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Abstract
Background: Obesity may impair sexual function through multiple mechanisms, but little is
known about sexual dysfunction among adults with severe obesity seeking bariatric procedures.
Objectives: To describe sexual functioning, and associated factors, before bariatric surgery.
Setting: 10 US clinical facilities.

Author Manuscript

Methods: Before bariatric surgery, 2,225 Longitudinal Assessment of Bariatric Surgery-2 study
participants (79% female; median age of 45 years and body mass index of 46 kg/m2) completed a
survey about past month sexual function. Mixed effects ordinal logistic regression models were
used to identify factors independently related to four domains of sexual function, each on a five
point scale.
Results: Twenty-six percent of women and 12% of men reported no sexual desire. One third of
women (34%) and a quarter of men (25%) were not sexually active, alone or with a partner.
Physical health limited sexual activity at least moderately in 38% of women and 44% of men.
About half of women (49%) and men (54%) were moderately or very dissatisfied with their sexual
life. Among women, older age, white race, urinary incontinence, depressive symptoms and
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antidepressant medication use were associated with poorer sexual function in multiple domains. In
men, older age, not being married, depressive symptoms, and antidepressant medication use were
associated with poorer sexual function in multiple domains.
Conclusions: Before bariatric surgery, approximately half of men and women with severe
obesity are dissatisfied with their sexual life. Older age, severity of depressive symptoms and
antidepressant medication use is associated with poorer sexual function in both sexes.

INTRODUCTION

Author Manuscript

Over 40% of women and 30% of men in the U.S. general population experience problems
with at least one aspect of sexual functioning1. Higher rates of sexual dysfunction are
reported among individuals who have poor physical and emotional health1. Several studies
also suggest an inverse relationship between body mass index (BMI) and sexual function.2
In particular, obesity, and/or several obesity-related comorbidities, can impair sexual
function and sexual quality of life2,3. Additionally, some data suggest that sexual quality of
life may be worse among adults seeking bariatric surgery, compared to individuals with
obesity not seeking surgical treatment, even after controlling for BMI4,5.

Author Manuscript

Definitions and assessments used to describe sexual function vary widely across studies,
complicating direct comparison of prevalence rates. Nevertheless, studies examining sexual
functioning prior to bariatric surgery have consistently reported high levels of impairment.
For example, Bond and colleagues6 reported that approximately 60% of bariatric surgery
seeking women (N=102) experienced sexual dysfunction. In addition, comparison studies
have reported higher degrees of sexual dysfunction in surgical groups. For example,
Assimakopoulos and colleagues7 found that women seeking bariatric surgery (N=60)
reported greater impairment in most domains of sexual function relative to healthy control
participants. Likewise, Dallal and colleagues8 found that sexual function scores were
significantly worse on all domains in men seeking bariatric surgery (N=97) relative to
published reference controls.

Author Manuscript

In addition to elevated BMI, several psychiatric and medical conditions are common among
adults seeking bariatric surgery, which may contribute to poor sexual function3. For
example, mood disorders and resultant antidepressant use, hypertension and associated
antihypertensive use, diabetes, cardiovascular disease, obstructive sleep apnea, and urinary
incontinence, which are common among pre-surgical patients9,10, have been associated with
sexual dysfunction in other populations11–17. However, the contribution of these
comorbidities to sexual dysfunction among adults seeking bariatric surgery has not been
thoroughly evaluated, in part because the sample sizes in previous studies in this population
have not provided sufficient statistical power for modeling.
This study fills a gap in the literature by not only describing the frequency of sexual desire
and activity, the degree to which physical health interferes with sexual activity, satisfaction
with sexual life, and weight-related sexual quality of life in a large cohort of men and
women with severe obesity prior to bariatric surgery, but also identifying factors (e.g.,
demographics, substance use, comorbid conditions, medication use) associated with each
domain of sexual function.
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METHODS
Participants
Between February 2006 and February 2009, patients at least 18 years old preparing to
undergo their first bariatric surgical procedure from participating surgeons at 10 centers
throughout the United States were recruited to participate in LABS-2. Characteristics of the
LABS-2 sample (n=2,458) who underwent a bariatric surgical procedure by April 2009 have
been previously reported18. The institutional review boards (IRBs) at each center approved
the protocol and all participants gave written informed consent to participate in the study.
This report utilizes the baseline research assessment, conducted within 30 days prior to
scheduled surgery dates.
Measures

