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Abstract
The prevalence of overweight and obesity has ascended from 15% in 1980 to 35% in 2005 and it will continue 

to increase in the future. Almost 22% of the whole cancer cases resulted from obesity and overweight according 
to the research done by Wolin et al. From multiple adequate evidences, it has been recorded about that obesity 
importantly causes a lot of types of cancer such as adenocarcinoma of esophagus, colorectal cancer, endometrial 
cancer (the lining of the uterus), post-menopausal breast cancer and renal cell cancer. Furthermore, obesity can lead 
to elevate other cancer risk the kind of gallbladder cancer, pancreatic cancer, hepatocellular cancer (subtype of liver 
cancer), thyroid cancer, cervical cancer (adenocarcinoma of the cervix), Non-Hodgkin Lymphoma (NHL), leukemia, 
multiple myeloma and malignant melanoma (a type of skin cancer). The attributable risks are 46% for endometrial 
cancer, 41% for gallbladder cancer between females, 40% for adenocarcinoma of esophagus between males, 37% 
for adenocarcinoma of esophagus between females, 27% for kidney cancer between females, 22% for kidney cancer 
between males, 22% for colon cancer between males, and 16% for breast cancer respectively in the 2008 meta-
analysis. In addition, current investigations asserted that the attributable risks for all cancers are approximately 
5% between males and 6% between females by associating with obesity and overweight in the UK. However, the 
mechanisms between cancer risk and obesity are uncertain and can be different according to the cancer types and 
also associated with the fat distribution in organism. Therefore, between some cancer types, waist hip ratio and waist 
circumference have been found to be more relevant than BMI because abdominal obesity can be diagnosed better with 
waist hip ratio and waist circumference. Generally, increased plasma insulin levels, elevated IGF-1 synthesis, reduced 
IGFBP-1 synthesis, and low plasma SHBG levels can be shown for mechanism of many of cancer types. In addition, 
adipokines can also be added in these mechanisms.

*Corresponding author: Melissa Kazan, Department of Nutrition & Dietetics,
Yeditepe University, Istanbul-34000, Turkey, Tel: +90-507-836 16 04; E-mail:
melissakazan666@gmail.com

Received September 15, 2015; Accepted September 18, 2015; Published 
September 30, 2015

Citation: Kazan M, Karalti İ (2015) The Association between Obesity and Cancer. 
Endocrinol Metab Syndr 4: 196. doi:10.4172/2161-1017.1000196

Copyright: © 2015 Kazan M, et al. This is an open-access article distributed under 
the terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Keywords: Obesity; Cancer; Body mass index; Mechanisms

Abbreviations: BMI: Body Mass Index; RR: Relative Risk;
OR: Odds Ratio; NHL: Non-Hodgkin Lymphoma; ESCC or SCC: 
Oesophageal Squamous Cell Carcinomas; EAC or AC: Oesophageal 
Adenocarcinomas; GERD or GORD: Gastro Oesophageal Reflux 
Disease; BE: Barrett’s Oesophagus; GLOBOCAN: Global Cancer 
Statistics; IGF: Insulin Like Growth Factor; IGFBP: Insulin Like Growth 
Factor Binding Proteins; SHBG: Sex Hormone Binding Globulin; HRT: 
Hormone Replacement Therapy; WHO: World Health Organization; 
WHR: Waist To Hip Ratio; EPIC: European Prospective Investigation 
Into Cancer And Nutrition 

Introduction
The definition of obesity is based on Body Mass Index (BMI], 

which is body weight (kg]: height (m2] [1]. While BMI of ≥30.0 kg/
m² is defined as obesity, BMI between 25.0 and 29.9 kg/m² is specified 
as overweight [2] (Table 1). The prevalence of obesity and overweight 
in children, adolescents, and adults has increased considerably over 
previous decades mostly in industrialized countries, and in the future a 
further growing is predicted. According to estimates by the World Health 
Organization (WHO), 1.6 billion adults over the age of 15 and 20 million 
children (age <5) were overweight, as obese adults were 400 million in 
2005. In addition to this, in April 2007, the International Association 
provided the information for the Study of Obesity overweight adults in 
the EU were approximately 40-50% of men and 25-35% women, and 
an appendage 15-25% of men and 15-25% of women were obese. In 
like manner, overweight people in the US were approximately 34.1% 
of the population and almost 32.2% of the population were obese in 
2004 [2-4]. In 2007-2008, the prevalence of obesity was 33.8% of the US 
adults and about 68.0% were overweight, after regulating for age. This is 
why obesity is one of the most important health issues in the developed 
world and also in many developing countries [3-5].

According to the researches, obesity causes severe health problems 
such as cardiovascular diseases, type II diabetes, dyslipidemia, 
hypertension, and musculoskeletal disorders and in addition to this, it 
is also a risk factor for many varieties of cancer, including pancreatic, 

Non-Hodgkin’s Lymphoma (NHL), colorectal, endometrial (the 
lining of the uterus), hepatocellular (subtype of liver cancer), kidney, 
cervical (adenocarcinoma of the cervix), esophagus (adenocarcinoma), 
thyroid, malignant melanoma (a type of skin cancer) (between males), 
gallbladder and post-menopausal breast cancers [2,4-7]. Besides, 
BMI of 30 or higher have shown critically high risk for myeloma and 
leukemia in dose-dependent manner [8]. Yet, it has been found in some 
studies that obesity is not associated with lymphoma and childhood 
cancers [9-11]. 

