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A B S T R A C T

Obesity is the greatest risk factor for endometrial cancer. There is often a lack of recognition amongst patients
about this risk. Evidence for weight-loss in the management of endometrial cancer is emerging. This was
questionnaire-based study, that examined opinions and attitudes of patients with endometrial cancer and obesity
towards obesity as a risk factor for cancer as well as examining their willingness to engage in weight loss
interventions as an alternative treatment to endometrial cancer. This survey was conducted in a gynaeoncology
out-patient department in Ireland. A total of 45/50 (90%) of questionnaires were completed. The majority of the
patients questioned (86.7%; 39/45) agreed that obesity is a disease. Just over half of the cohort (53.3%; 24/45)
believed that obesity can cause cancer. Over one-third, 39.9% (18/45) either disagreed or strongly disagreed
that obesity is a risk factor for endometrial cancer while 35.5% (16/45) agreed or strongly agreed. Two-thirds
(66.6%; 30/45) knew that the greatest amount of weight could be lost through metabolic surgery. Over three-
quarters (82.1%; 37/45) of patients surveyed would be willing to engage in a combination of treatments in order
to achieve weight-loss should it be proven to have a role in the management of endometrial cancer. This study
demonstrates a need for patient education regarding the strong relationship between obesity and endometrial
cancer risk. Patients are willing to consider weight loss interventions if they were proven to be as safe and
effective as pelvic surgery in the management of endometrial cancer.

1. Introduction

Endometrial cancer is the most common cancer of the female genital
tract and the fourth commonest cancer in women overall in the de-
veloped world (Torre et al., 2015). Obesity (BMI > 30 kg/m2) is the
greatest risk factor for endometrial cancer and as a disease is reaching
epidemic proportions (Mechanick et al., 2012). There are three main
challenges that hinder the ability to treat obesity induced endometrial
cancer, which include the lack of recognition by patients that obesity is
a disease, lack of realisation that obesity contributes to cancer risk and
the knowledge gap that exists amongst patients regarding the potential
adjunctive treatments available (Mawardi et al., 2019). Thus, the
question arises as to whether obesity is really perceived by patients as a
risk factor for cancer?

Patient ‘perception’ is a significant determinant in how a population
behaves and responds to health promotion (Visscher et al., 2005).
Obese patients who seek out treatment for their disease are more likely

to understand the impact of obesity on their health and are more likely
to realise the social burden that obesity poses (Derksen et al., 2012).

Up to 90% of patients with endometrial cancer are overweight (BMI
25–30 kg/m2) or obese (Crosbie et al., 2012). How many of these pa-
tients consider their weight as a cause or underlying risk for their dis-
ease? Furthermore, recent evidence suggests that many healthcare
professionals do not recognise obesity as a disease (Derksen et al.,
2012) and find it difficult to initiate conversations with patients re-
garding their obesity and its management. Some healthcare profes-
sionals feel that obesity is an uncomfortable topic to raise with their
patients, whilst others cite time constraints as the reason not to broach
the subject (Blackburn et al., 2015).

With a growing body of experimental and clinical evidence sug-
gesting that weight loss has the ability to greatly reduce risk and reverse
pathology in obesity-related endometrial cancer, it is imperative that
clinicians and patients alike increase their understanding of the various
treatment options at their disposal (MacKintosh et al., 2019). Lifestyle
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modifications including exercise programs and supervised weight loss
programs can achieve 4–6% loss of total body weight over 2–4 years,
while a more impressive total body weight loss of 7–10% is achievable
with the use of weight loss medications (Ryan et al., 2010). Metabolic
surgery produces the most significant and sustainable results, with a
25–35% total body weight loss achievable over decades with both la-
paroscopic vertical sleeve gastrectomy and gastric bypass surgery
(MacKintosh et al., 2019).

In this study, we sought to determine the opinions and attitudes of
patients towards obesity as a disease and a risk factor for cancer in a
population with obesity and endometrial cancer. We also sought to
determine their knowledge base regarding various weight loss treat-
ments and their willingness to engage in these treatments rather than
the conventional treatment for endometrial cancer.

