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Obesity is associated with a high prevalence of pelvic ﬂoor disorders. Patients with obesity present with a range of urinary, bowel
and sexual dysfunction problems as well as uterovaginal prolapse.
Urinary incontinence, faecal incontinence and sexual dysfunction
are more prevalent in patients with obesity. Uterovaginal prolapse
is also more common than in the non-obese population. Weight
loss by surgical and non-surgical methods plays a major role in the
improvement of these symptoms in such patients. The treatment
of symptoms leads to an improvement in their quality of life.
However, surgical treatment of these symptoms may be accompanied by an increased risk of complications in obese patients. A
better understanding of the mechanism of obesity-associated
pelvic ﬂoor dysfunction is essential.
© 2015 Elsevier Ltd. All rights reserved.

Obesity and pelvic ﬂoor disorders
Obesity is a modern epidemic. The worldwide prevalence of obesity has doubled from 1980 to 2008.
The current prevalence of obesity is 14% among women and 10% in men [1]. Obesity presents not only
with well-described major medical conditions but also a number of quality-of-life issues. Pelvic ﬂoor
dysfunction is more common in the overweight and obese group of patients. Obesity may impair pelvic
ﬂoor function due to many reasons. These include a chronic increase in intra-abdominal pressure,
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damage to pelvic musculature, nerve damage and associated conduction abnormalities and obesityrelated co-morbidities including diabetic neuropathy and intervertebral disc herniation [2].
Increasing body mass index (BMI) seems to directly increase the distressing nature of symptoms of
pelvic ﬂoor dysfunction. It is highest in morbidly obese (57%) and severely obese (53%) women when
compared with obese (44%) women [3]. The severity of obesity has an increasing adverse effect on
pelvic ﬂoor function. This has been a recurrent theme in studies that have reported pelvic ﬂoor function
in patients awaiting bariatric surgery. Pelvic ﬂoor dysfunction has been reported to be as high as 87% in
some studies before bariatric surgery [4]. The impact of obesity on pelvic ﬂoor function cannot be
underestimated. This is of particular relevance in current times with an increasing prevalence of
obesity throughout the world.
Obesity and urinary incontinence
Association and mechanism
Obesity is considered a strong independent risk factor for both pre-existent and new-onset urinary
incontinence in some research studies [5]. The odds ratio attributable to obesity in urinary incontinence varies between 4 and 5. Each ﬁve-unit increase in BMI increases the risk of urinary incontinence
by 20e70% as reported in a systematic review by Subak et al. [6] The mechanism of stress incontinence
is more quickly precipitated by obesity due to the increased intra-abdominal pressure associated with
the condition. The increased intra-abdominal pressure leads to an increase in vesical pressure and
urethral mobility. The prolonged weakness of the pelvic musculature, nerve supply and supporting
structures due to the strain may cause pelvic ﬂoor weakness and ineffective function. Overactive
bladder symptoms are also reported to be higher in patients with obesity, particularly in the premenopausal age group [7]. The aetiology and pathophysiology of idiopathic overactive bladder is
poorly understood even in the general population; hence, no clear mechanism of the association between an overactive bladder and obesity is available.
Obesity and urinary stress incontinence
Stress incontinence has been established to be more common in women with obesity indisputably
in many different studies. The dependency of the distressing nature and severity of stress incontinence
on increasing BMI is of particular interest [8]. It is then to be expected that weight loss will have a
favourable response on the continence mechanism in obese individuals. The effect of non-surgical
weight loss has been reported in a health economic analysis [9]. A 5% decrease in weight loss led to
a 50% reduction in urinary incontinence episodes. A cost-effectiveness analysis of weight loss and
urinary incontinence found a reduction of cost by 21% for a reduction of weight loss by 5% [10].
Weight loss, by both surgical and non-surgical means, alleviates stress incontinence to a great
extent, and it should be considered before any other form of treatment in obese patients reporting
distressing urinary stress incontinence. A 40e50% reduction in stress incontinence episodes has been
reported after non-surgical weight loss using diet, exercise and medication in some studies [9,11].
Conservative treatment of stress incontinence comprises pelvic ﬂoor exercises, supervised pelvic ﬂoor
physiotherapy, electrical stimulation of pelvic ﬂoor muscles and use of duloxetine. Duloxetine was
reported to be a useful alternative in obese patients with a good response in initial studies [12]. More
recently, Duloxetine has been described to have anti-obesity and anti-binge eating properties along
with its known antidepressant effect in animal studies. The dual effect of this drug may have a
favourable impact on stress urinary incontinence in these patients by a variety of mechanisms
including facilitation of weight loss [13].