Cancer is currently the leading cause of death in developed countries 
and a second leading cause of death in developing countries [5,12-14]. 
Definition of cancer is an deviant growth of cells caused by multiple 
changes in gene expression leading to dysregulated balance of cell 
proliferation and cell death and ultimately evolving into a population 
of cells that can invade tissues and metastasize to distant sites, causing 
significant morbidity and, if untreated, death of the host [15]. 

There are a lot of evidence that support the relationship between 
adult obesity and overweight, and many cancers. Besides, the ascending 
epidemic of obesity and overweight precipitates more significant issues 
such as increasing amounts of new cancer cases and cancer deaths. 
Based on the research estimates, from the past (25 years ago) to present-
day obesity precipitates approximately 14% of cancer deaths between 
males and up to 20% of cancer deaths between females [16,17]. In this 
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differentiation and apoptosis. The reason is that, adipose tissue is 
considered as an active endocrine and metabolic “organ” through 
autocrine, endocrine and paracrine activities and eventually, different 
assumed biological mechanisms consisting of changes in the 
bioavailability and synthesis of sex steroid hormones, insulin resistance, 
release of growth factors and/or pro-inflammatory cytokines and 
deviant energy disposal and expenditure can cause progression and 
genesis of cancer [4,20]. In addition that, cancer genesis can indirectly 
be contributed to through a progressive aggregation of environmental 
chemical carcinogens in the adipose tissue by a modification of the 
hormonal milieu [11,20,25]. In this article, we review the different 
several types of cancer which have been associated with obesity/
overweight.

Obesity and Esophageal Cancer
Esophageal cancer is the eighth most common cancer worldwide, 

responsible for 462,000 new cases in 2002 (4.2% of the total), and sixth 
most common cause of death from cancer with 386,000 deaths (5.7% of 
the total) [26-31]. Survival rates for esophageal cancer are poor: 16% of 
the patients in the United States [32] and 10% in Europe [33] survive 
at least five years [26]. In addition to this, in Europe in 2006, 34,300 
men (2.0% of total cancer incidence in men) and 10 700 women (0.7% 
of total cancer incidence in women) were estimated and diagnosed 
with esophageal cancer newly. 29,300 men (3.1% of cancer deaths in 
men) and 9,200 women (1.2% of cancer deaths in women) died because 
of esophageal cancer in the same year [2,34]. Strikingly, according to 
research the highest risk country for esophageal cancer is China and the 
lowest risk country for esophageal cancer is western Africa [26,35,36] 
(Figure 3). Esophageal cancer occurs more common in males almost 3 
fold higher than women in the World [2] and 7 fold higher than women 
in Eastern Europe [26]. However, in Asia and Africa the occurrence of 
esophageal cancer is much closer ratio between men and women [26]. 

There are the two main histological types of esophageal cancer. 
They include Esophageal Squamous Cell Carcinomas (ESCC or SCC) 
which basically take place in the upper and middle component of the 
esophagus, and Esophageal Adenocarcinomas (EAC or AC) which 
constantly originate from the lower component of the esophagus 
[37,38]. However, distal esophageal adenocarcinoma and gastro-
esophageal junction and gastric cardiac adenocarcinoma are alike 

way, these can be evaluated like the evidences of relationship between 
obesity and overweight, and many cancers. While individuals have 
increased substantial weight over this 25 years period, the prevalence 
of obesity and overweight has ascended from 15% in 1980 to 35% in 
2005 [18,19] (Figure 1). Moreover, in terms of International Agency 
for Research on Cancer (IARC), the relation between obesity and 
overweight, and cancer was estimated and the outcomes were found 
like that obesity led to 39% of endometrial cancer cases, 37% of 
esophageal cancer cases, 25% of kidney cancer cases, 11% of colon 
cancer cases, and 9% of postmenopausal cancer cases in 2002, Europe 
[20]. Furthermore, according to the American Cancer Society estimates, 
deaths of pancreatic cancer, liver cancer, Non-Hodgkin’s Lymphoma 
(NHL), and myeloma were relevant to obesity and overweight [16]. As 
a result, the World Cancer Research Fund, the International Agency for 
Research, and the American Institute for Cancer Research had found 
powerful evidences that have explained a cause and effect association 
between obesity and overweight, and inception of any cancers. Overall, 
while almost 20% of the whole cancer cases resulted from obesity and 
overweight, the combination of obesity and overweight (overnutrition 
or overeating) with diet had grown up to 25% of the risk ratio of whole 
cancer cases according to the research done by Wolin et al. Causes 
of cancer were given by help of Figure 2. At this figure, obesity and 
overweight was separated from diet and in addition, tobacco, alcohol, 
physical inactivity, viruses, occupation, pollution, sun & radiation, 
medication, family history, and reproductive factors were estimated 
and updated and figure was generated for the causes of cancer (Figure 
2) [21-24].

