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Abstract

Obesity is a growing epidemic affecting more than one third of the United States’ population. It has detrimental effects
on an individual's health and is associated with myriad negative outcomes including increased mortality. It also poses a
substantial financial burden on the healthcare system. Weight loss surgery is an effective way of treating obesity with
tremendous positive outcomes. Most patients who undergo bariatric surgery lose a significant amount of weight, reverse
most of their comorbidities, and enjoy an improved quality of life. However, fewer than one percent of patients eligible
for bariatric surgery actually undergo treatment. Furthermore, there exists a considerable gender disparity, with women
comprising 80% of those patients who undergo bariatric surgery, despite equal obesity rates across genders. Many
barriers exist between obese patients and weight loss surgery including misconceptions among patients and primary
care providers regarding the perceived risk of surgery. This is in addition to numerous other psychosocial and cultural
factors that may have contributed to and precipitated the existing gender imbalance. This review aims to highlight
barriers to patients undergoing bariatric surgery and examine factors leading to the gender disparity that exists.
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INTRODUCTION

Obesity is a growing epidemic in the United States, affecting over one third of the population[l’zl. Numerous
adverse health outcomes are associated with obesity, including type 2 diabetes, obstructive sleep apnea and
cardiovascular disease, resulting in disability and substantial health care costs™. It is estimated that in 2013
obesity cost the healthcare system $116 billion, of which $69 billion were attributed to severe obesitym. In
addition, obesity has been linked with a shortened life expectancy[sl, with approximately 122,000 deaths in
the U.S. per year associated with obesity'®. Weight loss surgery is often a last resort for patients, but may be
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the only sustainable option for improved health outcomes, resulting in more than 50% loss of excess body
weight at 5 years postoperatively, significant improvements in chronic comorbid conditions, and improved
life expectancy™®”.

Bariatric surgery is among the most common abdominal operation performed in the United States, with
approximately 228,000 cases performed in 2017, Minimally invasive laparoscopic weight loss procedures
now account for over 90% of bariatric surgeries performed, with perioperative mortality rates declining to
less than 0.1% over the past decade™”’. Patients referred for surgical evaluation at a bariatric program are
typically seen by a multidisciplinary care team including a bariatric nurse, internist, psychologist or social
worker, nutritionist, and surgeon to determine eligibility and optimize postoperative outcomes in selected
patients[”].

Despite the tremendous benefits and well-documented safety of bariatric surgery, currently fewer than 1%
of Americans medically eligible for weight loss surgery actually undergo treatment'>""’. Referral patterns by
primary care providers (PCP) seem to the biggest barrier to undergoing bariatric surgery. A recent meta-
analysis suggested that patient and PCP concerns regarding complications and potential death from surgery
were notable barriers to pursuing weight loss surgery[”]. However, providers who were more knowledgeable
about bariatric surgery were more likely to refer their patients for consideration'”. Additionally, Wee et al."*
reported that a recommendation by a PCP increased the likelihood that a patient would consider weight loss
surgery by five times.

While the prevalence of obesity among men and women is similar in the general population, a substantial

gender disparity has persisted over the past decade in bariatric surgery, with women comprising over 80%
. . . [2,15] .. . . .

of patients undergoing weight loss surgery . In addition to socioeconomic factors that influence access to

bariatric surgical care, the complex interplay among gender, psychosocial, and cultural factors may pose an

additional challenge to ensuring that all eligible patients, regardless of gender, are receptive to the option of

weight loss surgery and have realistic expectations of outcomes after treatment.

We evaluated recent studies assessing demographic trends in bariatric surgery, as well as studies examining
utilization and outcomes with a focus on gender disparities. We further evaluated and selected current
literature based on the inclusion of themes relevant to gender-based differences in bariatric surgery care,
including patient and provider perceptions of weight-loss surgery, provider referral patterns, and patient
selection. We then sought to elucidate the sex-based differences in clinical and psychosocial outcomes
after bariatric surgery. Our aim here is to highlight factors associated with the gender imbalance in the
surgical treatment of obesity, review outcomes after surgery, and explore the critical opportunity for further
collaboration between bariatric surgical specialists and PCPs to more effectively address gender-based
disparities in obesity treatment.