Stress incontinence is surgically treated by insertion of a tension-free vaginal tape, transobturator
tape (TOT), colposuspension, urethral bulking or more recently the single-incision sling insertion
without an exit incision. The use of colposuspension has been decreasing since the introduction of the
transvaginal tape and TOT. Surgery for stress incontinence is as successful in the obese group of patients as in the general population. A systematic review explored the effectiveness of stress incontinence surgery in obese patients and found it to be equally successful in obese patients as well as
patients with normal BMI [2]. Greer et al. obtained similar results in their meta-analysis where an 81%
cure rate was quoted in the obese population compared to 85% in the non-obese group [14]. However,
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speciﬁc product studies have observed that obesity is more common in patients with failures after
tension-free vaginal tape but not in those with a TOT [15,16]. A more recent study reported both
subjective and objective outcomes after insertion of TOT after a median of 21 months. The results were
categorized by BMI. Both subjective and objective results were found to be similar across the various
BMI groups [17,32]. A 1-year follow-up study on 206 patients after insertion of single-incision sling
reported its outcomes by BMI groups. A subjective improvement was noted among all the BMI groups,
but a lesser objective efﬁcacy was noted with an increasing BMI [18,33].
It has also been observed in a caseecontrol study that, compared with the non-obese population,
the operating time was more prolonged with a slightly higher estimated blood loss in obese patients
undergoing tape procedures for urinary incontinence [19,31]. It is useful to counsel the patients
prior to the procedure with the available evidence and local data on outcomes after incontinence
surgery before making an informed decision about surgical treatment among the other options
available.
Overactive bladder and obesity
Overactive bladder may be neurological or idiopathic in nature. The management of overactive
bladder comprises bladder training, use of anticholinergics or more recently antimuscarinics, B-3
agonists, neuromodulation and cystoscopic injection of botulinum toxin.
Overactive bladder symptoms and their resulting distress are more common in obese patients
compared to the general population. Handa et al. described the longitudinal changes in urinary
function in parous women and described that overactive bladder symptoms are more common in
obese patients similar to stress incontinence [20]. McGrowther et al. described obesity and poor lifestyle factors to be markedly associated with incident or new-onset overactive bladder in a large
database of >3000 patients [21]. Such studies demonstrate a strong link with obesity and overactive
bladder. In a caseecontrol study from a registry, Melin et al. also observed that the distress caused by
overactive bladder symptoms was considerably more in the obese group of patients [22]. This may be
due to coexisting mobility issues that prevent such patients from getting to the toilet in time when
suffering urge incontinence and urgency.
The treatment of overactive bladder in this group of patients also comprises lifestyle changes and the
use of medications. The use of different antimuscarinics has been shown to be as efﬁcacious among
obese patients as in the general population [23,24]. Darifenacin and trospium chloride have been shown
to improve their urinary incontinence scores with once-daily administration in respective studies.
Weight loss and overactive bladder
Whitcomb et al. reported a 73% reduction in overactive bladder symptoms in patients after surgically induced weight loss compared to their baseline symptoms [25]. A similar reduction in distressing
overactive bladder symptoms has been described in studies with non-surgical weight loss [26].
Obesity and mixed urinary incontinence
Mixed urinary incontinence has a strong association with obesity amongst all urinary symptoms
[27]. This was found to be the case in both men and women. This complicates the relationship between
obesity and urinary incontinence and it cannot be explained by the mechanical factors due to weightrelated changes in obesity alone. The treatment of mixed urinary incontinence in this group comprises
primarily weight loss, lifestyle changes with dietary modiﬁcation, bladder training and use of antimuscarinics before embarking on any form of surgery. The success rate of onabotulinum toxin injections is not affected by obesity, but sacral neuromodulation is more difﬁcult to perform in obese
patients.
Obesity and pelvic organ prolapse
Myers' study on prolapse symptoms in obese and overweight women showed that 37% of patients
admitted to prolapse symptoms in the obese group [28]. Intensive non-surgical weight loss did not lead
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to any improvement in prolapse symptoms in this study. Machin's review on aetiological factors in
pelvic organ prolapse also indicates a consistent association of obesity with pelvic organ prolapse [29].