The relations between obesity and cancer can be explained by 
variations in the metabolism of endogenous hormones (contain 
of insulin, insulin like growth factors and sex steroids) which may 
cause impairment of the normal balance between cell proliferation, 
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Figure 1: Trends in obesity, U.S. Abbreviation: BMI, Body Mass Index.
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Figure 2: Estimated proportion of cancer and potential reduction in 
cancer burden through preventive measures.

BMI (kg/m²) WHO classification Popular description
<18.5 Underweight Thin

18.5-24.9 Normal range “Healthy”, normal or 
“acceptable” weight

25.0-29.9 Grade 1 overweight Overweight 
30.0-39.9 Grade 2 overweight Obesity 

≥40.0 Grade 3 overweight Morbid obesity

Table 1: Cut points of BMI for the classification of weight.
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in many ways so identification is frequently difficult [39]. While the 
prevalence of obesity has been increasing, the incidence of esophageal 
and gastric cardiac adenocarcinoma has been going up during previous 
decades but in contrast to this, the steady and even declined incidence 
of esophageal squamous cell carcinoma has been existing [20,39,40]. 
That is, increasing of adenocarcinomas is related to obesity but reverse 
association appears between esophageal squamous cell carcinoma and 
obesity [41,42]. 

Renehan et al., Reeves et al. and Samanic et al. studied cancers 
cases in men and women. They estimated of relative risks for cancer 
at different sites related to an increase in BMI of 10 kg/m² and risks 
for each site for overweight and obesity in the UK. According to meta-
analysis in the 2008, relative risks for a 10 kg/m² increase in BMI for 
adenocarcinoma of the esophagus have been found 2.31 between men 
and 2.28 between women (95% CI 1.77-3.03 in men; 95% CI 1.72-
3.03 in women) and the attributable risk for adenocarcinoma of the 
esophagus for a 10 kg/m² increase in BMI is approximately 40% in the 
UK (Table 2). However, relative risks for squamous cell carcinoma of 
the esophagus for a 10 kg/m² increase in BMI have been found 0.50 
between males and 0.32 between females. In addition that, relative 
risks for squamous cell carcinoma of the esophagus for low BMI have 
been found 2.4 in men and 1.6 in women (95% CI 1.3-4.4 in men; 95% 
CI 0.5-4.8 in women for the highest quintiles) [41]. According to the 
research [43-46], the risk of squamous cell carcinoma has decreased 
with increased BMI subjects and it has been supported with results for 
Linxian and China. Nevertheless, some investigations have exhibited 
that the decrease was not important for the 2 highest quartiles of 
BMI [47-51]. As far as study in the UK [51], an important opposite 
relation between BMI and squamous cell carcinoma has been reported. 
However, an important decrease in risk was observed solely for the 
highest BMI interval (BMI 30, OR 0.28) [52]. That is, thin subjects 
have higher risk than obese subjects for squamous cell carcinoma of the 
esophagus. According to another research, Vaughan et al. in 1995, odds 
ratios for adenocarcinoma of the esophagus (examined 133 cases) and 
cancer of the gastric cardiac (examined 165 cases) for high BMI have 
been found 2.5 and 1.6 (95% CI 1.2-5.0 and 95% CI 0.8-3.0, respectively 
for the highest percentiles of BMI). Odds ratios for BMI above 25 kg/m² 

for adenocarcinoma of the cardiac have been reported 5.4 among men 
and 1.8 among women in Shanghai, China by Ji et al. in 1997 (95% CI 
2.4-12.3 in males; 95% CI 0.5-6.4 in females). While odds ratios for the 
highest quartile of normal BMI for oesophageal adenocarcinoma have 
been reported 3.0 among men (95% CI 1.7-5.0) and 2.6 among women 
(95% CI 0.8-8.5) by Chow et al. in 1998, odds ratios for adenocarcinoma 
of the cardia were lower [20,41]. According to a quantitative meta-
analysis included twelve case control studies and two cohort studies 
in 2002-2003, odds ratios for esophageal adenocarcinoma have been 
reported 1.8 for overweight in males (95% CI 1.5-2.2) and 2.4 for obese 
in men (95% CI 1.9-3.2) and 1.5 for overweight in females (95% CI 
1.1-2.2) and 2.1 for obese in women (95% CI 1.4-3.2) comparing with 
usual-weight individuals were found in the analysis [2,53]. The odds 
ratios have been found 8.7 in non-smokers (95% CI 2.4-3.11) and 2.9 
in current smokers (95% CI 1.1-7.6) for highest versus lowest quartiles 
of normal BMI [20]. In fact, squamous cell carcinoma of the esophagus 
has been strongly linked to both smoking and alcohol intake [2,38,41-
45].