Author Manuscript
Author Manuscript

Sexual Function—Structured, self-administered questionnaire items were used to assess
sexual activity and function in all LABS-2 participants, regardless of history of sexual
activity. The sexual function questionnaire was administered as part of a larger packet of
self-report questionnaires and was accompanied by verbal instructions or a cover page
reminding the participant that information they provided would be kept strictly confidential.
Questionnaire items were compiled from The Sexual Function Questionnaire (SFQ)19, the
PRIDE sexual function questionnaire20, and the Female Sexual Function Index21, and
standardized to assess the past month. Frequency of sexual desire was assessed with six
response options, ranging from “not at all” to “more than once a day.” The same six
response options were used to assess frequency of sexual activity, which was defined as
engaging in any activity that was arousing, with or without a partner. Responses to “once a
day” and “more than once a day” were rare and combined into one category, “at least once a
day”. The degree to which physical health limited sexual activity was assessed with five
response options, ranging from “not at all” to “extremely.” In addition, participants were
asked yes/no questions to indicate whether various aspects of their physical health (e.g.,
fatigue, embarrassment, pain, difficulty with function) limited their sexual activity, and
among those reporting no sexual activity, reasons for no sexual activity (e.g., no partner,
partner not interested). Satisfaction with sexual life was assessed by asking participants to
report how satisfied they were with their overall sexual function, using one of five response
options ranging from “very dissatisfied” to “very satisfied”. Weight-related sexual quality of
life was also examined with the Impact of Weight on Quality of Life-Lite (IWQOL-Lite)
questionnaire’s sexual life subscale22. This subscale contains 4-Likert-scale items which
assesses the degree to which weight impacts sexual activity and function. Possible scores
range from 0–100, where a higher score indicates better sexual function.

Author Manuscript

Medication Use.—Using a study-specific medication form23, participants recorded the
names and frequency of use of all prescribed medications taken within the past 90 days.
Medication(s) from specified therapeutic classes thought to influence sexual function were
identified based on prior literature24,25. Due to the low frequency of individual therapeutic
classes of medications, medications were grouped into broader categories, some of which
were sex-specific. Among men and women, antidepressant medications other than
bupropion, trazodone, mirtazapine or nefazodone were categorized as antidepressant
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medications that may impair sexual function. Among men, beta-adrenergic blockers and
diuretics were categorized as antihypertensive medications that may impair sexual function.
Among men, phosphodiesterase type 5 inhibitors, bupropion, and androgens were
categorized as medications that may improve sexual function. Among women,
phosphodiesterase type 5 inhibitors and bupropion were categorized as medications that may
improve sexual function. In addition, among women, estrogens, progestins, and androgens,
either alone or in combination, were categorized as medications that may impact sexual
function (direction unknown).

Author Manuscript

Sociodemographics, Body Mass Index, Comorbid Conditions—Questionnaires
created specifically for LABS-2 were used to collect data on age, sex, race, ethnicity,
education, marital status, smoking status, menopausal status, pregnancy and prior live or still
birth20. While participants were in light-weight clothing with bare feet, a wall-mounted
stadiometer was used to measure height to the nearest inch and a calibrated scale (model
TBF-310, Tanita, Arlington Heights, IL) was used to measure weight to the nearest pound.
Measurements were then converted to meters and kilograms, respectively, and BMI was
calculated as weight (kg) divided by height squared (m2). The Alcohol Use Disorder
Identification Test (AUDIT)26 was used to determine presence of alcohol use disorder
symptoms27. Depression symptoms over the past week were determined with the Beck
Depression Inventory, version 1 (BDI-1)28. Scores on the BDI-1 range from 0–63, with
higher points indicating greater severity of symptoms. No points were assigned to the BDI
item assessing weight loss (e.g. I have lost more than 5 pounds) for participants who
endorsed the statement, “I am purposefully trying to lose weight by eating less.” Data
sources for assessment of medical comorbidities (i.e., diabetes with and without insulin,
dyslipidemia, sleep apnea, cardiovascular disease, urinary incontinence) included self-report,
abstraction from medical records, patient interview, physical examination, and laboratory
assays; comorbidity and assay descriptions have been published previously18.

Author Manuscript

Analysis
Analyses were stratified by sex. Descriptive statistics were used to summarize baseline
characteristics, including frequencies and percentages for categorical data, and medians and
25th−75th percentiles for continuous data.

Author Manuscript

Mixed effects ordinal logistic regression models were used to identify the factors
independently related to frequency of sexual desire, frequency of sexual activity, degree to
which physical health limits sexual activity and satisfaction with sexual life (each on a five
point scale). Linear mixed models were used to identify factors independently related to
IWQOL-Lite sexual life score. Correlation among patients in the same site was accounted
for by the inclusion of different random intercepts for sites. Based on prior literature29,30 the
following variables were included in each model: age, race, ethnicity, BMI, depressive
symptoms, marital status, medications that may impair sexual function, medications that
may improve sexual function, and menopause. In addition, the following variables were
entered and retained through backward elimination if they reached statistical significance
(P<.05) given either prior established or anticipated associations with sexual functioning:
education, smoking status, alcohol use disorder symptoms, prior live or still birth,
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hypertension, diabetes with and without insulin, dyslipidemia, sleep apnea, cardiovascular
disease, urinary incontinence, and medications that might impact (direction unknown) sexual
function. Menopausal status, prior live or still birth and medications that might impact
sexual function (direction unknown) were considered among women only. Adjusted odds
ratios (OR) or beta coefficients and 95% CI are reported. Because the parallelism
assumption was met in the ordinal logistic regression models, one coefficient, the odds of
being in the next lower category, is reported for each independent variable31.
Analyses were conducted using SAS versions 9.3 and 9.4 (SAS Institute Inc., Cary, NC). All
reported p-values are two-sided; p-values less than 0.05 are considered to be statistically
significant.