Hendrix described that all the different types of prolapse were associated with obesity. Morbid obesity
was shown to be associated with a signiﬁcant increase in the occurrence of uterine prolapse (40%),
rectocele (75%) and cystocele (57%) [30]. Kuldish et al. studied the relationship between change in
weight and pelvic organ prolapse progression/regression in women during a 5-year period. A large
number of postmenopausal women with an intact uterus (n ¼ 16,698) were included in this study. The
risk of prolapse progression in overweight and obese women compared with women with a normal
BMI was increased by 32% and 48% for cystocele, by 37% and 58% for rectocele and by 43% and 69% for
uterine prolapse, respectively [31].
Weight loss and uterovaginal prolapse
Pelvic organ prolapse seems to be the result of damage to the pelvic ﬂoor by different mechanisms
of injury such as obesity, childbirth and menopause. Weight loss has not been shown to reverse the
distressing nature or severity of symptoms due to pelvic organ prolapse. This has been observed with
both non-surgical [21] and surgical methods of weight loss [32]. Weight loss in these patients will help
to stop the progression and worsening of symptoms of prolapse but not an improvement in the distress
caused. Weight loss may also help in reducing the post-surgical morbidity associated with obesity and
prolapse surgery.
Pelvic organ prolapse surgery and obesity
Obesity is known to be associated with more complications in the post-surgical period due to
restricted mobility and resumption of activities of daily living. Obesity is associated with more
thromboembolic events compared to the non-obese group. The discussion of route of surgery becomes
more relevant in this patient group as resorting to earlier mobility with the laparoscopic or vaginal
route may reduce the incidence of thromboembolic events associated with obesity. The vaginal route
has been observed to be associated with lesser febrile morbidity, post-operative ileus and urinary
infection in a study. Shorter surgical time and hospital stay have been shown to be additional
favourable outcomes in this study [33].
Obesity and defaecatory disorders
Defaecatory disorders, particularly faecal incontinence, are distressing symptoms that impair social
mobility in an individual. Sileri observed that 59% of patients undergoing bariatric surgery reported
defaecatory disorder symptoms before undergoing surgery. This was a range of constipation, faecal
incontinence or a combination of the two. Sileri also observed that, after bariatric surgery, there was an
improvement in both the constipation and faecal incontinence severity scores with decreasing BMI
[34]. Poylin conducted a systematic review on obesity surgery and defaecatory dysfunction [35]. This
review of 20 studies on the subject found that the relationship between obesity and defaecatory
disorders is not well deﬁned. This review suggested that the rates of constipation are not particularly
higher in the obese population. However, faecal incontinence and diarrhoea were particularly higher in
patients presenting for obesity surgery. Faecal incontinence improved after weight loss with bariatric
surgery as noted in the follow-up studies that reported outcomes after bariatric surgery, particularly
the Roux-en-Y gastric bypass procedure.
It is not inconceivable that there will be some mechanical and neurological dysfunction associated
with obesity due to the excessive weight on the pelvic ﬂoor. This is likely to lead to defaecatory disorders as part of the global pelvic ﬂoor dysfunction known to be associated with obesity.
However, bariatric surgery by virtue of its mechanism of action is likely to cause gastrointestinal
symptoms due to shortening of the bowel segment as well as the new onset of malabsorption disorders. Few studies have also highlighted that there may be an increasing incidence of bowel dysfunction
after bariatric surgery due to this reason [36].
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Obesity and sexual dysfunction
Sexual function is affected by several factors including body image, body conﬁdence, low mood,
depressive symptoms, coexistent pelvic ﬂoor dysfunction such as urinary incontinence, prolapse or
faecal incontinence that may cause embarrassment during sexual intercourse.
Sexual dysfunction is difﬁcult to report due to under-reporting of the nature of symptoms. Sexual
dysfunction has been reported to be as high as 51% in women presenting for bariatric surgery and 41%
in women presenting for non-surgical methods of weight loss [37]. A follow-up study of 106 women
undergoing bariatric surgery found that sexual function improved signiﬁcantly after surgically induced
weight loss. This was found to improve across all the domains of the Female Sexual Function Index
(FSFI), namely, arousal, lubrication, desire and satisfaction, as reported on the FSFI questionnaire, a
common tool used to report sexual function in females [38]. A similar study demonstrated an
improvement in sexual function scores in 28% of women after bariatric surgery. The improvement was
signiﬁcantly higher in the desire and arousal domains of the FSFI scores [39].
