a
period of 1 year before the surgery and the last year before ques-
tionnaire completion. Each patientwas contacted at least 3 times in
the 48-h period before considered unapproachable. Patients com-
pleted the questionnaires anonymously via an online question-
naire, paper version of the questionnaire, or through a telephone
conversation with a medical doctor. The method of questionnaire
completion depended on patient’s preferences. The initial number
of patients contacted was 1001, 623 out of whom completed the
questionnaire. The response ratio was 62.3%.

The questions about the menstrual cycle and other repro-
ductive gynecological issues considered the following:

& The absolute number of menstruations during 1 year
& The span of the menstrual cycle, where cycles occurring

between 25 and 35 days were considered normal [22]

& The average time of menstruation, where menstruations
longer than 7 days were considered prolonged [22]

& Acne presence
& Hirsutism presence
& Use of contraception methods with the distinction of the

estrogen-based methods

Statistical analysis was performed using Statistica 13
(StatSoft. Inc.). Student’s t tests were used for quantitative data
comparison between two groups. Two-sided Fisher’s exact test
and chi-square test were used for categorical and binary data
comparison as required. p value < .05was considered significant.

Results

The group characteristics are presented in Table 1. The mean
age at the point of questionnaire completion was 37.4 ±
7.7 years. The median time from surgery to survey was
37.4 months. The majority, 70.3% of patients, underwent
sleeve gastrectomy, while 29.7% underwent Roux-en-Y gas-
tric bypass. The mean excess weight loss (EWL) was 74.0 ±
30.4%. A total of 82.0% of the patients achieved a 50% EWL.

Table 2 presents the comparison between themenstrual abnor-
malities, hirsutism, acne, and estrogen-based contraception use
before and after the surgery. Before the surgery, 38.6% of the
patients reported irregular menstruations in comparison with
25.0% after the bariatric surgery (p< .001) (RR= 0.65; 95%CI
0.53–0.79). The mean number of menstruations per year did not
differ before and after surgery (10.2 ± 3.9 vs 10.4 ± 3.3; p< .36).
There were no statistically significant differences in terms of
prolonged menstruations, acne, and hirsutism prevalence. A total
of 14.4% of patients before surgery reported estrogen-based con-
traception use in comparison with 15% both 12 months after the
surgery and at the moment of survey administration (p< .95).
There were no significant differences in the frequency of OC
use (11.0% before surgery vs 13.6% 12 months after the surgery
vs 11.5% at the moment of survey administration; p< 0.46). The
use of other types of contraception is presented in Table 2.

Discussion

The first observation made in the study was the significant
increase in the number of patients with regular menstruations
after BS without the impact on the absolute number of men-
struation cycles. Most of the similar studies confirm this ob-
servation [5, 6, 13, 16, 17, 19]. Many of the studies analyze
the menstruation improvement in the selected population of
obese patients with PCOS [5, 12, 13]. It is a very positive
observation that the observed improvement of 35% concerned
the whole analyzed population, without the distinction of
PCOS patients. In the PCOS patients, the lowering of the
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BMI has a strong and well-documented association with men-
strual pattern improvement [5]. In obese patients without
PCOS, such a relationship is much weaker. Therefore, the

high chances of improvement of the regularity of the menstru-
ations, with or without the diagnosis of PCOS, seem to have
its place in the counseling before the BS.

Table 1 Group characteristics
Feature Value

Age (at interview) 37.4 ± 7.7

Time from surgery (median; 1st–3rd quartile) (months) 37.4 (25.2–53.5)

Pre-surgery BMI (mean ± SD) (kg/m2) 42.2 ± 7.5

Pre-surgery weight (mean ± SD) (kg) 121.0 ± 19.9

Current BMI (mean ± SD) (kg/m2) 29.8 ± 6.3

Current weight (mean ± SD) (kg) 85.2 ± 18.0

BMI loss (mean ± SD) (kg/m2) 12.4 ± 6.3

Weight loss (mean ± SD) (kg) 35.3 ± 17.9

Total weight loss (mean ± SD; %) 29.4 ± 10.7%

Excess weight loss (mean ± SD; %) 74.0 ± 30.4%

Patients who achieved 50% excess weight loss (%) 386 (82.0)

Residency (%)

- Village 95 (20.2)

- Town < 20,000 inh. 36 (7.6)