RESULTS
Author Manuscript

Baseline Characteristics
This report includes 2225 of 2458 (90.5%) LABS-2 participants, whose sexual function was
assessed prior to surgery. The median age was 46 years (25th, 75th percentile: 37, 54) and
median BMI was 46 kg/m2 (25th, 75th percentile: 42, 51). The majority of participants were
female (78.7%) and white (86.2%). Participant demographic and comorbidity characteristics
are shown in Table 1 by sex. About two-thirds were married or living as married (62.1%
women, 71.5% men).
Domains of Sexual Function

Author Manuscript

Table 2 shows parameters of sexual function by sex. Approximately half of women (49.1%)
and one fifth of men (21.5%) reported either experiencing no sexual desire at all (25.6% and
11.7%, respectively) or desire once in the last month (23.5% and 9.8% respectively).
Approximately a third of women (34.2%) and a fourth of men (24.5%) reported no sexual
activity, alone or with a partner, over the past month. The most common reason reported for
no sexual activity in the past month by women and men, respectively, was being too tired/not
interested (55.8%) and physical problems (52.3%). Almost half of women (48.9%) and over
half of men (53.9%) were moderately or very dissatisfied with their sexual function.
Physical health limited sexual activity at least moderately in 38.3% of women and 43.5% of
men, most commonly due to fatigue, low energy, or not being interested (88.2% women,
71.3% men) and difficulty becoming aroused, achieving orgasm, or having another
functional difficulty (63.4% women, 69.5% men).
Factors Associated with Sexual Function Domains

Author Manuscript

Women—Associations between demographic and clinical characteristics and sexual
function among women are shown in Table 3. Greater depressive symptoms were associated
with poorer sexual function for all four domains (desire, frequency, satisfaction, physical
health-related limitations on sexual activity). Older age, white race marital status, having
urinary incontinence, and antidepressant medication use were also related to poorer sexual
function in multiple domains, while less education, alcohol use disorder symptoms, higher
BMI, cardiovascular disease, being menopausal, and hormonal medication use were related
to poorer sexual function in one domain. Many of the same factors were related to the
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IWQOL-Lite sexual life score (i.e., white race, depressive symptoms, cardiovascular disease,
urinary incontinence, antidepressant medication use). Additionally, no prior live or still birth
was associated with a lower IWQOL-Lite sexual life score.
Men—Associations between demographic and clinical characteristics and sexual function
among men are shown in Table 4. Older age was associated with poorer sexual function for
all four domains. Not being married, greater depressive symptoms, and antidepressant
medication use were also related to poorer sexual function in multiple domains, while less
education, higher BMI and diabetes were each related to poorer sexual function in one
domain. Older age, not being married, higher BMI, and depressive symptoms were
associated with a lower IWQOL-Lite sexual life score.

Author Manuscript

Hispanic ethnicity, smoking status, hypertension, dyslipidemia, sleep apnea, and
“medications that may improve sexual function” (i.e., phosphodiesterase type 5 inhibitors or
bupropion; among men only, also androgens) were not independently related to any sexual
function domains among women or men.

DISCUSSION

Author Manuscript

In this large, multicenter, observational study of both men and women with severe obesity,
self-reported rates of impairment in sexual function were very high. Approximately half of
men and women reported at least moderate dissatisfaction with their sexual life. This finding
is consistent with high rates of sexual dysfunction and dissatisfaction observed in previous
smaller studies of adults seeking bariatric surgery6–8. Additionally, the median IWQOL-Lite
sexual life scores in women (50.0?) and men (62.5), were substantially lower than mean
IWQOL-Lite sexual life scores from community based samples (mean 95.1 ± 13) and are
similar to other bariatric surgery samples (45.8 ± 31.8)32. Collectively, these data provide
convincing evidence that impairment in sexual function among bariatric surgery seeking
men and women is prevalent.

Author Manuscript

About one-third of women and one-fourth of men reported no sexual activity in the past
month. Women most commonly attributed no sexual activity to being too tired/not interested
or not having a partner/having a partner who is not physically present, while men most
commonly attributed no sexual activity to physical problems. Approximately 40% of all
women and men reported that physical health limited their sexual activity to at least a
moderate degree, most commonly as a result of 1) fatigue/low energy/not being interested
and 2) difficulty becoming aroused/achieving orgasm/having another functional difficulty.
These data suggest that a sizable portion of men and women with severe obesity consider
their physical health a barrier to sexual activity.
Factors independently associated with sexual function outcomes in multivariable analysis
differed by sex and domain of sexual function. Still, older age, not being married, depressive
symptoms and antidepressant medication were negatively related to multiple domains of
sexual function among women and men. In particular, severity of depressive symptoms was
related to all outcomes among women and three of five outcomes among men. Likewise,
prior smaller studies have shown an association between depression and some aspects of
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sexual function among bariatric surgery candidates7,33. A causal relationship wherein
depressive symptoms lead to worse sexual function cannot be established from these data.
However, a bidirectional relationship between depression and sexual dysfunction has been
supported by a recent meta-analysis14.

