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Abstract

Background: Endometrial cancer, previously referred to as carcinoma of the uterus. The incidence of
endometrial cancer is raising, due to improved screening causing fewer hysterectomies in ageing
population. Several studies are going on to find out the association and effects between DM and DM-
related diseases, especially the cancer. Obesity and physical inactivity plays important role as modifiable
determinants of insulin resistance, hyperinsulinaemia and diabetes. All these factors are also responsible
for endometrial cancer.

Objectives: To find out the association between endometrial carcinoma with obesity and diabetes
mellitus

Methods: This was a cross sectional and observational study, conducted among. 50 consecutive patients
admitted as known case of endometrial carcinoma diagnosed by fractional curettage and endometrial
biopsy and 50 consecutive patients having other common gynaecological problems in Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka from January 2015 to December 2017.

Results: Out of 50 women having endometrial carcinoma, only 4% (n=2) having healthy BMI, 36%
(n=18) were overweight, 60% (n=30) were obese. Among 50 healthy women without endometrial
carcinoma showed that 4% (n=2) having underweight, 70% (n=35) having healthy BMI, 14% (n=7)
having overweight and only 12% (n=6) were obese. Regarding distribution of diabetes mellitus among
study population, 50 women having endometrial carcinoma 26 % (n=13) were diabetic and 74% (n=37)
were non diabetic.50 healthy women without endometrial carcinoma showed that 8% (n=4) diabetic and
92% (n=46) were non diabetic. Among total 17% (n=17) diabetic patients, 76.5% (n-13) having
endometrial carcinoma and 23.5% (n=4) were healthy having no endometrial carcinoma. Among 83%
(n=83) women having no diabetes 55.4% (n=46) were healthy having no endometrial carcinoma and
44.6% (n=37) having endometrial carcinoma. Association between Diabetes mellitus and endometrial
carcinoma was statistically significant (p=0.017). Having high BMI (overweight, obese) and diabetics
had significant elevated risks of endometrial cancer, compared with non-overweight non-diabetic
subjects.

Conclusion: Obesity, history of PCOS, physical inactivity and diabetes are the risk factors of
endometrial carcinoma. So, it should be treated promptly these diseases to reduce risk factors. Moreover,
strengthen public awareness to address these risk factors at earlier to reduce the cancer burden is
recommended.

Keywords: Endometrial carcinoma, obesity, Diabetes, Physical inactivity.

DOI: https://doi.org/10.3329/bmrcb.v46i2.49022

Introduction

There were an estimated 18 million cancer cases
around the world in 2018, of these 8.5 million
cases were women according to data shown by
World cancer research fund, American institute for
cancer research. Bangladesh is a developing
country that is facing many challenges, especially
in the health sector. The sustainable Development
Goals, set by the United Nations in 2015,
identifying  prevention and  control  of
noncommunicable diseases as core priorities.'

*Correspondence: Dr. Shirin Akter Begum, Department of Gynecological
Oncology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh;
e-mail: shirin.bsmmu@gmail.com; ORCID: 0000-0001-5621-1390

Cancer management is a priority due to the current
trend of increased incidence in this region.
Bangladesh is the 9th most populous country in the
world having 142 million people. Presently there
are 1.3 to 1.5 million cancer patients in
Bangladesh. Each year the number of newly
diagnosed cancer patients are about 0.2 million.?
According to GLOBOCAN 2008, the 5-year
cancer survival prevalence is 291.2 thousand.*
According to the data of National cancer
registration and analysis service of United
Kingdom, showed that between 2007 and 2009
there were an average of 7,800 endometrial cancer
cases diagnosed annually in the UK, making this
the fourth most common cancer in women and the
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most common gynaecological cancer. The
incidence of endometrial cancer is raising, due to
improved screening causing fewer hysterectomies
in ageing population. But there is no such data
regarding incidence of endometrial cancer
registered in Bangladesh.