- Town 20,000–100,000 inh. 102 (21.7)

- City (over 100,000 inh.) 238 (50.53)

Education (%)

- Primary 7 (1.5)

- Secondary 204 (43.3)

- Higher 260 (55.2)

Currently employed (%) 376 (79.7)

Type of surgery (%)

- Sleeve gastrectomy 332 (70.3)

- Roux-en-Y gastric bypass 140 (29.7)

Table 2 Results

Feature Pre-operative Postoperative p

Irregular menstruation prevalence (%)* 181 (38.6) 117 (25.0) < .001

Prolonged menstruation (%)** 58 (12.4) 40 (8.5) < .06

Number of menstruations per year (± SD) 10.2 ± 3.9 10.4 ± 3.3 < .36

Acne prevalence (%) 142 (30.1) 121 (25.7) < .13

Hirsutism prevalence (%) 162 (34.5) 159 (33.8) < .84

Before surgery 12 months after surgery At the moment
of survey administration

p

Contraception use (any; %) 286 (60.6) 284 (60.2) 268 (56.8) < .43

Barrier methods (%) 178 (37.7) 192 (40.7) 160 (33.9) < .10

IUD (copper; %) 21 (4.4) 18 (3.8) 23 (4.9) < .73

IUD (hormonal; %) 25 (5.3) 20 (4.2) 30 (6.4) < .35

Estrogen-based contraception use (any; %) 68 (14.4) 71 (15.0) 71 (15.0) < .95

- Oral contraception (%) 52 (11.0) 64 (13.6) 55 (11.5) < .46

- Vaginal rings (%) 9 (1.9) 5 (1.1) 13 (2.7) < .16

- Patches (%) 9 (1.9) 5 (1.1) 4 (0.9) < .31

*Irregular menstruations were defined as menstruations occurring outside the interval of 25 to 35 days

**Prolonged menstruations were defined as menstruations occurring longer than 7 days
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We did not observe any significant differences before and
after BS in terms of prolonged (> 7 days) menstrual bleeding.
The only study obtained by the authors shares similar obser-
vations [6]. The relatively high proportion (12.4%) in com-
parison with the general population before the surgery seems
to possibly be the effect of hyperestrogenism caused by obe-
sity. In our study, unfortunately, the heaviness of menstrual
bleeding was not analyzed in order not to create perception
bias. It is possible that the reduction of hyperestrogenism
caused by excessive weight loss could lead to not only more
regular but also less heavy menstruations.

We did not observe any improvement in the clinical manifes-
tations of hyperandrogenism prevalence—acne and hirsutism—
before and after BS. Studies analyzing the effects of BS on inci-
dence of these symptoms in the PCOS population showed a
significant beneficial effect of BS [13, 23]. Christ and Falcone
compared a group of PCOS and non-PCOS patients after BS and
found a higher decline in the androgen levels in the PCOS group.
Patients from the PCOS group had higher androgen levels at the
baseline, and after BS, their DHEAS and free testosterone levels
did not differ from the controls. The decrease in androgen levels
after BS is also associated with an increase of sex hormone
binding globulin (SHBG). The more significant reduction in an-
drogen levelmay explain themore beneficial effects on reduction
of acne and hirsutism in the PCOS group. However, the study by
Legro et al., which analyzed the population without distinction
on those with or without PCOS, observed a similar lack of ben-
eficial effects of BS on the clinical manifestation of
hyperandrogenism as in our study [17]. As the average time of
questionnaire completion is approximately 3 years after theBS, if
such an improvement occurred, it would have been observed.
Therefore, it is likely that BS has amost beneficial effect in terms
of hyperandrogenism improvement only in patients with PCOS.