Conclusion
Obesity is well known to be associated with medical disorders. More recently, the associations
between obesity and quality-of-life issues have also been widely researched. The relationship between
pelvic ﬂoor function and obesity has been described thoroughly in recent studies. The associations
between urinary function, bowel function, sexual function and prolapse have been described in various
studies. Weight loss by surgical and other non-surgical methods seems to help with the improvement
in pelvic ﬂoor function.
Surgery for urinary stress incontinence is successful in obese patients even when it remains a
common associated factor with failed incontinence surgery. Duloxetine may be more useful as an
option in this group of patients. Overactive bladder and mixed incontinence treatment remains similar
to that in the non-obese group. Prolapse continues to have a strong association with obesity. Vaginal
and laparoscopic methods of treatment may be more favourable to such patients. Defaecatory disorders are reported to be more common with obesity. Some improvement of pre-existing symptoms and
new onset of defaecatory function may also arise. Sexual dysfunction improves across all domains of
sexual function with weight loss in obese patients.

Practice points
 Weight loss by surgical and non-surgical methods greatly reduces the incidence of stress
urinary incontinence. Weight loss must be the first step in managing obese patients with
complaints of stress incontinence.
 Duloxetine is more useful for stress urinary incontinence in obese patients due to its antiobesity and anti-binge eating properties.
 Surgery for stress incontinence is equally successful in obese patients. However, a more
prolonged operating time and slightly higher blood loss have been reported in obese
patients.
 The distress caused by overactive bladder may be more in obese patients due to co-morbid
issues and restricted mobility.
 Weight loss helps to improve overactive bladder symptoms.
 Antimuscarinics are equally effective in obese patients.
 Sacral neuromodulation may be more difficult to perform in obese patients.
 Weight loss does not improve prolapse symptoms.
 Post-operative morbidity after prolapse surgery is more in obese patients. The route of
surgery is important in reducing these problems.
 Sexual function improves after surgery for obesity
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Effect of obesity and weight loss on urinary stress incontinence
Effect of weight loss on overactive bladder treatment modalities
Effect of obesity on recurrent prolapse
Change of bowel function after weight-loss surgery
Effect of weight-loss surgery on sexual function

Conﬂict of interest
None.
References
[1] World Health Organisation. Global Health Observatory. Accessible on: http://www.who.int/gho/ncd/risk_factors/obesity_
text/en/. [accessed 08.09.14].
*[2] Jain P, Parsons M. The effects of obesity on the pelvic ﬂoor. The Obstetrician & Gynaecologist 2011;13:133e42.
[3] Whitcomb EL, Lukacz ES, Lawrence JM, et al. Prevalence and degree of bother from pelvic ﬂoor disorders in obese women.
Int Urogynecol J 2009;20:289e94. http://dx.doi.org/10.1007/s00192-008-0765-x.
*[4] Wasserberg N, Petrone P, Haney M, et al. Effect of surgically induced weight loss on pelvic ﬂoor disorders in morbidly
obese women. Ann Surg 2009 Jan;249(1):72e6. http://dx.doi.org/10.1097/SLA.0b013e31818c7082.
[5] Hunskaar S, Arnold EP, Burgio K, et al. Epidemiology and natural history of urinary incontinence. Int Urogynecol J 2000;
11:301e19.
*[6] Subak LL, Richter HE, Hunskaar S. Obesity and urinary incontinence: epidemiology and clinical research update. J Urol
2009 Dec;182(Suppl. 6):S2e7. http://dx.doi.org/10.1016/j.juro.2009.08.071.
[7] Alling Moller L, Lose G, Jorgensen TU. Risk factors for lower urinary tract symptoms in women 40 to 60 years of age.
Obstet Gynecol 2000;96:446e51.
[8] Kapoor DS, Davila GW, Rosenthal RJ, et al. Pelvic ﬂoor dysfunction in morbidly obese women: Pilot Study. Obesity 2004;
12:1104e7. http://dx.doi.org/10.1038/oby.2004.13.
[9] Subak LL, Johnson C, Whitcomb E, et al. Does weight loss improve incontinence in morbidly obese women? Int Urogynecol J Pelvic Floor Dysfun 2002;13:43. doi:10.1007.
*[10] Subak LL, Marinilli Pinto A, Wing RR, et al. Decrease in urinary incontinence management costs in women enrolled in a
clinical trial of weight loss to treat urinary incontinence. Obstet Gynecol 2012 Aug;120(2 Pt 1):277e83. doi:1097/AOG.