Author Manuscript

We also found that antidepressant use (excluding bupropion, mirtazapine, nefazodone and
trazodone) was associated with significantly less frequent sexual desire, less frequent sexual
activity, and higher degree of physical limitations to sexual activity among both women and
men. Among women only, antidepressant medication use was also significantly associated
with lower IWQOL-Lite sexual life score. While it is well-established that the majority of
commonly used antidepressant medications cause impairment in most domains of sexual
functioning13, the association between medication use and sexual function in bariatric
samples has previously received very limited attention. In this study, we show that the
association is independent of depressive symptoms, which may continue even with the use
of antidepressants. However, a limitation in interpretation of cross sectional data is that
temporality cannot be established (i.e., antidepressant use could have occurred following
poor sexual function). Nevertheless, given that over a third a women and a quarter of men in
this study reported taking relevant antidepressant medications, it is possible that a significant
number of adults seeking bariatric surgery experience sexual dysfunction secondary to the
use of these medications.

Author Manuscript
Author Manuscript

Specific physical comorbidities were also related to specific aspects of sexual function. For
example, among women, cardiovascular disease was related to lower desire and a lower
IWQOL-Lite sexual life score, while urinary incontinence was related to higher degree that
physical health limits sexual activity, lower sexual life satisfaction and lower IWQOL-Lite
sexual life score. Among men, diabetes was related to higher degree that physical health
limits sexual activity, although surprisingly, the association was only significant among
those not taking insulin. While BMI was associated with degree that physical health limits
sexual activity in both sexes, and lower IWQOL-Lite sexual life score among men, BMI was
not independently associated with frequency of sexual desire, sexual activity, or satisfaction
with sexual life in either sex. Some prior studies of patients planning to undergo bariatric
surgery have shown a relationship between BMI and sexual function7,8, whereas other
research has not shown this association6. However, our statistical modeling included several
potential confounders of weight status and sexual function, i.e., depressive symptoms,
medical comorbidities, and medication use, many of which have not been comprehensively
evaluated in prior research. Thus, it is unclear from most of the available literature whether
obesity independently contributes to sexual dysfunction or whether obesity-related
comorbidities are responsible for this association. It is also possible that among adults
presenting for bariatric surgery, who generally have a BMI of at least 40 kg/m2 or a BMI of
at least 35 kg/m2 with a serious weight-related comorbidity, additional increases in BMI are
not associated with several aspects of sexual function.
There are several limitations to consider when interpreting these data. Data were collected
up to 30 days prior to undergoing a major surgical procedure, which could have altered
sexual function in the previous month. With the exception of the IWQOL-Lite, the
questionnaires used to assess sexual function in this study were not validated in their present
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form, although the questions were adapted from validated instruments. Relationship quality
and history of sexual abuse may also impact sexual function and could not be addressed with
these data. Finally, this was a cross sectional analysis which precludes establishing causality.
Associations between sexual function and medication use should be tested using rigorous,
randomized, interventional designs to confirm findings.
Overall, these data demonstrate high rates of impairment in multiple domains of sexual
function among men and women with severe obesity who are planning to undergo bariatric
surgery. Symptoms of depression and antidepressant use are independently negatively
associated with most domains of sexual function among bariatric surgery seeking men and
women and should be specifically examined in future research.