Diabetes mellitus (DM) is a common chronic
diseases characterized by high blood sugar level.
According to World Health Organization (WHO)
prevalence of DM in 2000 was 171 million and
would reach approximately 366 million by 2030.3
However, prevalence of DM is increasing day by
day and has already reached 346 million as of
2010.* Worldwide high prevalence of DM are
mostly related to most of the mortality and
morbidity.® Therefore, several studies are going on
to find out the association and effects between DM
and DM-related diseases, specially DM and
cancer.” The American Association of Clinical
Endocrinologists and the American College of
Endocrinology (AACE/ACE Consensus
Statement) emphasized that large and systemic
studies should be done to find out the relationship
between DM and cancer.®

Obesity is a recognized disease in its own right and
consequently causing a number of chronic, non-
communicable and life threatening disease including
non-insulin dependent diabetes mellitus.!

Several studies showed that hyperinsulinemia and
insulin resistance, is associated with carcinogenesis
and aggressive type of endometrial cancer.’
Epidemiologic studies have observed that low
adiponectin concentrations a novel endogenous
insulin sensitizer, high pre-diagnostic C-peptide
concentrations and hyperinsulinemia is associated
with increased risk of endometrial cancer.

In humans, adiponectin levels are inversely related
to the degree of adiposity and positively associated
with insulin sensitivity both in healthy subjects and
in diabetic patients.!°

Plasma adiponectin levels have been reported to be
decreased in some insulin-resistant states, such as
obesity and type 2 diabetes mellitus.!! Moreover,
long-term insulin therapy in type 1 diabetic
patients may be responsible for increased risk of
endometrial cancer.'> Obesity and physical
inactivity plays important role as modifiable
determinants of insulin resistance,
hyperinsulinemia, and diabetes.
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Figure 1: Relationship between diabetes mellitus and
endometrial carcinoma

All these factors are also responsible for endometrial
cancer.”> Several studies have shown positive
association between diabetes and endometrial cancer.
Very little study available to show association
between physical inactivity and endometrial cancer.
Furthermore, previously done, there is no such study
to show a combined effect of diabetes, obesity, and
physical inactivity as a predictor of endometrial
cancer. Moreover, previously done very few studies
were available, where sample size was very small.
Only two prospective cohort studies and four case-
control studies.'®

Endometrium
Myometrium

Endometrial
Carcinoma

Figure 2: Endometrial carcinoma

Study done by Schouten LJ et al showed that
women who spent 90 minutes per day or more
doing non-occupational physical activities had a
lower risk (RR = 0.54, 95% CI = 0.34 to 0.85)
compared with those who spent less than 30
minutes per day. High BMI and low physical
activity were strong and independent risk factors
for endometrial cancer.'*

Lot of opportunities to prevent the obesity-
associated endometrial cancer. The knowledge of
the pathways involved in the pathogenesis of
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endometrial cancer, we should have rational
interventions for the prevention. These include
potential lifestyle interventions and surgical
procedures that decrease visceral adiposity, as well
as medications that aim to interrupt or reverse the
hormonal and metabolic derangements associated
with obesity and insulin resistance.

Public health interventions that decrease the
overall prevalence of obesity may have the greatest
impact on decreasing endometrial cancer rates in
the population. However, lifestyle interventions for
weight loss may theoretically reduce a woman’s
risk for developing endometrial cancer, the data to
support this are still lacking."

Obese women have higher levels of estradiol, non-
protein bound estradiol, and estrone than do women
of normal weight, and this higher level of hormone
is responsible for  major reason of endometrial
cancer.'®!” However, some researchers have argued
that in obese women with elevated estrogen levels
are not the only cause of endometrial cancer,
another factor, such as the higher insulin levels that,
may increase the risk.'> !° This study was aimed to
assess the relationship of endometrial cancer with
obesity, diabetes mellitus and physical inactivity.