Obesity can cause esophageal cancer indirectly too. Obesity 
(abdominal obesity) [54] or high BMI leads to strongly gastro esophageal 
reflux disease (GERD or GORD), Gastro Esophageal Reflux Disease 
(GERD or GORD) can supports and develops the Barrett’s Esophagus 
(BE) and progressed Barrett’s Esophagus (BE) causes the esophageal 
adenoma and then esophageal adenocarcinoma respectively (Figure 
4). There is a sequence reaction. Eventually, Gastro Esophageal Reflux 
Disease (GERD or GORD) and Barrett’s Esophagus (BE) precipitates 
esophageal cancer along with obesity [20]. Moreover, obesity causes 
inflammatory esophagitis and finally esophageal adenocarcinoma is 
observed [2,30]. The exact role that obesity plays within these processes 
remains to be defined [2].

As result of these, the mechanism of adenocarcinoma of esophagus 
and the mechanism of squamous cell carcinoma of the esophagus is 
not completely comprehended but the causes of adenocarcinoma of 
esophagus seem like obesity, visceral and central obesity, esophageal 
reflux disease, Barrett’s esophagus and esophagitis, and the causes of 
squamous cell carcinoma of the esophagus seem like low BMI, smoking 
and alcohol intake [30,54-56]. 

Obesity and Colorectal Cancer
Colorectal cancer is the second most common cancer in the 

developed countries. In the United States, it is estimated 56,290 deaths 
for colon cancer and rectum cancers in 2005 (approximately 10% of the 
total cancer deaths in the United States) and furthermore, 105,000 cases 
for colon cancer and 40,000 cases for rectum cancer were anticipated in 
2005 [15]. In Europe, the researchers acquired the knowledge about new 
cases for colon cancer and rectum cancers in 2006. In accordance with 
this knowledge, the researchers diagnosed 217,400 new cases in men 
(12.8% of all cancer incidence between men) and 195,400 new cases in 
women (13.1% of all cancer incidence between women) for colon and 
rectum cancers. 107 600 in men (11.3% of total cancer deaths between 
men) and 99,900 in women (13.3% of total cancer deaths between 
women) died because of colorectal cancer in 2006 [34]. It was noticed 
that the second most widespread cause of cancer death was colorectal 
cancer in both men and women [57]. While approximately 1 million 
new cases (9.4% of the world total) for colon and rectum cancers were 
diagnosed in 2002, this amount, in 2002, increases over 1.2 million new 
cases for colorectal cancers in 2008. Besides, while the amount of death 
for colorectal cancer was almost 529,000 in 2002 that the amount was 
one half of new cases for colorectal cancer in 2002, the amount of death 
was estimated almost 608,700 for colorectal cancer in 2008 that it is the 
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Figure 3: Age-standardized incidence Rates for Esophageal Cancer. 
Data shown per 100,000 by sex.
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same pattern with 2002 (the one half of new cases for colorectal cancer 
in 2008). Ratio of diagnosed of colorectal cancer was the third among 
males and the second among females in 2008 during fourth between 
men and third between women in 2002 although the amounts were 

approximately the same between males and females in some countries 
(ratio, 1.2:1) [26,12]. Survival rate of colorectal cancer for males was 
estimated respectively from high ratio to low ratio between countries 
as following: 65% for North America, 54% for Western Europe, 34% for 
Eastern Europe, and 30% for India at five years. Whereas the highest 
incidence ratio for males was in Japan, females in Australia/New 
Zealand had the highest incidence ratio for colorectal cancer (Figure 
5). In addition, according to the global cancer statistics in 2002 the 
highest incidence ratios were in Australia/New Zealand, in Japan and 
in Northern America and, the lowest incidence ratios were in Middle 
Africa and in South Central Asia for colorectal cancer (Figure 5) [26]. 
Data sets of the GLOBOCAN 2008 were almost the same with the 
global cancer statistics 2002. According to the GLOBOCAN 2008 the 
highest incidence ratios were in Europe, in Northern America and in 
Australia/New Zealand and, individuals in Africa and South Central 
Asia had the lowest ratios for colorectal cancer [12].

There are various reasons why individuals in different countries 
suffer from colorectal cancer. They are per capita consumption 
patterns of fiber, fat (especially animal fat), and meat [58-60]. 
Moreover, excessive body weight, a central accumulation of adiposity 
and immobile lifetime can alter the individual’s risk ratio for colon 
cancer [61]. Also, according to the another research estimates, rising 
prevalence of smoking, ascending trend of obesity, and alterations in 
dietary patterns have changed individual’s risk ratio for colon cancer 
both separately for each one and simultaneously for both conditions 
together [62-66]. Furthermore, the investigators had found changeable 
risk factors for colorectal cancer. They consist of immobile lifetime, 
overweight and obesity, severe alcohol consumption or alcoholism, red 
and processed meat consumption, and smoking [67-69]. Based on the 
research estimates, immigrations influence the risk ratio of colorectal 
cancer as well. The reasons of difference are environmental alterations 
that include dietary factor and the other environmental factors that 
form a main component of risk for colorectal cancer. For example, 

Type of cancer RR* per 10 kg/m² 
(for men) 95% CI (for men) Attributable risk‡ (%) 

(for men)
RR* per 10 kg/m² 

(for women) 95 % CI (for women) Attributable risk‡ (%) (for 
women)