2. Methods

This questionnaire-based study examined opinions and attitudes of
patients with endometrial cancer and obesity towards obesity as a

disease and a risk factor for cancer. We also examined their knowledge
of the efficacy of various weight loss treatments and their willingness to
engage in these treatments in order to potentially treat endometrial
cancer.

2.1. Study setting

This study was conducted in the Gynaecological Oncology out-
patient department of the Mater Misericordiae University Hospital,
Dublin, Ireland. This study was granted full ethical approval by the
Medical Research and Ethics Committee at the Mater Misericordiae
Hospital, Dublin, Ireland: protocol 1, December 2017 - Institutional
Review Board Reference: 1/378/1978. Patients provided written in-
formed consent before completing the questionnaire.

Inclusion Criteria

• Current or previous history of endometrial cancer (within the last
five years)
• BMI > 30 kg/m2

Fig. 1. Patient understanding of Obesity as a disease and risk factor. (A) The vast majority of patients questioned (86.7%) agreed that obesity is considered to be a disease.
(B) However just over half of the patients (53.3%) felt that obesity had the ability to increase cancer risk. (C) When asked about how they felt about increased weight being a
risk factor for developing endometrial cancer 40% (18/45) either disagreed or strongly disagreed that being overweight was a risk factor for obesity while 35.5% (16/45)
agreed or strongly agreed that being overweight could lead to an increased risk of endometrial cancer. Weight converter: One stone = 14 lb or 6.3 kg.
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• Over 18 years of age
• Patient must be capable to give consent and not require the use of an
interpreter

Exclusion Criteria

• BMI < 30 kg/m2

• Unable to provide informed consent or complete questionnaires
• No history/diagnosis of endometrial cancer

2.2. Questionnaire

As no validated questionnaires existed on this topic, a novel, 8 item
questionnaire was developed to explore patient understanding about
the relationship between obesity and endometrial cancer and their
willingness to engage in weight loss treatments as part of the man-
agement for endometrial cancer if these treatments were proven to be
safe and effective(Appendix A). This consisted of free-text, binomial,
multi-choice and 5-point Likert scale responses. The first three ques-
tions were designed to ascertain the patient’s understanding of obesity

as a disease and determine whether patients felt obesity was a risk
factor for endometrial cancer. Questions 4–6 assessed the patients un-
derstanding of the efficacy of different weight loss interventions.
Questions 7 and 8 assessed the patients’ willingness to consider diet,
medication and metabolic surgery as an alternative to hysterectomy in
the treatment of endometrial cancer.

Patients who met the inclusion criteria were approached con-
secutively in the gynaeoncology outpatient clinic and the study was
conducted over a three month period.

3. Results

A total of 50 questionnaires were distributed with 45 complete
questionnaires returned for analysis (45/50; 90%). The questionnaire
started by determining whether patients considered obesity to be a
disease or not. The vast majority of the patients questioned (86.7%; 39/
45) agreed that obesity is a disease (Fig. 1A). However, just over half of
the cohort (53.3%; 24/45) believed that obesity can cause cancer
(Fig. 1B). This opinion was divided further when patients were asked
about their view of obesity as a risk factor for endometrial cancer

Fig. 2. Patient knowledge of efficacy of weight loss interventions. (A) Almost half of the patients questioned (44.4%; 20/45) felt that 15% body weight could be lost with
the use of weight-loss medication with one-fifth (20%; 9/45) believing 25% body weight could be shed with a medical approach. (B) Just under half (48.8%; 22/45) believed
that 7% body weight could be lost with the use of diet alone with over one-third (35.5%; 16/45) feeling 15% weight loss was achievable with diet alone. (C) Two-thirds patients
(66.6%; 30/45) and believed that at least 25% body weight could be lost with bariatric. Weight converter: One stone = 14 lb or 6.3 kg.
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specifically, with 39.9% (18/45) either disagreeing or strongly dis-
agreeing with the statement while 35.5% (16/45) agreed or strongly
agreed. Twenty-four percent (11/45) were neutral with regards to this
question (Fig. 1C).