The next interesting aspect of this study is the use of different
birth control methods in the analyzed group. It has been
established that the use of estrogen-based type of contraception
in obese patients has a steady negative impact on the thrombo-
embolic event risk [9]. The UKMEC advises against combined
hormonal contraception (CHC) use in women with a body mass
index (BMI) ≥ 35 kg/m2 [24]. In addition to this, the use of most
popular form of CHC, oral contraception, is associatedwith high
risk of suboptimal efficiency, mostly due to malabsorption of
medicines administered orally [11]. The observation made dur-
ing the study as the approximately 15% of patients both before
and after the surgery used CHC seems to be alarming. This
proportion, despite being relatively low in comparison with oth-
er studies, does not change after BS. Similar observations were
made in the USA [18]. The studies by Ginstman et al. and
Luyssen et al. provided different observations, as in their studies,
patients after BS used CHC less often [6, 14]. The fact that such
observation was not made leads to a suspicion that BMI was
taken into account to a minimal level during contraception
counseling in this group of patients. What is more, the majority

of analyzed patients used hormonal OC and there were no sig-
nificant differences in its use before and after surgery. The study
of Damhof et al. which classified use of OC after BS as “unsafe”
showed significant, nearly 2-fold, reduction of OC after BS [25].
According to the consensus recommendations by Shawe et al.,
patients with the history of bariatric surgery require appropriate
safe and effective contraception, especially during the rapid
weight loss period [26]. According to the recommendations,
absorption of orally administered contraceptives can be compro-
mised and other methods of birth control should be advised [26].
Although the guidelines discourage use of combined oral con-
traception (COC) in patients after BS, there is a lack of level 1
evidence on the decreased absorption of oral estrogens after BS.
The actual reliability of COC after currently used BS procedure
has not been sufficiently analyzed, and guidelines are based on
pharmacokinetic studies that analyzed older types of BS like
jejunoileal bypass. There are some new studies suggesting nor-
mal pharmacokinetics of etonogestrel after BS, and the subject
of estrogen and progestagen bioavailability after BS should be
subject to further studies [27]. The problem of optimum postop-
erative contraceptive methods should be discussed with the pa-
tients as pre-operative counseling plays a major role in the post-
operative gynecologic care. Mengesha et al. have observed that
even one perioperative contraception counseling has a positive
effect on adequate contraception use [28].

Limitations of the Study

The main bias source in our study comes from its cross-
sectional nature. Patients reported characteristics of their men-
strual cycle in a retrospective manner, which additionally may
be the source of bias. In addition to this, the study lacks the
question about the perceived blood loss. It was, however, not
added by the authors due to possible heavy perception bias if
patients reported it without verification.

Conclusions

Bariatric surgery improves the regularity of the menstrual cy-
cle in obese women in reproductive age. In the general obese
population, without the distinction of the patients with the
PCOS, it does not seem to have a positive impact on the
clinical hyperandrogenism manifestation. The lack of any
changes in the CHC use, especially OC, before and after bar-
iatric surgery may be a result of a possibly low level of con-
traception counseling.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

4508 OBES SURG (2020) 30:4505–4509



Ethical Approval Statement All procedures performed in studies in-
volving human participants were in accordance with the ethical standards
of the institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical
standards.

Informed Consent Statement Informed consent was obtained from all
individual participants included in the study.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Krzysztoszek J, Laudańska-Krzemińska I, Bronikowski M.
Assessment of epidemiological obesity among adults in EU coun-
tries. Ann Agric Environ Med. 2019;26(2):341–9. https://doi.org/
10.26444/aaem/97226.

2. Buchwald H, Avidor Y, Braunwald E, et al. Bariatric surgery: a
systematic review and meta-analysis [published correction appears
in JAMA. 2005 Apr 13;293(14):1728]. JAMA. 2004;292(14):
1724–37. https://doi.org/10.1001/jama.292.14.1724.

3. Buddeberg-Fischer B, Klaghofer R, Krug L, et al. Physical and
psychosocial outcome in morbidly obese patients with and without
bariatric surgery: a 4 1/2-year follow-up. Obes Surg. 2006;16(3):
321–30. https://doi.org/10.1381/096089206776116471.

4. Shah DK, Ginsburg ES. Bariatric surgery and fertility. Curr Opin
Obstet Gynecol. 2010;22(3):248–54. https://doi.org/10.1097/GCO.
0b013e3283373be9.

5. LiYJ,HanY,HeB.Effectsofbariatricsurgeryonobesepolycysticovary
syndrome: a systematic review andmeta-analysis. Surg Obes Relat Dis.
2019;15(6):942–50. https://doi.org/10.1016/j.soard.2019.03.032.