Esophagus 
adenocarcinoma 2.31 1.77-3.03 40 2.28 1.72-3.03 37

Colon 1.54 1.44-1.64 22 1.19 1.10-1.28 8
Rectum 1.19 1.12-1.25 9 NS† -- --

Gallbladder NS† -- -- 2.53 1.04-6.10 41
Pancreas NS† -- -- 1.25 1.04-1.49 11

Malignant melanoma 1.37 1.10-1.69 16 NS† -- --
Breast postmenopausal -- -- -- 1.40 1.31-1.49 16

Endometrium -- -- -- 2.89 2.62-3.18 46
Ovary -- -- -- 1.14 1.03-1.27 6
Kidney 1.54 1.32-1.80 22 1.80 1.56-2.04 27
Thyroid 1.77 1.08-2.89 28 1.30 1.12-1.51 13

Non-Hongkin lymphoma 1.12 1.06-1.19 6 1.14 1.00-1.30 6
Multiple myeloma 1.23 1.10-1.39 11 1.23 1.14-1.32 10

Leukaemia 1.17 1.04-1.30 8 1.37 1.08-1.74 15

All cancers 1.10 1.04-1.15 5 1.12 1.09-1.14 6

Table 2: Estimates of the relative risks for cancer at different sites associated with an increase in BMI of 10 kg/m2 and of the risks for each site for overweight and obesity 
in the UK.

*Estimates from Renehan et al. [42] except for breast, endometrium, ovary and all cancers in women from Reeves et al. [43] and all cancers in men taken as risk for BMI 
>30 kg/m2 vs. BMI 18.5-24.9 kg/m2 from Samanic et al. [44].

†As the association was not significant it was not reported.

‡Calculated using estimates of the prevalence of overweight and obesity in men and women aged 55-64 years in England in 2007 [45].
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Figure 4: The association between obesity factor and oesophageal 
adenocarcinoma indirectly.
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Japanese individuals born and living in the United States possess higher 
risk ratios of colorectal cancer than those of United States Whites (38.4 
per 100,000 between males, and 27.6 per 100,000 between females). 
In addition to this, it was observed that Japanese individuals born 
and living in Los Angeles possess higher risk ratios for colorectal 
cancer as well (48.0 per 100,000 between males, and 32.8 per 100,000 
between females) and the ratios in Japanese individuals born and living 
in Hawaii are 51.2 per 100,000 between males, and 30.8 per 100,000 
between females [70-72]. 

All the consequences of these evidences demonstrate us a common 
ground between obesity and colorectal cancer. In 2002-2003 report of 
World Health Organization (WHO) and the International Agency for 
on Cancer has explained that obesity and overweight enhances the risk 
ratio of colorectal cancer [7]. However, there is a difference between 
females and males. Increased BMI raises the risk ratio of colon cancer 
higher in males than in females [2,20,42]. According to meta-analysis 
in the 2008, the relative risk for a 10 kg/m² increase in BMI for colon 
cancer has been found 1.54 among males (95% CI 1.44-1.64 in men). 
However, the relative risk for colon cancer for a 10 kg/m² increase in 
BMI has been found 1.19 among females (95% CI 1.10-1.28 in women). 
The attributable risk for colon cancer for a 10 kg/m² increase in BMI 
is approximately 22% between Englishmen and attributable risk for 
colon cancer among Englishwomen is 8%. In addition to this, based 
on the same research estimates the relative risk for rectum cancer has 
been found 1.19 between men for a 10 kg/m² increase in BMI (95% CI 
1.12-1.25 among males) and the attributable risk for rectum cancer is 
9% among males for a 10 kg/m² increase in BMI. In contrast to men, 
significant association in women has not been found between increased 
BMI and rectum cancer (Table 2) [41,42]. In terms of the eight case 
control investigations, the relative risks for colorectal cancer have 
been reported higher between overweight (BMI ≥25 kg/m²] and obese 
(BMI ≥30 kg/m²] people than normal weight people (BMI 18.5-24.9 
kg/m²]. In contrast to this, one study has been reported no association 
among colorectal cancer risk and BMI and even, another study has 
been reported an adverse association among colorectal cancer risk and 
BMI between women. According to the ten prospective cohort studies 
about colorectal cancer and BMI, a positive relation has been found and 

reported in all of these and also, the relative risks for the ten prospective 
cohort studies have been recorded in the interval from 1.2 to 3.4. As 
a result, the association between colorectal cancer and obesity has 
been demonstrated powerfully but the relation between colon cancer 
and obesity has more significant than the relation between obesity and 
rectum cancer and also, the distal colon has more powerful association 
than the proximal colon. Moreover, according to seven epidemiological 
investigations, the association between BMI and colorectal adenoma 
has been found and even, increased BMI has caused especially large 
adenomas of the distal colo-rectum. In fact, visceral or abdominal 
obesity has more significant than BMI for colorectal cancer risk. In 
particular waist circumference and Waist to Hip Ratio (WHR) are 
both used for the diagnosis of abdominal obesity (or central obesity). 
In this way, waist circumference and Waist to Hip Ratio (WHR) give 
to evaluate the relation of between obesity and colorectal cancer more 
reliable information than BMI, particularly among older people. 