BARIATRIC SURGERY ELIGIBILITY AND UTILIZATION

The National Institutes of Health (NIH) obesity management guidelines recommend bariatric weight loss
surgery as a treatment for morbidly obese patients with a BMI > 40 kg/m” or a BMI of 35-40 kg/m” and
obesity-related comorbidities™. Although obesity rates were once higher in female patients compared to
male patients, these differences have gradually disappeared since the early 2000s"”. A review of the 2009-
2010 National Health and Nutrition Examination Survey (NHANES) showed that the prevalence of obesity
was similar among adult male and female patients with a prevalence of 35.5% and 35.8%, respectivelyhs].
This suggests that the obesity rate may be climbing more rapidly in male than in female patients. However,
the utilization of bariatric surgery is outstandingly lower among eligible men than women. In an analysis
of the National Hospital Discharge Survey, which provides data on patients who have undergone bariatric
surgery from 1999 to 2010, Mainous et al."! found that, across racial groups, a significantly higher
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proportion of eligible women received bariatric surgery compared to eligible men. Another review of the
Nationwide Inpatient Sample database from 2002 to 2011 showed similar results. Of the 810,999 patients
who underwent bariatric surgery over that 10-year period, only 19.3% were men'"”. These data imply that
there is a gender-based disparity in the utilization of weight loss surgery among eligible patients.

Several studies demonstrate that a higher proportion of female bariatric surgery patients are younger (less
than 45 years old) compared to their male surgical counterparts’™"*. The increased proportion of younger
women undergoing weight loss surgery may be due to strong cultural and social pressures to seek a thin body
weight ideal resulting in higher patient request and referral for surgical evaluation*'"**”. Indeed, over 70%
of referrals to bariatric surgical programs in the published literature are female and about half of the referrals
are initiated by patients rather than by primary care physicians or other referring doctors™ ™. These patterns
suggest that patient-driven requests for evaluation at the primary care level are relevant to the gender
imbalance seen among patients ultimately selected for surgical treatment. Additionally, bariatric surgery
utilization by young women may reflect fertility issues as a result of obesity, resulting in surgical treatment to

improve chances of a successful pregnancy and to reduce the risks of pregnancy-related complications™**.

In contrast, social, cultural, and reproductive pressures to address weight perhaps provide less of an impetus
for morbidly obese men to pursue surgical treatment earlier. Male patients typically present for surgery at an
older age and with more comorbidities, including more than double the prevalence of coronary artery disease
and history of myocardial infarction compared to morbidly obese women™"". This delayed presentation for
surgical treatment among men increases their risk of morbidity, disability, and mortality. In addition, among
patients who initially attend a bariatric program for consideration of surgery, men are significantly more
likely than women to drop out of the process without undergoing surgery (OR = 0.527, P < 0.001)™.

Although obesity rates are equal among genders, men are significantly less likely to be referred or undergo
bariatric surgery. Understanding the gender-based differences in referral, program attrition, and utilization
of bariatric surgical treatment are relevant to ensuring that high risk patients are adequately identified
before potentially disabling and life-threatening comorbidities develop.

GENDER-SPECIFIC WEIGHT PERCEPTIONS AND QUALITY OF LIFE

The gender disparity among bariatric surgical patients may in part be explained by gender-based differences
in perceptions of body weight and obesity-related quality of life, which may have an impact on the motivation
to request evaluation for surgery, as well as follow through with treatment. In a study by Tsai et al.”™, data
from NHANES were used to evaluate gender-specific weight perception across increasing BMI. Compared
with their female counterparts, overweight and obese men were less likely to have an accurate weight
perception, weight dissatisfaction, and attempted weight loss. Some studies have found more pronounced
gender-based difference among obese blacks compared to whites, suggesting that ethnicity and culture

influence perceptions of ideal body weight['].

In a study of over 330 patients with a BMI of 35 kg/m” or higher recruited from primary care practices,
Wee et al." assessed the relationship among obesity, perception of body weight, and patient quality of life
via the Impact of Weight on Quality of Life-lite (IWQOL-lite) survey, which was specifically designed for
use with obese individuals. IWQOL-lite examines domains including physical function, public distress,
self-esteem, sexual life, and work. In this patient sample, women were disproportionately negatively affected
by their weight compared to men, with statistically significantly lower Quality of Life (QOL) overall scores,
as well as in the specific domains of weight-related social stigma, self-esteem, public distress, and physical
functioning.

White et al.” identified similar gendered patterns in obesity-related QOL using IWQOL-lite in a study
of 512 individuals actively undergoing evaluation for bariatric surgery. Despite having the lowest overall
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BMI levels within the sample, white women had the most impaired QOL, and African American men had
the least impairment. Within specific domains, black men (67%) and white men (63%) were more likely
to report physical functioning deficits, compared to black women (51%) and white women (46%). Obesity
related sexual limitations were identified as the most commonly reported impairment among both black
women (35%) and white women (24%) compared to only 11% of white men and no black men.