6. Luyssen J, Jans G, Bogaerts A, Ceulemans D, Matthys C, van der
Schueren B, LannooM, Verhaeghe J, Lemmens L, Lannoo L, Shawe
J, Devlieger R Contraception, menstruation, and sexuality after bar-
iatric surgery: a prospective cohort study [published correction ap-
pears in Obes Surg. 2017 Dec 14;:]. Obes Surg. 2018;28(5):1385–
1393. https://doi.org/10.1007/s11695-017-3033-7.

7. Committee on Practice Bulletins—Gynecology. Practice bulletin
no. 136: management of abnormal uterine bleeding associated with
ovulatory dysfunction. Obstet Gynecol. 2013;122(1):176–85.
https://doi.org/10.1097/01.AOG.0000431815.52679.bb.

8. Edelman AB, Carlson NE, Cherala G, et al. Impact of obesity on
oral contraceptive pharmacokinetics and hypothalamic-pituitary-
ovarian activity. Contraception. 2009;80(2):119–27. https://doi.
org/10.1016/j.contraception.2009.04.011.

9. Curtis KM, Tepper NK, Jatlaoui TC, et al. U.S. Medical Eligibility
Criteria for Contraceptive Use, 2016. MMWR Recomm Rep.
2016;65(3):1–103. https://doi.org/10.15585/mmwr.rr6503a1.

10. Maggard MA, Shugarman LR, Suttorp M, et al. Meta-analysis:
surgical treatment of obesity. Ann Intern Med. 2005;142(7):547–
59. https://doi.org/10.7326/0003-4819-142-7-200504050-00013.

11. Yska JP, van der Linde S, Tapper VV, et al. Influence of bariatric
surgery on the use and pharmacokinetics of some major drug

classes. Obes Surg. 2013;23(6):819–25. https://doi.org/10.1007/
s11695-013-0882-6.

12. Bhandari S, Ganguly I, Bhandari M, et al. Effect of sleeve gastrec-
tomy bariatric surgery-induced weight loss on serum AMH levels
in reproductive aged women. Gynecol Endocrinol. 2016;32(10):
799–802. https://doi.org/10.3109/09513590.2016.1169267.

13. Christ JP, Falcone T. Bariatric surgery improves Hyperandrogenism,
menstrual irregularities, and metabolic dysfunction among women
with polycystic ovary syndrome (PCOS). Obes Surg. 2018;28(8):
2171–7. https://doi.org/10.1007/s11695-018-3155-6.

14. Ginstman C, Frisk J, Ottosson J, et al. Contraceptive use before and
after gastric bypass: a questionnaire study. Obes Surg. 2015;25(11):
2066–70. https://doi.org/10.1007/s11695-015-1641-7.

15. Goldman RH, Missmer SA, Robinson MK, et al. Reproductive out-
comes differ followingRoux-en-Y gastric bypass and adjustable gastric
band compared with those of an obese non-surgical group. Obes Surg.
2016;26(11):2581–9. https://doi.org/10.1007/s11695-016-2158-4.

16. Graham YNH, Mansour DJ, Small PK, et al. Contraceptive prac-
tices and menstrual patterns in women aged 18-50 years awaiting
bariatric surgery. BMJ Sex Reprod Health. 2018;44(3):228–30.
https://doi.org/10.1136/bmjsrh-2018-200091.

17. Legro RS, DodsonWC, Gnatuk CL, et al. Effects of gastric bypass
surgery on female reproductive function. J Clin Endocrinol Metab.
2012;97(12):4540–8. https://doi.org/10.1210/jc.2012-2205.

18. Menke MN, KingWC,White GE, et al. Contraception and concep-
tion after bariatric surgery. Obstet Gynecol. 2017;130(5):979–87.
https://doi.org/10.1097/AOG.0000000000002323.

19. Teitelman M, Grotegut CA, Williams NN, et al. The impact of
bariatric surgery on menstrual patterns. Obes Surg. 2006;16(11):
1457–63. https://doi.org/10.1381/096089206778870148.

20. Różańska-Walędziak A, Walędziak M, Bartnik P, et al. The influ-
ence of bariatric surgery on pregnancy and perinatal outcomes—a
case-control study. J Clin Med. 2020;9(5):E1324. Published 2020
May 2. https://doi.org/10.3390/jcm9051324.

21. Fried M, Yumuk V, Oppert JM, et al. Interdisciplinary European
guidelines on metabolic and bariatric surgery. Obes Surg.
2014;24(1):42–55. https://doi.org/10.1007/s11695-013-1079-8.