0b013e31825dd268.
[11] Deitel M, Stone E, Kassam HA, et al. Gynecologic obstetric changes after loss of massive excess weight following bariatric
surgery. J Am Coll Nutr 1988;7:147e53.
[12] Viktrup L, Yalcin I. Duloxetine treatment of stress urinary incontinence in women: effects of demographics, obesity,
chronic lung disease, hypoestrogenism, diabetes mellitus, and depression on efﬁcacy. Eur J Obstet Gynecol Reprod Biol
2007 Jul;133(1):105e13.
*[13] Chudasama HP, Bhatt PA. Evaluation of anti-obesity activity of duloxetine in comparison with sibutramine along with its
anti-depressant activity: an experimental study in obese rats. Can J Physiol Pharmacol 2009 Nov;87(11):900e7. http://dx.
doi.org/10.1139/y09-080.
*[14] Greer WJ, Richter HE, Bartolucci AA, et al. Obesity and pelvic ﬂoor disorders. Obstet Gynecol 2008;112:341e9. http://dx.
doi.org/10.1097/AOG.
[15] Serati M, Ghezzi F, Cattoni E, et al. Tension-free vaginal tape for the treatment of urodynamic stress incontinence: efﬁcacy
and adverse effects at 10-year follow-up. Eur Urol 2012 May;61(5):939e46. http://dx.doi.org/10.1016/j.eururo.2012.01.038.
mez MF, Go
 mez-García A, Padilla-Ferna
ndez B, et al. Risk factors for failure after transobturator vaginal tape
[16] Lorenzo-Go
for urinary incontinence. Actas Urol Esp 2011 Sep;35(8):454e8. http://dx.doi.org/10.1016/j.acuro.2011.03.009. Epub 2011
May 6.
[17] Frohme C, Ludt F, Varga Z, et al. TOT approach in stress urinary incontinence (SUI) - outcome in obese female. BMC Urol
2014 Feb 20;14:20. http://dx.doi.org/10.1186/1471-2490-14-20.
[18] Meschia M, Rossi G, Bertini S, et al. Single incision mid-urethral slings: impact of obesity on outcomes. Eur J Obstet
Gynecol Reprod Biol 2013 Oct;170(2):571e4. http://dx.doi.org/10.1016/j.ejogrb.2013.08.007. Epub 2013 Aug 11.
[19] Rogers RG, Lebkuchner U, Kammerer-Doak DN, et al. Obesity and retrobupic surgery for stress incontinence: is there
really an increased risk of intraoperative complications? Am J Obstet Gynecol 2006 Dec;195(6):1794e8 [PubMed].
~ oz A, et al. Longitudinal changes in overactive bladder and stress incontinence among parous
[20] Handa VL, Pierce CB, Mun
women. Neurourol Urodyn 2014 Mar 14. http://dx.doi.org/10.1002/nau.22583.
*[21] McGrother CW, Donaldson MM, Thompson J, et al. Etiology of overactive bladder: a diet and lifestyle model for diabetes
and obesity in older women. Neurourol Urodyn 2012 Apr;31(4):487e95. http://dx.doi.org/10.1002/nau.21200. Epub 2012
Feb 28.
€ssner S, et al. Nocturia and overactive bladder in obese women: a case-control study. Obes Res Clin
[22] Melin I, Falconer C, Ro
Pract 2007 Oct;1(3):IeII. http://dx.doi.org/10.1016/j.orcp.2007.07.001.

K. Ramalingam, A. Monga / Best Practice & Research Clinical Obstetrics and Gynaecology 29 (2015) 541e547

547

[23] Schneider T, Marschall-Kehrel D, Hanisch JU, et al. Do gender, age or lifestyle factors affect responses to antimuscarinic
treatment in overactive bladder patients? Int J Clin Pract 2010 Aug;64(9):1287e93. http://dx.doi.org/10.1111/j.1742-1241.
2010.02442.x. Epub 2010 May 24.
[24] Chancellor MB, Oefelein MG, Vasavada S. Obesity is associated with a more severe overactive bladder disease state that is
effectively treated with once-daily administration of trospium chloride extended release. Neurourol Urodyn 2010 Apr;
29(4):551e4. http://dx.doi.org/10.1002/nau.20787.