References
Author Manuscript
Author Manuscript
Author Manuscript

1. Laumann EO, Pai A, Rosen R Sexual dysfunction in the United States. JAMA 1999; 281(6): 537–
544.10022110
2. Kolotkin RL, Zunker C, Ostbye T. Sexual functioning and obesity: a review. Obesity (Silver Spring)
2012; 20(12): 2325–3322522887
3. Sarwer DB, Lavery M, Spitzer JC. A review of the relationship between extreme obesity, quality of
life, and sexual function. Obes Surg 2012; 22(4): 668–7622293982
4. Kolotkin RL, Crosby RD, Pendelton R, Strong M, Gress GE, Adams T. Health related quality of life
in patients seeking gastric bypass surgery vs. nontreated-seeking controls. Obes Surg 2003; 13(3):
371–712841896
5. Kolotkin RL, Binks M, Crosby RD, Ostbye T, Gress RE, Adams TD. Obesity and sexual quality of
life. Obesity (Silver Spring) 2006; 14(3):472–916648619
6. Bond DS, Vithiananthan S, Leahey TM. Prevalence and degree of sexual dysfunction in a sample of
women seeking bariatric surgery. Surg Obes Relat Dis 2009; 5(6): 698–70419733514
7. Assimakopoulos K, Panayiotopoulos S, Iconomou G, Assessing sexual function in obese women
preparing for bariatric surgery. Obes Surg 2006; 16(8): 1087–9116901365
8. Dallal RM, Chernoff A, O’Leary MP, Smith JA, Braveman JD, Quebbeman BB. Sexual dysfunction
is common in morbidly obese males and improves after gastric bypass surgery. J Am Coll Surg
2008; 207(6): 859–6419183532
9. Flum DR, Belle SH, King WC, Perioperative safety in the longitudinal assessment of bariatric
surgery. N Engl J Med 2009; 361(5):445–54.19641201
10. Wadden TA, Sarwer DB, Fabricatore AN, Jones L, Stack R, Williams NS. Psychosocial and
behavioral status of patients undergoing bariatric surgery: what to expect before and after surgery.
Med Clin North Am 2007; 91(3): 457–69
11. Viigimaa M, Doumas M, Vlachopoulos C. Hypertension and sexual dysfunction: time to act. J
Hypertens 2011; 29(2): 403–721178782
12. Maiorinio MI, Bellastella G, Esposito K. Diabetes and sexual dysfunction: current perspectives.
Diabetes Metab Syndr Obes 2014; 7:95–10524623985
13. Serretti A, Chiesa A. Treatment-emergent sexual dysfunction related to antidepressants: a metaanalysis. J Clin Psychopharmacol. 2009; 29(3):259–66.19440080
14. Atlantis E, Sullivan T. Bidirectional association between depression and sexual dysfunction: a
systematic review and meta-analysis. J Sex Med 2012; 9(6): 1497–50722462756
15. Zias N, Bezwada V, Gilman S, Chroneou A. Obstructive sleep apnea and erectile dysfunction: still
a neglected risk factor? Sleep Breath 2009; 13(1): 3–1018766395
16. Coyne KS, Wein A, Nicholson S, Kvasz M, Chen CI, Milson I. Comorbidities and personal burden
of urgency urinary incontinence: a systematic review. Int J Clin Pract 2013; 67(10): 1015–
3324073974

Surg Obes Relat Dis. Author manuscript; available in PMC 2018 July 31.

Steffen et al.

Page 9

Author Manuscript
Author Manuscript
Author Manuscript

17. Nascimento ER, Maia AC, Pereira V, Soares-Fiho G, Nardi AE, Silva AC. Sexual dysfunction and
cardiovascular disease: a systematic review of prevalence. Clinics (Sao Paulo) 2013; 68(11): 1462–
824270960
18. Belle SH, Berk PD, Chapman WH, Baseline characteristics of participants in the Longitudinal
Assessment of Bariatric Surgery-2 (LABS-2) study. Surg Obes Relat Dis 2013; 9(6): 926–
3523602493
19. Sryjala KL, Schroeder TC, Abrams JR, Sexual function measurement and outcomes in cancer
survivors and matched controls. J Sex Res 2000; 37(3): 213–25
20. Huang AJ, Stewart AL, Hernandez AL, Shen H, Subak LL, Program to reduce incontinence by diet
and exercise. Sexual function among overweight and obese women with urinary incontinence in a
randomized controlled trial of an intensive behavioral weight loss intervention. J Urol 2009;
181(5): 2235–4219296980
21. Rosen R, Brown C, Heiman J, The Female Sexual Function Index (FSFI): a multi-dimensional
self-report instrument for the assessment of female sexual function. J Sex Marital Ther 2000;
26(2): 191–20810782451
22. Kolotkin RL, Crosby RD, Kosloski KD, Williams GR. Development of a brief measure to assess
quality of life in obesity. Obes Res 2001; 9(2): 102–1111316344
23. Belle SH, Berke PD, Courcoulas AP, Safety and efficacy of bariatric surgery: Longitudinal
Assessment of Bariatric Surgery. Surg Obes Relat Dis 2007; 3(2): 116–2617386392
24. Manolis A, Doumas M. Antihypertensive treatment and sexual dysfunction. Curr Hypertens Rep
2012; 14(4): 285–9222581395
25. Montgomery SA, Baldwin DS, Riley A. Antidepressant medications: a review of the evidence for
drug induced sexual dysfunction. J Affect Disord 2002; 69(1–3): 119–4012103459
26. Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant M. Development of the Alcohol Use
Disorders Identification Test (AUDIT): WHO Collaborative Project on Early Detection of Persons
with Harmful Alcohol Consumption-II. Addiction 1993; 88(6) 791–8048329970
27. King WC, Chen JY, Mitchell JE, Prevalence of alcohol use disorders before and after bariatric
surgery. JAMA. 2012;307(23):2516–25.22710289
28. Beck AT. Thinking and Depression. I. Idiosyncratic content and cognitive distortions. Aron Gen
Psychiatry 1963; 9: 324–33
29. Lewis RW, Fugl-Meyer KS, Corona G, Definitions/epidemiology/risk factors for sexual
dysfunction. J Sex Med 2010; 7(4 pt. 2): 1598–60720388160
30. Khajehei M, Doherty M, Tilley PJ. An update on sexual function and dysfunction in women. Aron
Womens Ment Health 2015; 18(3): 423–33
31. Peterson B RE: “Ordinal regression models for epidemiologic data”. Am J Epdemiol 1990: 13(4):
745–8
32. Kolotkin RL, Crosby RD. Manual for the Impact of Weight on Quality of Life Measure (IWQOL
and IWQOL-Lite). Durham, NC: Obesity and Quality of Life Consulting; 2008.
33. Sarwer DB, Spitzer JC, Wadden TA, Sexual functioning and sex hormones in persons with extreme
obesity and seeking surgical and nonsurgical weight loss. Surg Obes Relat Dis 2013; 9(6): 997–
100724120985