Knowledge of the extent of weight loss possible with each approach
was assessed within our cohort (Fig. 2). When asked what the expected
weight loss could be expected from engaging in a diet, 48.8% (22/45)
of respondents believed that one-stone (6.3 kg) weight-loss could be
possible with a further 35.5%(16/45) believing two stone (12.7 kg)
weight loss to be possible with the use of a dietary approach (Fig. 2A).
When the same question was asked with respect to medical weight loss
interventions, there was a belief that a greater amount of weight loss
could be achieved with this approach, as 64.4% (29/45) of patients felt
the expected weight loss would be ≥2 stone (12.7 kg) with medication
(Fig. 2B). Similarly when asked about the potential weight-loss attain-
able by metabolic surgery, there was a belief that this was the means by
which the greatest weight loss could be achieved, as 66.6% (30/45) felt
the expected weight loss would be ≥4 stone (25.4 kg), however 31.1%
(14/45) were unsure about the percentage weight loss achievable from
metabolic surgery (Fig. 2C).

Weight loss has the potential to reverse endometrial pathology in
certain patients (MacKintosh et al., 2019). However, would there be a
willingness amongst patients to engage in medical or surgical weight-
loss treatments as an alternative to the conventional hysterectomy
should they be found to be safe and effective? The final part of this
study aimed to assess whether patients with endometrial cancer and
obesity would consider ‘if diet, medication and weight loss surgery
were proven to be just as effective and as safe as a hysterectomy for the
treatment of their endometrial cancer’ which option they would prefer?
The majority 84.4% (38/45) of patients preferred a multimodal weight
loss intervention compared to conventional surgical treatment
(Fig. 3A). We also asked ‘if 25% weight-loss is proven as a treatment for
endometrial cancer, what weight loss treatments would you be willing
to engage with, in order to treat your cancer?’ Over three-quarters
(82.1%; 37/45) of patients surveyed would be willing to engage in a

treatment combination in order to achieve this weight-loss; with the
majority choosing diet and medication (46.6%) while 35.5% would
consider metabolic surgery (Fig. 3B).

4. Discussion

It is predicted that the incidence of endometrial cancer is likely to
increase by 55% in the United States by 2030, owing in large part, to
the exponential increase in the incidence of obesity (Sheikh et al.,
2014). The understanding and perception amongst patients sur-
rounding obesity as a disease and as a potential risk factor for cancer is
variable (Crosbie et al., 2012; Fader et al., 2009) and is poorly docu-
mented in women with endometrial cancer.

We found that the vast majority (86.7%; 39/45) of obese women
with endometrial cancer classified obesity as a disease, however this did
not translate into understanding obesity as a cancer risk factor with
only 53.3% (24/45) recognising the link between obesity and carci-
nogenesis(Fig. 1). Patient’s perception is incredibly important when it
comes to treatment of disease and health promotion irrespective of the
medical condition involved (Visscher et al., 2005). Patients who per-
ceive a disease as severe enough to cause cancer are more willing to
engage in lifestyle modifications than patients who aren’t aware of the
link (Visscher et al., 2005; Rosenstock, 1966). Over one-third
(39.9%:18/45) of patients questioned disagreed with the idea that
being overweight could be a risk factor for the cancer they had devel-
oped. This finding is concordant with recent findings in a study by
Sekhon et al. where only 39% (19/45) of endometrial cancer patients
linked obesity to endometrial cancer risk and concluded that there was
a general lack of understanding amongst endometrial cancer patients
about risk factors for their cancer (Sekhon et al., 2019).