*[25] Whitcomb EL, Horgan S, Donohue MC, et al. Impact of surgically induced weight loss on pelvic ﬂoor disorders. Int
Urogynecol J 2012 Aug;23(8):1111e6. http://dx.doi.org/10.1007/s00192-012-1756-5. Epub 2012 Apr 12.
[26] Brown JS, Wing R, Barrett-Connor E, et al., Diabetes Prevention Program Research Group. Diabetes prevention program
research group. Lifestyle intervention is associated with lower prevalence of urinary incontinence; the Diabetes Prevention Program. Diabetes Care 2006;29:385e90. http://dx.doi.org/10.2337/diacare.29.02.06.dc05-1781.
[27] Khullar V, Sexton CC, Thompson CL, et al. The relationship between BMI and urinary incontinence subgroups: results
from EpiLUTS. Neurourol Urodyn 2014 Apr;33(4):392e9. http://dx.doi.org/10.1002/nau.22428. Epub 2013 Jun 18.
[28] Myers DL, Sung VW, Richter HE, et al. Prolapse symptoms in overweight and obese women before and after weight loss.
Female Pelvic Med Reconstr Surg 2012 Jan-Feb;18(1):55e9. http://dx.doi.org/10.1097/SPV.0b013e31824171f9.
[29] Machin SE, Mukhopadhyay S. Pelvic organ prolapse: review of the aetiology, presentation, diagnosis and management.
Menopause Int 2011 Dec;17(4):132e6. http://dx.doi.org/10.1258/mi.2011.011108. Epub 2011 Nov 25.
[30] Hendrix SL, Clark A, Nygaard I, et al. Pelvic organ prolapse in the Women’s Health Initiative: gravity and gravidity. Am J
Obstet Gynecol 2002;186:1160e6. http://dx.doi.org/10.1067/mob.2002.123819.
[31] Castro RA, Arruda RM, Zanetti MR, et al. Single-blind, randomized, controlled trial of pelvic ﬂoor muscle training,
electrical stimulation, vaginal cones, and no active treatment in the management of stress urinary incontinence. Clinics
(Sao Paulo) 2008;63:465e72.
*[32] Wasserberg N, Petrone P, Haney M, et al. Effect of surgically induced weight loss on pelvic ﬂoor disorders in morbidly
obese women. Ann Surg 2009;249:72e6. http://dx.doi.org/10.1097/SLA.0b013e31818c7082.
[33] Isik-Akbay EF, Harmanli OH, Panganamamula UR, et al. Hysterectomy in obese women: a comparison of abdominal and
vaginal route. Obstet Gynecol 2004;104:710e4. http://dx.doi.org/10.1097/01.AOG.0000140685.30899.24.
[34] Sileri P, Franceschilli L, Cadeddu F, et al. Prevalence of defaecatory disorders in morbidly obese patients before and after
bariatric surgery. J Gastrointest Surg 2012 Jan;16(1):62e6. discussion 66e7. doi: 10.1007/s11605-011-1705-5. Epub 2011
Sep 24.
*[35] Poylin V, Serrot FJ, Madoff RD, et al. Obesity and bariatric surgery: a systematic review of associations with defecatory
dysfunction. Colorectal Dis 2011 Jun;13(6):e92e103. http://dx.doi.org/10.1111/j.1463-1318.2011.02584.
[36] Dolan K, Hatzifotis M, Newbury L, et al. A clinical and nutritional comparison of biliopancreatic diversion with and
without duodenal switch. Ann Surg 2004;240:51e6. http://dx.doi.org/10.1097/01.sla.0000129280.68540.76.
[37] Sarwer DB1, Spitzer JC, Wadden TA, et al. Sexual functioning and sex hormones in persons with extreme obesity and
seeking surgical and nonsurgical weight loss. Surg Obes Relat Dis 2013 Nov-Dec;9(6):997e1007. http://dx.doi.org/10.
1016/j.soard.2013.07.003. Epub 2013 Jul 12.
[38] Sarwer DB, Spitzer JC, Wadden TA, et al. Changes in sexual functioning and sex hormone levels in women following
bariatric surgery. JAMA Surg 2014 Jan;149(1):26e33. http://dx.doi.org/10.1001/jamasurg.2013.5022.
[39] Legro RS, Dodson WC, Gnatuk CL, et al. Effects of gastric bypass surgery on female reproductive function. J Clin Endocrinol
Metab 2012 Dec;97(12):4540e8. http://dx.doi.org/10.1210/jc.2012-2205. Epub 2012 Oct 12.