Based on the investigation estimates, a high Waist to Hip Ratio 
(WHR) has influenced the risk ratio of colon cancer and it has increased 
the risk ratio to a 2.1 fold for colon cancer between males contrasting 
the high waist to hip ratio to those with the low waist to hip ratio, 
whereas the high body mass index (BMI >29.2 kg/m²) has increased 
the risk ratio to a 1.7 fold for colon cancer contrast to the low body mass 
index (BMI <24.8 kg/m²]. Additionally, according to the other large 
prospective investigation about BMI and colorectal cancer, it had been 
found and recorded that the high waist measurement (waist size >99.1 
cm) has ascended the risk ratio for colorectal cancer to a 2 fold between 
males and females contrast to the low waist measurement (waist size 
<83.8 cm) [73-78]. Furthermore, between obese premenopausal 
women obesity has led to increase greater in colorectal cancer risk 
than obese postmenopausal women. Based on the Million Women 
Study estimates, the relative risks of colorectal cancer for a 10 kg/m² 
increase in BMI have been recorded as 1.16 between premenopausal 
women (95% CI 1.05-2.48 in premenopausal women) and 0.99 between 
postmenopausal women (95% CI 0.88-1.12 in postmenopausal women) 
[41,43].

There are a lot of reasons that obesity increases the risk ratio of 
colorectal cancer. We can say that obesity change stable equilibrium and 
in this way, derangement of energy homeostasis occur and then this 
dys-regulation is related to colorectal carcinogenesis [78]. However, it 
is obvious that there is a difference of relative risk ratio for colorectal 
cancer between females and males. The reason is that while men and 
women gain weight, fat accumulation occur different areas of the 
body and further, they own distinct body compositions. Body fat 
percentage for females is higher and the quantity is approximately 30%, 
whereas fat percentage of whole body for males is approximately 20%. 
Additionally, fat distribution in males become too much abdominal 
region and it is denominated as abdominal obesity or central obesity, or 
apple shaped, as to women fat accumulation become too much around 
the hips and it is denominated as gluteofemoral obesity or gynecoid, 
or peripheral obesity, or pear-shaped. Indeed, it has been shown 
that abdominal obesity associates with metabolic abnormities more 
strongly than gluteofemoral obesity. Therefore, in women abdominal 
fat accumulation can be more significant marker for colon cancer risk 
than BMI and body weight. Also European Prospective Investigation 
into Cancer and Nutrition (EPIC) has supported this hypothesis. 
According to EPIC, abdominal obesity, diagnosed with waist to hip 
ratio or waist circumference, is an equally influential risk factor of colon 
cancer between males and females, whereas BMI and body weight are 
related to colon cancer risk among males but not among females [2,79]. 
In addition, EPIC has found one proof about that abdominal obesity 
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Figure 5: Age-standardized incidence Rates for Colorectal Cancer. Data 
shown per 100,000 by sex.
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is an equally influential risk factor of colon cancer between males 
and females rather than total obesity. This proof was plasma levels 
of C-peptide. C-peptides are breakdown products that are appeared 
when the pancreatic hormone insulin is generated and released. 
Moreover, C-peptide measurements are tightly associated with visceral 
fat aggregation. Hence, C-peptide measurements have been indicated 
to be correlatively strongly concerned with the risk of colon cancer 
between males and females [80]. Oppositely, EPIC has reported that 
the anthropometric measurements and plasma levels of C-peptide were 
not significantly associated with rectal cancer, and even total obesity 
and abdominal obesity also do not influence substantially the risk of 
rectal cancer [79,80].

The association between abdominal obesity and colon cancer can be 
explained that obesity leads to increased plasma insulin levels (or insulin 
resistance) and other dysregulated mechanisms (Figure 6). Significantly, 
the researchers have said for the association between obesity and 
colon cancer that the essential mechanism is insulin resistance or the 
impaired ability to standardize plasma glucose levels. Insulin is known 
being multifunctional hormone which one is the growth promoting 
effect, and information from various sources assert that insulin is 
involved functionally in colorectal carcinogenesis. According to the 
research estimates, it has also supported that individuals suffered from 
type 2 diabetes (T2DM), is a chronic disease that appears when insulin 
resistance occurs at the same time with impaired insulin secretion, have 
increased risk ratio of colon cancer and additionally positive association 
between C-peptide levels and plasma insulin and risk of colon cancer 
has been found. Initially, insulin resistance causes hyperglycemia, 
hyperinsulinaemia, and elevated levels of fatty acids. 