Author Manuscript
Surg Obes Relat Dis. Author manuscript; available in PMC 2018 July 31.

Steffen et al.

Page 10

Table 1.

Author Manuscript

Demographic and clinical characteristics of adults with severe obesity prior to bariatric surgery, by sex.
Female (N=1751)
n

Characteristic
Age, years, median (25th, 75th percentile)

a

b

%

a
Male (N=474)
n
48.0

b

%

45.0

(36.0, 53.0)

(39.0, 57.0)

<30

158

9.0

28

5.9

30–39

452

25.8

99

20.9

40–49

494

28.2

126

26.6

50–59

474

27.1

133

28.1

≥60

173

9.9

88

18.6

White

1483

85.6

434

92.7

Black

191

11.0

26

5.6

Other

59

3.4

8

1.7

Yes

93

5.3

18

3.8

No

1657

94.7

455

96.2

High school or less

399

22.9

106

22.5

Some college/post high school education

713

40.9

186

39.4

College degree or higher

630

36.2

180

38.1

1081

62.1

338

71.5

332

19.1

62

13.1

43

2.5

3

0.6

285

16.4

70

14.8

Yes

239

13.7

52

11.0

No

1510

86.3

421

89.0

111

6.4

34

7.2

1629

93.6

438

92.8

45.6

(41.6, 50.9)

47.3

(42.6, 53.0)

6.0

(3.0, 11.0)

5.0

(2.0, 10.0)

Age group, years

Race

Author Manuscript

Hispanic/Latino ethnicity

Education

Marital status
Married/living as married

Author Manuscript

Divorced/separated
Widowed
Never married
Current or recent smoker

Alcohol use disorder symptoms
Yes
No
Body mass index,

kg/m2,

median (25th,

75th

percentile)

Beck Depression Inventory Score, median (25th, 75th percentile)
missing

98

29

Author Manuscript

Diabetes
Yes
Without insulin
With insulin
No

527

31.2

216

47.1

336

20.2

109

24.7

163

9.8

90

20.4

1164

68.8

243

52.9
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Female (N=1751)

Author Manuscript

n

Characteristic

a

a
Male (N=474)

b

n

%

b

%

Hypertension
Yes

1120

64.7

378

80.4

No

610

35.3

92

19.6

Yes

975

61.7

355

75.1

No

604

38.3

118

24.9

Yes

821

46.9

355

75.1

No

929

53.1

118

24.9

Yes

91

5.2

86

18.2

No

1653

94.8

387

81.8

Yes

849

48.8

100

21.4

No

891

51.2

368

78.6

NA

NA

NA

NA

Dyslipidemia

Sleep apnea

Cardiovascular disease

Author Manuscript

Urinary Incontinence

Menopausal status
No

934

53.3

Yes

511

29.2

Unknown

306

17.5

Number of prior live or still births

Author Manuscript

0

423

26.5

1

263

16.5

2

496

31.1

3 or more

412

25.8

121

7.0

34

7.4

621

36.3

116

25.3

NA

NA

160

34.9

114

6.6

NA

NA

Medications that may improve sexual function

a

Antidepressant medications that may decrease sexual function

b

Antihypertensive medications that may decrease sexual function

c

d

Other hormonal meds that may affect sexual function
NA= not applicable

Values are expressed as number (%) unless otherwise indicated. The number of participants across categories may not sum to the total number of
participants due to missing data.

a

Phosphodiesterase type 5 inhibitors and bupropion. Among men only, also androgens.

b

Antidepressant medications other than bupropion, trazodone, mirtazapine or nefazodone.

Author Manuscript

c

Beta-adrenergic blockers and diuretics.

d

Estrogens, progestins, and androgens, either alone or in combination.
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Table 2.