22. MihmM,Gangooly S,Muttukrishna S. The normalmenstrual cycle
in women. Anim Reprod Sci. 2011;124(3–4):229–36. https://doi.
org/10.1016/j.anireprosci.2010.08.030.

23. Butterworth J, Deguara J, Borg CM. Bariatric surgery, polycystic
ovary syndrome, and infertility. J Obes. 2016;2016:1871594–6.
https://doi.org/10.1155/2016/1871594.

24. FSRH Guideline (April 2019) overweight, obesity and contracep-
tion. BMJ Sex Reprod Health. 2019;45(Suppl 2):1–69. https://doi.
org/10.1136/bmjsrh-2019-OOC.

25. Damhof MA, Pierik E, Krens LL, et al. Assessment of contracep-
tive counseling and contraceptive use in women after bariatric sur-
gery. Obes Surg. 2019;29(12):4029–35. https://doi.org/10.1007/
s11695-019-04084-z.

26. Shawe J, Ceulemans D, Akhter Z, et al. Pregnancy after bariatric
surgery: consensus recommendations for periconception, antenatal
and postnatal care. Obes Rev. 2019;20(11):1507–22. https://doi.
org/10.1111/obr.12927.

27. Ginstman C, Frisk J, Carlsson B, et al. Plasma concentrations of
etonogestrel in women using oral desogestrel before and after
Roux-en-Y gastric bypass surgery: a pharmacokinetic study. BJOG.
2019;126(4):486–92. https://doi.org/10.1111/1471-0528.15511.

28. Mengesha BM, Carter JT, Dehlendorf CE, et al. Perioperative preg-
nancy interval, contraceptive counseling experiences, and contracep-
tive use inwomen undergoing bariatric surgery. Am JObstet Gynecol.
2018;219(1):81.e1–9. https://doi.org/10.1016/j.ajog.2018.04.008.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

4509OBES SURG (2020) 30:4505–4509

https://doi.org/
https://doi.org/10.26444/aaem/97226
https://doi.org/10.26444/aaem/97226
https://doi.org/10.1001/jama.292.14.1724
https://doi.org/10.1381/096089206776116471
https://doi.org/10.1097/GCO.0b013e3283373be9
https://doi.org/10.1097/GCO.0b013e3283373be9
https://doi.org/10.1016/j.soard.2019.03.032
https://doi.org/10.1007/s11695-017-3033-7
https://doi.org/10.1097/01.AOG.0000431815.52679.bb
https://doi.org/10.1016/j.contraception.2009.04.011
https://doi.org/10.1016/j.contraception.2009.04.011
https://doi.org/10.15585/mmwr.rr6503a1
https://doi.org/10.7326/0003-4819-142-7-200504050-00013
https://doi.org/10.1007/s11695-013-0882-6
https://doi.org/10.1007/s11695-013-0882-6
https://doi.org/10.3109/09513590.2016.1169267
https://doi.org/10.1007/s11695-018-3155-6
https://doi.org/10.1007/s11695-015-1641-7
https://doi.org/10.1007/s11695-016-2158-4
https://doi.org/10.1136/bmjsrh-2018-200091
https://doi.org/10.1210/jc.2012-2205
https://doi.org/10.1097/AOG.0000000000002323
https://doi.org/10.1381/096089206778870148
https://doi.org/10.3390/jcm9051324
https://doi.org/10.1007/s11695-013-1079-8
https://doi.org/10.1016/j.anireprosci.2010.08.030
https://doi.org/10.1016/j.anireprosci.2010.08.030
https://doi.org/10.1155/2016/1871594
https://doi.org/10.1136/bmjsrh-2019-OOC
https://doi.org/10.1136/bmjsrh-2019-OOC
https://doi.org/10.1007/s11695-019-04084-z
https://doi.org/10.1007/s11695-019-04084-z
https://doi.org/10.1111/obr.12927
https://doi.org/10.1111/obr.12927
https://doi.org/10.1111/1471-0528.15511
https://doi.org/10.1016/j.ajog.2018.04.008

	The Impact of Bariatric Surgery on Menstrual �Abnormalities—a Cross-Sectional Study
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Material and Methods
	Results
	Discussion
	Limitations of the Study
	Conclusions
	References