Raised concentrations of insulin can stimulate a mitogenic activity 
within colonocytes, whereas heightened concentrations of fatty acids 
and glucose can cause variations in cell signaling pathways, metabolic 
perturbations and oxidative stress. Researchers said with regard to 
strong evidences that hyperinsulinaemia is the direct pathway from 
the adiposity to colon cancer. Actually, hyperinsulinaemia is associated 
with elevated levels of Insulin like Growth Factor-1 (IGF-1), which 
is known to promote cancer. Insulin influences with the IGF-1 axis 
by decreasing the synthesis of IGF-1 binding proteins (IGFBP), thus 
ascending the bioavailability of IGF-1. According to the observational 
and experimental studies done, IGF-1 can increase the development 
of colorectal cancer. In the liver increased IGF-1 activity prevents 
hepatic sex hormone binding globulin synthesis and after increased 
levels of sex hormones like estrogen and testosterone is observed. 
Additionally, IGF-1 and insulin induce sex hormone synthesis by the 

adrenal glands and gonads. Due to alterations in the sex hormone 
levels, the effect of obesity can become different between men and 
women. The association between obesity and colorectal cancer risk was 
not found among females, because high estrogen levels can resist the 
adverse effect of obesity through insulin pathways. Based on the recent 
investigation suggest, adipose tissue derived cytokines and hormones, 
unitedly termed adipokines, can also be involved in production of 
new tumors (tumourigenesis), including leptin, that stimulates growth 
of epithelial cells in colon, and adiponectin, that has antitumor and 
antiangiogenic activities. Low levels of adipocyte derived hormone 
adiponectin developed with obesity enable increased tumourigenesis 
and angiogenesis. However, the accurate role of the adipokines remains 
to be described for the risk of colon cancer. The chronic inflammation 
exists in the pathogenesis of obesity and recently its importance has 
been highlighted and moreover it can present an additional mechanism 
contacting elevated adiposity to colo-rectal carcinogenesis [2,41,78].

As result of these, the mechanism of colon cancer is not completely 
comprehended but nevertheless there is a relation between colon cancer 
and obesity. However, strong evidences have not been found to support 
the association between obesity and rectal cancer yet. 

Obesity and Breast Cancer
Breast cancer is the second most commonly diagnosed cancer 

worldwide, responsible for 1.15 million new cases in 2002, and fifth 
most common cause of death from cancer, and moreover the first 
cause of cancer death in females according to the research in 2002 
(the 411,000 yearly deaths exhibit 14% of cancer deaths in women). 
Besides, investigators asserted prognosis for breast cancer in 2002, and 
breast cancer with 4.4 million survivors (17.9% prevalence for breast 
cancer) is the most prevalent cancer worldwide (until 5 years following 
diagnosis). Also, between women the most common cancer is breast 
cancer (23% of the total cancer) [26]. In 2006, investigators diagnosed 
429,900 new cases for breast cancer in Europe, and they explained that 
the most frequent cancer is breast cancer not only between females 
(28.9% of the whole woman incident cancers), but also between all 
European individuals. Likewise, in 2006 the most common reason 
for cancer mortality among females is breast cancer with 131,900 
deaths (17.9% of the whole cancer deaths among females) in Europe 
[34]. In accordance with GLOBOCAN 2008, the most commonly 
diagnosed cancer (approximately 1.38 million) and cause of cancer 
mortality among women (approximately 458,400) is breast cancer in 
economically developing and developed countries (responsible for 23% 
of all new cancer cases, and 14% of all cancer mortalities respectively) 
[12]. 

According to research done in 2002, industrialized countries had 
higher amounts of the cases, with reference to these approximately 
361,000 cases in Europe (27.3% of cancers between females) and 
approximately 230,000 cases in North America (31.3% of cancers 
between females). Most of the developed countries except for Japan 
had high incidence ratios and the highest incidence ratio by far was 
in Northern America, in 2002 (99.4 age standardized incidence per 
100,000) (Figure 7) [26]. More moderate incidence ratios for breast 
cancer in 2002 were in South America, Eastern Europe, Western Asia, 
Micro/Polynesia, and Southern Africa but until now change relevant 
to incidence ratios for breast cancer among females has not happened 
in these geographic areas. Most regions of Africa (within Western, 
Northern, Eastern, and Middle Africa areas) and most areas of Asia 
(the exception of Western Asia) had the low incidence ratios (<30 age 
standardized incidence per 100,000) for breast cancer in 2002. The 
lowest incidence ratio for breast cancer was in Middle Africa, 2002 

Figure 6: Proposed mechanisms that link energy balance and colorectal 
cancer (HbA1c, glycated hemoglobin).
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(16.5 age standardized incidence per 100,000) [26]. 

The prognosis for breast cancer was clarified by researchers and 
estimated survival ratios were 73% in the developed countries and 57% 
in the developing countries. The highest survival ratio for breast cancer 
cases was in United States (81%). Despite huge differences of survival 
ratios for breast cancer between countries, mortality ratios for breast 
cancer between countries were approximately the same (Figure 7). 
For example, while the mortality ratio for breast cancer was 19.2% in 
Northern America (it had the highest incidence ratio for breast cancer), 
the mortality ratio of breast cancer was 12.1% in Middle Africa (it had 
the lowest incidence ratio for breast cancer). Generally, the ratios for 
breast cancer mortality were approximately between 22.6 and 5.5. Due 
to high incidence and low mortality of breast cancer, it is the most 
prevalent type of cancer worldwide today and will be similar to that in 
the future [26].