Author Manuscript

Sexual function of adults with severe obesity prior to bariatric surgery, by sex
Female (N=1751)a

Male (N=474)a

n

%b

n

%b

Not at all

437

25.6

55

11.7

Once a month

401

23.5

46

9.8

Once a week

346

20.3

86

18.3

A few times a week

402

23.6

170

36.2

At least once a day

118

6.9

113

24.0

Not at all

586

34.2

115

24.5

Once a month

387

22.6

66

14.1

Once a week

399

23.3

111

23.7

A few times a week

293

17.1

138

29.4

At least once a day

47

2.7

39

8.3

Characteristic
Frequency of sexual desire in past month

Frequency of sexual activity in past month

Author Manuscript

Reasons for no sexual activity in past month
Not applicable

1165

359

Too tired/ not interested

310

55.8

38

35.8

Physical problems

123

22.4

56

52.3

No partner or partner not physically present

250

44.9

35

32.7

97

18.0

31

29.5

Not at all

653

39.5

162

35.8

Slightly

368

22.3

94

20.8

Moderately

239

14.5

75

16.6

Quite a bit

205

12.4

65

14.3

Extremely

188

11.4

57

12.6

Partner not interested
Physical health limited sex in past month

Author Manuscript

Ways physical health limited sexual activity
Not applicable

751

183

Fatigue or low energy/not interested

865

88.2

201

71.3

Difficulty becoming aroused/ having orgasm/functional difficulty

611

63.4

198

69.5

Embarrassment/fear of hurting partner

526

54.6

137

49.5

Pain/discomfort/fear of damaging health

333

34.9

67

24.8

Very dissatisfied

470

29.0

167

36.6

Moderately dissatisfied

323

19.9

79

17.3

About equally satisfied and dissatisfied

335

20.7

89

19.5

Moderately satisfied

261

16.1

79

17.3

Very satisfied

232

14.3

42

9.2

50.0

(25.0, 75.0)

Satisfaction with sex life

Author Manuscript

IWQOL-Lite Sexual Score (median, IQR)
missing

88

62.5

(31.3, 87.5 )

10
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Values are expressed at number (%) unless otherwise indicated. The number of participants across categories may not sum to the total number of
participants due to missing data.

Author Manuscript
Author Manuscript
Author Manuscript
Author Manuscript
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Author Manuscript

Author Manuscript

a

Author Manuscript

Surg Obes Relat Dis. Author manuscript; available in PMC 2018 July 31.

c

function

d
a

Hormonal medications with
unknown impact on sexual

sexual function (Ref.=No)

0.87

1.61

1.49

(0.53–1.42)

(1.22–2.12)

(0.96–2.30)

0.57

0.001

0.07

0.005

1.05

1.60

1.69

(0.64–1.73)

(1.21–2.12)

(1.09–2.62)

(1.13–1.39)

(0.97–1.16)

(1.18–3.32)

(1.86–3.23)

(0.64–2.32)

(1.04–2.25)

(1.35–1.90)

(95%CI)

0.85

0.001

0.02

<.0001

0.19

0.01

<.0001

0.55

0.03

<.0001

P

2.02

0.72

1.42

1.02

1.68

1.89

1.14

0.28

1.00

(1.21–3.37)

(0.44–1.19)

(1.07–1.87)

(0.66–1.59)

(1.29–2.19)

(1.70–2.11)

(1.04–1.25)

(0.21–0.37)

(0.53–1.92)

(0.80–1.76)

(0.93–1.33)

1.11
1.19

(95%CI)

OR

0.01

0.20

0.01

0.92

0.0001

<.0001

0.004

<.0001

0.99

0.39

0.23

P

Higher degree physical
health limits sexual activity

1.64

1.30

0.99

1.64

1.84

0.94

1.00

0.79

1.58

1.00

OR

(1.26–2.13)

(0.98–1.72)

(0.64–1.54)

(1.26–2.13)

(1.65–2.05)

(0.86–1.03)

(0.76–1.31)

(0.42–1.50)

(1.07–2.33)

(0.84–1.19)

(95%CI)

0.19

0.07

0.98

0.0002

<.0001

0.19

0.97

0.48

0.02

0.98

P

Lower satisfaction with sex
life

1.31

4.54

−3.68

−4.15

7.90

12.64

9.52

−0.29

0.10

3.90

10.03

1.06

β

(−4.28–6.91)

(1.42–7.66)

(−6.89–−0.48)

(−9.05–0.75)

(4.95–10.84)

(5.83–19.45)

(8.36–10.68)

(−1.29–0.72)

(−2.98–3.19)

(−3.77–11.57)

(5.77–14.30)

(−0.89–3.02)

(95%CI)

0.65

0.004

0.02

0.10

<.0001

0.0003

<.0001

0.58

0.95

0.32

<.0001

0.29

P

Lower IWQOL-Lite sexual life
score

Antidepressant medications other than bupropion, trazodone, mirtazapine or nefazodone.

b

Adjusted odds ratios (OR) from mixed effects ordinal logistic regression models or Beta coefficients from a generalized linear mixed model and 95% CI are reported. OR represent the odds of being in the
next lower category

a

b

Medications that may increase

may decrease sexual function
(Ref.=No)

Antidepressant medications that

Prior live or still birth (Ref=No)

Menopausal (Ref.=No)

(1.30–4.25)

1.25

2.35

Urinary incontinence (Ref.=No)

<.0001

Cardiovascular disease (Ref.=No)