Materials and Methods

This observational cross sectional study was
performed over a period of 24 months from January
2015 to December 2017 at the inpatients department
of Bangabandhu Sheikh Mujib Medical University
(BSMMU) Dhaka, Bangladesh. All female
participants admitted at inpatient department of
BSMMU, purposively selected until the sample size
achieved 100. Fifty consecutive patients admitted as
known case of endometrial carcinoma diagnosed by
endometrial biopsy and 50 consecutive patients
having other gynecological problems were included
for this study. The questionnaire was developed
based on the information in the literature, regarding
risk-factors, common symptoms and signs of
endometrial carcinoma. The questionnaire was
reviewed by a senior oncologist in our institution.
The questionnaire was pre-tested on a convenient
sample of 6 women drawn from Bangabandhu
Sheikh Mujib Medical University from whom study
participants were recruited. Written consent was
taken from the parents or their guardians. Ethical
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clearance was obtained from the IRB of BSMMU.
As a result of this pretest, some of the items on the
questionnaire have been discarded mostly due to
ambiguity of these questions. Some other questions
were revised to ensure that vocabulary will be
within the comprehension of the study participants.
Data were entered in a computer and crosschecking
was done to minimise error. Finally, data were
analysed to see the association.

Results

Mean age of the study population was 55.19+
6.783 years. Regarding BMI (body mass index) of
the study population it showed that out of 50
women having endometrial carcinoma, only 4%
(n=2) having healthy BMI, 36% (n=18) were
overweight, 60% (n=30) were obese. Among 50
healthy women without endometrial carcinoma
showed that 4% (n=2) having underweight, 70%
(n=35) having healthy BMI, 14% (n=7) having
overweight and only 12% (n=6) were obese.
Regarding distribution of diabetes mellitus among
study population, 50 women having endometrial
carcinoma 26% (n=13) were diabetic and 74%
(n=37) were non diabetic. Fifty healthy women
without endometrial carcinoma showed that 8%
(n=4) diabetic and 92% (n=46) were non diabetic.
Among total 17% (n=17) diabetic patients, 76.5%
(n-13) having endometrial carcinoma and 23.5%
(n=4) were healthy having no endometrial
carcinoma. Among 83% (n=83) women having no
diabetes 55.4% (n=46) were healthy having no
endometrial carcinoma and 44.6% (n=37) having
endometrial carcinoma (table I).

Regarding association between diabetes mellitus
and endometrial carcinoma Pearson chi squire test
showed the p value 0.017, which is statistically
significant. Indicating there is strong relationship
between diabetes mellitus and endometrial
carcinoma. Linear by linear association between
these two diseases also statistically significant.
The relative risk (RR) or risk ratio of
the endometrial  carcinoma  having diabetes
mellitus was 4.041 (95% CI: 1.22—-13.43).

Risk estimation of women without diabetes and
those with diabetes had an adjusted odds ratio of
1.715 (95% confidence interval (Cl: 1.201-2.450)
for endometrial cancer.
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Table I: Distribution of diabetes mellitus among study population

Diabetes mellitus Present endometrial Absent Endometrial TOTAL
carcinoma (n=50) carcinoma (n=50) (m=100)
Present Diabetes mellitus 26% (n=13) 8% (n=4) 17% (n=17)
Absent Diabetes mellitus 74% (n=37) 92% (n=46) 83% (n=83)
Total 100% (N=50) 100%(N=50) 100%(N=100)

Correlation of Diabetes mellitus with endometrial carcinoma

Present Diabetes mellitus Absent Diabetes mellitus Total

Present endometrial carcinoma

Count (%) 13 37 50
within CA 26.0 74.0 100.0
within DM 76.5 44.6 50.0

Absent Endometrial carcinoma

Count (%) 4 46 50
within CA 8.0 92.0 100.0
within DM 23.5 554 50.0
Total 17 83 100
within CA 17.0 83.0 100.0
within DM 100.0 100.0 100.0

Regarding BMI of study population 36% (n=36) having BMI 30 and above, among them 83.3% (n=30) had
endometrial carcinoma and 16.7% (n=6) had no carcinoma. It showed high BMI contributes almost five times
more chance of endometrial carcinoma. There is strong association of endometrial carcinoma and obesity,
which is statistically significant. Those having high BMI (overweight, obese) and diabetics had significant
elevated risks of endometrial cancer, compared with non-overweight non-diabetic subjects.