These studies suggest that psychosocial distress associated with obesity is more strongly experienced
by women and perhaps may explain part of the trend to presentation at a younger age, when social and
cultural pressures are strongest. As Tsai et al ! suggested, culturally accepted ideal male body types may
permit a heavier weight without social detriment or decreased sense of self-esteem. However, it appears that
detriments to physical agency brought on by morbid obesity and its comorbidities do have an impact on
QOL for men and may be an important motivation for seeking treatment. Thus, a vital step in counseling
patients for weight loss and consideration of bariatric surgery may involve helping patients identify morbid
obesity as a serious health problem through its impact on aspects of day-to-day life that matter most to
the individual, with sensitivity to gendered patterns of self-perception and coping with obesity-related
impairments.

GENDER-SPECIFIC PERCEPTIONS OF WEIGHT LOSS SURGERY

In addition to gender-based differences in coping with morbid obesity and quality of life concerns,
perceptions of bariatric surgery itself and motivations to pursue surgery may differ between men and
women. Among 325 primary care patients with a BMI of 35 kg/m” or higher, Wee et al. > explored
demographic and quality of life factors affecting patient consideration of bariatric surgery and found that
the majority of patients were aware of weight loss surgery, and overall 37% had ever seriously considered
undergoing surgical treatment. Broken down by gender, 40% of women had ever considered surgery
compared to 22% of men (P < 0.05). Only 35% of this patient cohort reported ever having received
information about surgical weight loss options from a provider, with no gender differences. However,
women were more likely to have received a physician recommendation for surgery compared to men
(22% vs. 14%, P < 0.05). This is interesting given that nearly half of patients responded that they would
seriously consider weight loss surgery if recommended by their provider, and this held true for both men
and women. With regards to the other half, the perception of weight loss surgery as “too risky” was the
most commonly reported deterrent to considering bariatric surgery across gender and ethnicity groups"”.
Both patient perceptions of risk associated with weight loss surgery as well as physician behaviors related to
patient education and treatment recommendations influence individual and gender-specific consideration
of surgical treatment options.

Patient motivations for pursuing weight loss surgery have been shown to differ by gender, echoing
differences observed regarding self-perception of body weight and associated impairments in quality of
life. In an Australian study of 208 participants approximately one year postoperatively after laparoscopic
adjustable band placement, patients who reported distress related to appearance as a primary motivation to
pursue weight loss surgery were more likely to have a lower presenting BMI and to be female (P = 0.03 and
P <o0.001, respectively)[zs]. Additionally, patients who were motivated primarily by medical conditions were
more likely to be men (P = 0.007), to be older, and to have hypertension or diabetes. Similarly, in a majority
women (95%) United States survey study of 44 patients evaluated for bariatric surgery, 84% of participants
noted psychosocial concerns as an extremely important motivating factor for surgery, although health-
related reasons were also ranked by most as equally critical ™. Patients expressed high expectations for
sustained weight improvement on the order of about 80% of excess weight loss with surgical intervention.
The authors noted that this degree of weight loss cannot always be achieved postoperatively and suggested
that it is critical for patients to have more accurate weight loss expectations in order to achieve sustained
satisfaction and improved outcomes after surgery.
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As men are underrepresented in the majority of bariatric surgical studies, Natvik et al.® conducted a
qualitative focus group study including 13 men who had previously undergone bariatric surgery to better
understand their experience with surgical treatment. The men being interviewed reported that their initial
misconceptions regarding weight loss surgery involved associating the treatment with “vanity, which they
regard as valueless and shallow and did not relate to”"!. Prior to surgery, many men in the group had
tried other weight loss options on their own, expressing that autonomy and independence were critical to
addressing weight problems. The majority of men reported having suffered an acute illness such as stroke
or heart attack, which brought up themes of powerlessness and an emerging realization of needing help
for obesity, which they began to understand as a serious illness only after experiencing weight-related
complications.

In this small cohort, evaluation for surgical weight loss treatment was frequently initiated by a healthcare
professional or family member rather than by the men themselves. However, some men reported that the
pursuit of weight loss surgery revived a sense of self-efficacy, which facilitated a commitment to treatment.
While clearly a small study with limited generalizability and potential recall bias, this qualitative exploration
of men’s perceptions of bariatric surgery demonstrated that misconceptions of the purpose of bariatric
surgery, that it is for body image rather than health, may be a significant barrier to appropriate treatment for
men. The findings suggest that effective counseling of obese patients requires a gendered understanding of
how patients individually relate their bodies and how that relationship is connected to what individuals value
most in terms of physical and psychological health, as well as with respect to autonomy and personal agency.