(1.20–1.48)

1.33

0.16

1.06

(0.86–1.03)

2.45

0.94

0.09

Beck Depression Inventory score,
per 5 points

(0.96–1.66)

BMI, per 5 kg/m2

1.26

Not married/living as married
(Ref.=Yes)

(1.36–2.71)

1.22

1.53

1.60

OR

1.98

1.92

High school degree or less

0.001

0.26

0.02

<.0001

P

Lower frequency of sexual
activity

Alcohol use disorder symptoms
(Ref.=Yes)

1.22

Some college

(0.92–1.63)

(0.36–1.32)

0.69

Hispanic ethnicity (Ref.=No)

Education (Ref.= College degree)

(1.09–2.36)

1.61

(1.31–1.86)

1.56

White race (Ref.=black/other
race)

(95%CI)

Age, per 10 year

OR

Lower frequency of sexual
desire

Associations between sociodemographic and clinical characteristics and sexual function among women with severe obesity prior to bariatric surgery.
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Estrogens, progestins, and androgens, either alone or in combination.

d

Phosphodiesterase type 5 inhibitors and bupropion.

Author Manuscript
c
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Author Manuscript

Author Manuscript
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Author Manuscript

Author Manuscript
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0.003

0.96

0.86
1.74

1.25

increase sexual function
(Ref.=No)

Medications that may

Anti-hypertensive
medications that may
decrease sexual function
(Ref.=No)

function (Ref.=No)

b

d

Anti-depressant medications
that may decrease sexual

1.28

0.81

(0.44–3.70)

(0.44–1.48)

0.65

0.49

0.68

0.90

(0.26–1.82)

(0.52–1.54)

0.45

0.69

0.79

1.22

1.74

1.41
(1.34–4.31)

(0.82–1.23)

(0.86–1.20)

0.66

2.98

2.40

1.00

1.02

0.04

1.46

0.80

1.43

OR

With insulin
0.04

0.07

0.37

(1.02–3.41)

0.02

0.97

0.23

<.0001

P

Without insulin

(1.05–3.72)

(0.98–1.52)

(0.91–1.31)

1.87

(1.28–4.79)

(0.96–3.00)

(0.24–3.93)

(0.68–4.98)

(1.62–2.66)

(95%CI)

(0.30–2.08)

(0.70–2.12)

(0.96–3.15)

(0.75–2.64)

(1.48–5.98)

(1.42–2.13)

(1.06–1.47)

(0.36–1.22)

(0.34–6.28)

(0.30–2.16)

(1.10–1.85)

(95%CI)

0.63

0.49

0.07

0.01

<.0001

0.01

0.19

0.61

0.66

0.01

P

Higher degree physical
health limits sexual activity

0.70

1.11

1.11

1.93

1.05

1.93

1.17

0.56

1.85

OR

(0.26–1.93)

(0.65–1.92)

(0.61–2.00)

(1.56–2.40)

(0.89–1.24)

(1.05–3.55)

(0.29–4.74)

(0.21–1.50)

(1.44–2.37)

(95%CI)

0.49

0.70

0.73

<.0001

0.54

0.03

0.82

0.25

<.0001

P

Lower satisfaction with sex
life

0.99

3.11

7.12

7.46

2.19

6.75

−1.94

−0.70

8.32

β

(−9.95–11.92)

(−2.90–9.11)

(0.65–13.59)

(5.27–9.66)

(0.37–4.00)

(0.02–13.48)

(−17.39–13.50)

(−11.53–10.14)

(5.66–10.97)

(95%CI)

0.86

0.31

0.03

<.0001

0.02

0.049

0.80

0.90

<.0001

P

Lower IWQOL-Lite sexual life
score

Beta-adrenergic blockers and diuretics were categorized as antihypertensive medications that may impair sexual function.

c

Antidepressant medications other than bupropion, trazodone, mirtazapine or nefazodone.

b

Adjusted odds ratios (OR)a from mixed effects ordinal logistic regression models or Beta coefficients from a generalized linear mixed model and 95% CI are reported. OR represent the odds of being in the
next lower category

a

1.22

Beck Depression Inventory
score, per 5 points

1.97

1.09

BMI, per 5 kg/m2

Diabetes (Ref.=No diabetes)

1.73

2.48

Not married/living as
married (Ref.=Yes)

1.70

0.98

1.83

2.08

OR

High school degree or less
0.12

0.55

0.91

<.0001

P

Lower frequency of sexual
activity

Some college

(0.87–3.40)

(0.11–3.25)

0.60

Hispanic ethnicity (Ref.=No)

Education (Ref.= College
degree)

(0.30–2.90)

0.94

(1.57–2.75)

2.07

White race (Ref.=black/other
race)

(95%CI)

Age, per 10 year

OR

Lower frequency of sexual
desire

Associations between sociodemographic and clinical characteristics and sexual function among men with severe obesity prior to bariatric surgery.
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Phosphodiesterase type 5 inhibitors, bupropion, and androgens
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