Table II: Diabetes mellitus and endometrial carcinoma

Tests Value df P
Pearson Chi-Square 5.741% 1 .017
Likelihood Ratio 5.995 1 .014
Fisher's Exact Test .031
Linear-by-Linear Association 5.683 1 .017
N 100
For BMI and Endometrial carcinoma

Value df P

Pearson Chi-Square 52.272% 3 .000
Likelihood Ratio 60.980 3 .000
Linear-by-Linear Association 45.620 1 .000
N 100

Table III: Risk estimation of diabetes with Endometrial Carcinoma

95% Confidence Interval

T R
ests o Lower Upper
Odds Ratio for CA (Present endometrial carcinoma / 4.041 1.215 13.433
Absent Endometrial carcinoma)
For cohort DM = Present Diabetes mellitus 3.250 1.137 9.286
For cohort DM = Absent Diabetes mellitus .804 .669 966

123 Bangladesh Med Res Counc Bull 2020; 46:120-127



Begum SA et al

Endometrial carcinoma among obese and diabetics

N

100

Table IV: Correlation between Endometrial carcinoma and weight

Below 18.5 18.5-24.9 25-29.9 30 & above Total
Present of Count (%) 0 2 18 30 50
endometrial within Carcinoma 0 4.0 36.0 60.0 100.0
careioma within weight 0 5.4 72.0 83.3 50.0
Absent of Count 2 35 7 6 50
Endometrial within CA 4.0 70.0 14.0 12.0 100.0
carcinoma within wt 100.0 94.6 28.0 16.7 50.0
Total Count (%) 2 37 25 36 100
within CA 2.0 37.0 25.0 36.0 100.0
within wt 100.0 100.0 100.0 100.0 100.0
40 36 of carcinoma and another was absence of
35 carcinoma. It was planned to observe any
30 relationship of BMI (Body Mass Index) and DM
25 (Diabetes Mellitus) with endometrial carcinoma.
25 . X .
R 20 Regression analysis showed that the patients who
0 16 were overweight are 2.46 times as likely to turn
15 endometrial carcinoma (p<0.00) and how had
10 Diabetes Mellitus 1.32 times change to had
5 0 2 1 0 endometrial carcinoma.
O - _—
Below 18.5 18.5-24.9 25-29.9 30and Avove  Discussion
® Present of Diabetis Mallietus Endometrial cancer (EC) is associated with overall
good survival rates but women diagnosed with
high-risk subtypes like non-endometroid variety
1 have poor outcomes.?’ There is very limited public
‘ awareness  regarding the relationship  of
endometrial cancer and obesity. Obesity is also a
risk factor for diabetes mellitus. There was a
survey of 1,545 healthy women showed that 58.0%
o of the participants were not aware about obesity
18 and its relation of increased risk of endometrial
, cancer.?! Another survey revealed that 46.5% of
= On Education = PSC A A
JSC SsC the women with endometrial cancer were unaware
= HSC = Graduate that obesity was a risk factor for their
= Masters = Dotor

Table V: Binary Logistic Regression

95% C.I. for
Wald

Variable B (odd) Sig. ExpB) EXP(B)
Lower Upper
BMI 2468 25244 0.000 11.793 4.504 30.880
DM 1323 2085 0.149 3756 623 22.637
Constant -9.739 11.640 0.001  .000

CA (Endometrial Carcinoma) = -9.739 + 2.47 BMI (Body
Mass Index) + 1.32 DM (Diabetes Mellitus)

From Binary Logistic Analysis it was considered
endometrial carcinoma is dependent variable,
which is distributed two categories, one is presence
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disease.?? Furthermore, health care providers are
often not that much enthusiastic to counsel patients
with endometrial cancer about obesity. In a
separate survey of 108 women with endometrial
cancer, only 29% reported being told by their health
care provider about the link between obesity and
endometrial cancer. Interestingly, all of the women
who were counseled about obesity by their health
care providers attempted to lose their weight.
Greater public awareness about the association
between obesity and endometrial cancer is needed.
Public health education and obesity prevention are
critical factors to improve the outcomes of
endometrial cancer in the years ahead.?
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Sunanda Bharatnur et al mentioned that it is
common in post-menopausal women (>50 years)
and presents as abnormal vaginal bleeding. About
1-8% of these carcinomas occur in women less
than 40 years. Small numbers of cases have been
reported in women under the age of 30 years, the
youngest being 15 years. Mean age of the study
population was 55.19+ 6.783 years, in present
study. Which is similar to previous study.?