KNOWLEDGE GAP, PROVIDER REFERRAL, AND PATIENT SELECTION PATTERNS

Although patients’ perception and motivation to pursue weight loss surgery play a major role in access to
bariatric surgery, the knowledge gap and increased perceived risk on behalf of providers and patients pose
significant barriers between morbidly obese patients and surgical treatments. In a survey study of over
470 physicians, Avidor et al. . reported that, among primary care physicians as well as other specialists in
obstetrics and gynecology, cardiology, and endocrinology, most physicians had only moderate familiarity
with the NIH morbid obesity management guidelines, safety of surgical options, and the long-term impact
of surgery on weight and comorbidities. Additionally, the dominant reason for physician non-referral was
provider lack of knowledge of a local bariatric surgeon, suggesting that surgical specialists need to improve
outreach efforts and to expand surgical resources to underrepresented regions. Additionally, nearly half
of gynecologists were unaware of published studies on the effects of bariatric surgery on restoring fertility
in morbidly obese females. Furthermore, up to 35% of primary care practitioners surveyed have reported
feeling unprepared to provide long-term medical care for post-surgical patients and less than half felt
competent to manage medical complications of bariatric surgery™”,

Additionally, perceptions of weight loss surgery as carrying increased risk further hinder access across
genders. Funk et al.® conducted focus groups with 16 PCPs in Wisconsin to better elucidate their
perception of obesity and weight loss surgery. Interestingly, providers were primarily focused on obesity
being a risk factor for disease instead of considering it a disease in and of itself. This is despite the
American Medical Association resolution in 2013 characterizing obesity as a disease. Additionally, decision
making by PCPs often under-prioritized treatment for obesity and over-emphasized risk of surgery. This
study outlined several factors including PCPs wanting to “do no harm’, and questioning the effectiveness
of weight loss surgery as reasons for not referring patients””. However, the data argue against this, and
repeatedly bariatric surgery has been shown to be equally safe as, and in some cases more safe than, other
well accepted surgical procedures. Aminian et al. s compared the safety of the laparoscopic Roux-en-Y
gastric bypass (LRYGB) to seven other procedures in diabetic patients using NSQIP data between 2007
and 2012. The complication rate of LRYGB (3.4%) was comparable to that of laparoscopic cholecystectomy
(3.7%) and laparoscopic hysterectomy (3.5%), and significantly lower than that of total knee arthroplasty
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(16.7%). This is interesting since obesity is a major risk factor for osteoarthritis, which in turn is the most
common indication for a knee replacement. Similarly, LRYGB had a lower mortality rate than laparoscopic
cholecystectomy and appendectomy (0.3% vs. 0.7% and 0.5%, respectively). Future partnerships between
bariatric surgeons and PCPs are crucial to increase knowledge about the safety of weight loss surgery.

Although referral patterns seem to be a larger barrier for access to weight loss surgery, patient selection by
bariatric surgeons may also be implicated in the gender disparity. In a national survey study by Santry et al. e,
patterns of patient selection among 820 U.S. bariatric surgical specialists was examined using clinical patient
vignettes. In all BMI and comorbidity subgroups that met current NIH clinical guidelines for surgery, patient
gender did not influence patient selection. This insinuates that the overrepresentation of women undergoing
bariatric surgery likely occurs prior to evaluation by a bariatric surgeon and is either related to referral
patterns or patient preference. However, the study did find that gender had an impact on patient selection
only for the subset of patients who did not meet NIH BMI and comorbidity criteria. In this subset, men
had a 67% decreased odds of selection for surgery. While the majority of patients who do not meet NIH
criteria are often self-referred and appropriately excluded from surgical evaluation", the findings from
the Santry et al® study suggest that some surgeons may be influenced by social and cultural pressures on
women to achieve body image ideals. Bariatric surgery for this subset of patients, however, likely does not
completely account for the gender disparity across all bariatric surgical patients, the majority of which meet
NIH criteria.