Patients with obesity and endometrial cancer experience increased
surgical morbidity and are more likely to die from a non-cancer related
illness, such as cardiovascular disease, than their non-obese counter-
parts (Orekoya et al., 2016). Furthermore, the incidence of endometrial
cancer in premenopausal women is also increasing due to the rising

Fig. 3. Patient willingness for alternatives to pelvic
surgery in the management of endometrial cancer.
(A) The majority of patients questioned (84%; 38/45)
would have a preference for weight-loss treatment over
hysterectomy if proven to be equally as effective in the
treatment of endometrial cancer. (B) Over one-third
(35.5%; 16/45) of patients would be willing to engage
in a combination of diet, medication and weight-loss
surgery in order to lose the weight required to treat
endometrial cancer. Weight converter: One
stone = 14 lb or 6.3 kg.
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obesity rates amongst this population. There is a growing need for an
alternative approach to the management of endometrial cancer in order
to avoid the increased morbidity associated with hysterectomy in obese
patients but also to provide fertility sparing options where they’re de-
sired.

The evidence supporting weight-loss as a potential treatment for
endometrial cancer remains sparse. A recent Cochrane review con-
cluded that there was currently insufficient evidence to suggest that
lifestyle and dietary intervention has any impact on the survival or
quality of life in patients with endometrial cancer (Kitson et al., 2018).
This was however, based on low-quality evidence and they concluded
that adequately powered RCTs to evaluate medical and surgical inter-
ventions for weight loss in the context of endometrial cancer are greatly
needed. This study needs to be expanded to include metabolic surgery
and repeated in larger cohorts on an international setting.

The patients we questioned recognised that only moderate weight
loss results can be achieved by diet alone and that more substantial
results can be achieved with medical or surgical intervention (Fig. 2),
with metabolic surgery producing the most significant weight loss re-
sults. A combination of all three weight-loss approaches could play a
role, should weight-loss management become an alternative or adjunct
to the management of endometrial cancer. From our study we noted
patients generally overestimated the weight loss from these manage-
ment strategies, but correctly identified that surgery would produce the
greatest weight loss, followed by medication and diet.

Perhaps the most important finding from this questionnaire was that
84.5% (38/45) of patients questioned would prefer a combined weight
loss approach over conventional hysterectomy if weight loss was
proven to be equally efficacious in the treatment of endometrial cancer.
This is a critical finding, demonstrating that weight loss treatments are
considered an acceptable option to patients. Equally important was the
finding that 82.1% (37/45) of patients would be willing to use medical
or surgical approaches, not just conservative approaches, in order to
achieve the necessary weight loss to treat their endometrial cancer.
These findings are encouraging and suggest a willingness from this
patient population to engage in weight-loss treatments as part of
treatment programmes for endometrial cancer. They need to be taken
into account as we design future clinical trials in this area.

This questionnaire is the first of its kind and served to act as a
scoping study to determine our patient population’s perceptions of

obesity and endometrial cancer. While the small number of participants
and single site distribution of the questionnaire are undoubtedly
weaknesses, it has offered a useful insight into patient opinion and at-
titudes toward the role of weight loss in cancer treatment and will act as
a springboard for further research work. Social and cultural attitudes to
weight loss interventions may differ across different populations and
this type of study needs to be expanded and repeated in larger cohorts
and on an international setting. It would be beneficial to see how pa-
tient perception of cancer as a risk factor changes over time and whe-
ther the diagnosis of cancer would serve as a ‘wake-up call’ and lead to
an improved understanding. Further research in this area looking at the
difference in perception, if any, that may exist between younger pa-
tients with obesity and endometrial cancer is warranted as is a com-
parison to patients with obesity without a diagnosis of cancer.

In conclusion, this study demonstrates a need for patient education
regarding the strong relationship between obesity and endometrial
cancer risk. Patients with endometrial cancer are willing to consider
weight loss interventions, including metabolic surgery as an alternative
to standard surgical treatment, if it was proven to be as safe and ef-
fective as pelvic surgery. It is therefore incumbent on the gynaecolo-
gical oncology community to conduct randomised studies in this area as
our data suggests that recruiting patients to these studies may not be as
difficult as previously considered.
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