Friberg E on diabetes and endometrial cancer
found that diabetes was statistically significantly
associated with an increased risk of endometrial
cancer. The risk estimates was RR 2.10, 95% CI
1.75-2.53.% A total of 22 studies were included in
a meta-analysis, of which 9 were cohort and
population cohort studies and 13 were case-control
and population case-control studies. Of the 22
studies, 14 showed statistically significant
associations between diabetes and risk of
endometrial cancer. Occurrence of diabetes had an
association with increased risk of endometrial
cancer (RR=1.72, 95% CI: 1.48-2.01).2¢

In present study, the relative risk RR or risk
ratio of the endometrial carcinoma having diabetes
mellitus is 4.041 (95% CI: 1.22-13.43). Risk
estimation of women without diabetes and those
with diabetes had an adjusted odds ratio of 1.715
(95% confidence interval (Cl: 1.201-2.450) for
endometrial cancer. Regarding  association
between Diabetes mellitus and endometrial
carcinoma in present study showed the p value
0.017 by Pearson chi squire test. Which is
statistically significant, indicating there is strong
relationship between diabetes mellitus and
endometrial carcinoma. Linear by linear
association between these two diseases also
statistically significant. So present study similar to
the study done by Friberg et al.

The American Institute for Cancer Research
showed, every increase of five units of BMI, there
was a 50% increase in the risk of developing
endometrial cancer (relative risk RR, 1.50; 95%
CI, 1.42 to 1.59).%7 Renehan et al. found that each
increase in BMI of 5 kg/m?2 significantly increased
a woman's risk of developing endometrial cancer
(RR 1.59, 95% CI 1.50-1.68)3. In a study
conducted in the U.K the investigators found that
increasing BMI was associated with increased
incidence of endometrial cancer having relative
risk 10-units = 2.89, 95% CI: 2.62-3.18). So, it is

obvious that endometrial cancer adversely
impacted by obesity.?%%
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The present study showed distribution of BMI
(body mass index) of 50 women having
endometrial carcinoma, only 4% (n=2) normal
BMI, 36% (n=18) overweight, 60% (n=30) obese.
Another 50 healthy women without endometrial
carcinoma presented with 4% (n=2) underweight,
70% (n=35) normal weight, 14% (n=7) overweight
and only 12% (n=6) were obese. Regarding
association of obese and endometrial carcinoma
among total study population 100% (n=100)
women with and without endometrial carcinoma,
36% (n=36) having BMI 30 and above, among
them 83.3% (n=30) had endometrial carcinoma
and 16.7% (n=6) had no carcinoma. It showed
high BMI contributes almost five times more
chance of endometrial carcinoma. Those having
high BMI (overweight, obese) had significant
elevated risks of endometrial cancer, compared
with non-overweight subjects. Present study results
similar to previous studies.

In present study, binary logistic regression analysis
was done to see the relationship of BMI (Body
Mass Index) and DM (Diabetes Mellitus) with
endometrial carcinoma. Regression analysis
showed that the patients who were overweight are
2.46 times having endometrial carcinoma (p<0.00)
and those are diabetes mellitus 1.32 times having
endometrial carcinoma, which are statistically
significant. Meta-analysis done by Renehan et al
showed the similar results.?%?

Conclusion

Obesity, physical inactivity and diabetes are the
risk factors of endometrial carcinoma. So, it should
be treated promptly these diseases to reduce risk
factors. Moreover, strengthening public awareness
to address these risk factors at earliest time to
reduce the cancer burden are recommended.
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