SEX-BASED OUTCOMES AFTER BARIATRIC SURGERY

Similar to the knowledge gap about the safety of weight loss surgery, differential referral for and utilization
of bariatric surgery by men and women may also be founded in a lack of knowledge, on the part of both
providers and patients, surrounding the effectiveness of weight loss and health risk reduction with surgery.
Kennedy-Dalby et al. el sought to compare sex-based outcomes in an observational cohort analysis of 79 men
matched to 79 women for age, BMI, bariatric procedure, and comorbidities including type 2 diabetes and
obstructive sleep apnea. At 24 months postoperatively, significant reductions in excess BMI loss were identified
for both women and men (72.9% and 65.8%, respectively). Both groups demonstrated significant reductions
in hypertension, glycosylated hemoglobin, and cholesterol without significant differences by gender.
Additionally, 77.5% of men and 90.0% of women with obstructive sleep apnea discontinued continuous
positive airway pressure use. These findings support bariatric surgery as an effective weight loss intervention
with significant improvement in metabolic and functional outcomes for both men and women.

Weight loss surgery has also been shown to have positive effects on sexual functioning, fertility, and
pregnancy outcomes in women. In a prospective cohort study of 106 women who underwent bariatric
surgery, Sarwer et al. el reported that, within the first two postoperative years, women report significant
improvements in overall sexual functioning as well as in specific domains related to arousal, lubrication,
desire, and satisfaction. These observations correlated with significant improvements in levels of sex
hormones as well as in important shifts across quality of life measures, including improvement in depressive
symptoms, self-esteem, and overall emotional and physical functioning. Weight loss after bariatric surgery
is associated with improvement in conditions such as polycystic ovarian syndrome, anovulation, and
irregular menses, leading to improvement in fertility rates as well as reductions in pregnancy loss and

maternal pregnancy complications such as gestational diabetes and preeclampsia*.

Among men pursing bariatric surgery, 36% report sexual dissatisfaction associated with erectile
dysfunction[”]. Additionally, elevated BMI has been associated with impairments in semen characteristics
and reduced levels of reproductive hormones potentially affecting male fertility"”. In a study of 97 men
undergoing gastric bypass, participants reported significant improvement in sexual function based on
the Brief Male Sexual Function Inventory score before and after surgery. There was improvement in all
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categories, including sexual drive (3.9 + 0.3 to 5.3 + 0.3), erectile function (6.4 + 0.5 to 8.9 + 0.5), ejaculatory
function (4.9 + 0.4 to 6.3 + 0.4), problem assessment (7.4 + 0.5 to 9.6 + 0.5), and sexual satisfaction (1.6 +
0.2 t0 2.3 + 0.2; all P < 0.01)®. Other studies have also demonstrated improvements in sexual quality of
life after bariatric surgery, as well as favorable reproductive hormonal alterations in men"*"’. The biologic
(improvement in sex hormone levels) and gender-related aspects of weight loss (in part body image-related)
likely work in symbiosis to create renewed vitality and a positive sense of identity for both men and women.

Vegel et al. “J further examined QOL outcomes after bariatric surgery at a single institution using the
Moorehead-Ardelt Quality of Life Questionnaire IT (MAQoLII). In total, 209 patients underwent bariatric
surgery from 2010 to 2012, with 79% being women. There was a significant improvement in scores both
overall and across each category of QOL measures at one-year postoperatively compared to preoperatively,
including in physical functioning, self-esteem, and sexual function. Gender was not associated with a
change in outcome. In a prospective study of 32 men who underwent bariatric surgery conducted by
Sarwer et al."”, participants reported significant improvements in physical quality of life measures, weight-
related quality of life, and body image. All this proposes that, although men may not initially view the
downsides of obesity on their health and functional capacity, bariatric surgery seems to significantly
improve quality of life measures in both genders equally.

CONCLUSION

Bariatric surgery has evolved to become a safe and effective treatment for morbid obesity with favorable
outcomes for both women and men. However, significant barriers exist between morbidly obese patients
and bariatric surgical treatment, and, although these barriers exist for both men and women, there is
clearly a gender disparity with far fewer eligible men receiving appropriate treatment. Thus, greater
efforts are needed to improve overall access to surgical care and narrow the gender gap. This can only be
accomplished through collaborations between bariatric surgical specialists and primary care providers
to ensure that eligible patients receive meaningful education about the risks and benefits of surgery with
attention to gendered concerns and expectations. Primary care providers, who continue to be the most
important source of patient referral”, are in a frontline position to identify patients who may benefit
from surgery and to understand patients’ health-related and social values, working closely with those who
may be reticent to consider bariatric surgery and less likely to independently express interest in a surgical
evaluation when appropriate. Individualized multidisciplinary support remains vital throughout both the
evaluation and treatment process to ensure commitment to surgery and long-term success, as surgical
weight loss can truly result in profound positive changes across all aspects of life.
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