The association between breast cancer risk and obesity has been 
investigated in manifold studies. Complicated outcomes have obtained 
from these studies taken together [2]. Generally, it has been reported 
that inverse relative risk between breast cancer and obesity or high BMI 
has been found among individuals under the age of 49, whereas positive 
relative risk between breast cancer and obesity or high BMI has been 
reported among individuals over the age of 80 years. A lot of studies like 
this indicated that menopausal status may be a significant determinant 
in the effect of obesity or high BMI on risk of breast cancer [81]. The 
concern between anthropometric measures and premenopausal and 
post-menopausal breast cancers is summed up in Table 3 and will be 
examined in the present review [81]. 

Basically, while positive association have been found between risk 
of breast cancer and high BMI or obesity in post-menopausal females, 
contrary relations have been found between premenopausal females 
[2,81]. The relative risk for post-menopausal breast cancer has been 
found to be 1.26 (95% CI 1.09-1.46) among individuals who have had 
a high BMI (>28 kg/m²] contrasted with individuals who have had a 
low BMI (<21 kg/m²] [81]. Based on the information from the Pooling 
Project, the relative risk for breast cancer increased up to 1.3 (95% CI 

1.1-1-5) among individual who have had above a BMI of 20 kg/m² and 
up to BMI of 28 kg/m², and further did not increase [20]. Risk for breast 
cancer with BMI above 27 kg/m² has been expressed to be 10-60% 
elevated risk for breast cancer in many general studies, but a more than 
two fold increased risk has been found in some other general studies 
[20]. However, a reduction associated with obesity for breast cancer risk 
has been found between premenopausal females [41]. 

The relative risk ratio for breast cancer for a 10 kg/m² increase in 
BMI has been reported to be 0.86 between premenopausal females by 
the Million Women Study researchers [43], and the meta-analysis done 
in 2008 have presented approximately similar results [42]. Information 
from another study has been explained that the risk for breast cancer 
was recorded to be 0.54 (95% CI 0.34-0.95) between females had a 
great BMI (above 31 kg/m²] contrasted with females had a low BMI 
(below 21 kg/m²] [81]. Previous studies (the Pooling Project, the 
Nurses’ Health Study and the Women’s Health Initiative) have also 
supported identical results [2]. Besides, the risk for breast cancer has 
decreased approximately 18% among premenopausal females had the 
high amount of BMI (>25-28 kg/m²] contrasted with premenopausal 
females had the low amount of BMI (<21 kg/m²] [2,82]. Eventually, 
there is an important inverse relation between premenopausal breast 
cancer and BMI [81].

Also, the association between risk of breast cancer and high 
BMI or obesity among post-menopausal females not used Hormone 
Replacement Therapy (HRT) has been expressed to be stronger 
contrasted with females used Hormone Replacement Therapy (HRT). 
That is, females not used HRT have had higher association between 
obesity and breast cancer risk than females used HRT, and even no 
evidence with regard to this subject has been found between females 
used HRT [2,20,41,82]. 

For example, according to the EPIC studies, the relative risk ratio 
for breast cancer between post-menopausal females who have had 
the high BMI (>25 kg/m²] contrasted with the low BMI (<21 kg/m²] 
was explained to be 1.36 (95% CI 1.06-1.75) between non hormone 
replacement therapy users, while important associations were not found 
between HRT users [82]. Besides, the relative risk ratio for breast cancer 
for a 10 kg/m² increase in BMI has been reported to be 1.40 between 
post-menopausal females not used hormone replacement therapy by 
the Million Women Study researchers (Table 2) [41,43]. Based on the 
research done in the UK, the attributable risk for breast cancers between 
post-menopausal females not used hormone replacement therapy has 
been found approximately 16% for a 10 kg/m² increase in BMI (Table 2) 
[41]. Information from another study has been reported that females not 
used HTR had 1.6 increased risk for breast cancer [20]. Furthermore, 
according to the EPIC study, between post-menopausal females who 
had not used HTR and had gotten over 20 kg through adulthood (from 
age of 20 to age of 60 years), the risk for post-menopausal breast cancer 
was increased to 52% approximately contrasted with individuals who 
had stayed with stable weight through adulthood [2].

The mechanism between breast cancer risk and obesity has not 
been completely understood, but nevertheless we can summarize 
some reported hypothesis in Table 4. Association between breast 
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Figure 7: Age-standardized Incidence and Mortality Rates for Prostate 
Cancer. Data shown per 100,000.

Premenopausal breast 
cancer risk

Postmenopausal breast 
cancer risk

Weight - ++
BMI - ++
Central fat deposition + ++

Table 3: Anthropometric measurements and associated risk for premenopausal 
and postmenopausal breast cancer. +: increased risk; -: decreased risk.



Citation: Kazan M, Karalti İ (2015) The Association between Obesity and Cancer. Endocrinol Metab Syndr 4: 196. doi:10.4172/2161-1017.1000196

Page 8 of 13

Endocrinol Metab Syndr
ISSN: 2161-1017 EMS, an open access journal

Volume 4 • Issue 4 • 1000196

cancer risk and obesity include several mechanisms such as cytokines, 
growth factors, insulin and sex hormones [2] (especially estrogens 
mediate increased risk of breast cancer together with obesity 
between post-menopausal females presumably [41]]. Obesity causes 
hyperinsulinaemia that is associated to decreased synthesis of Insulin 
Like Growth Factor Binding Protein-1 and 2 (IGFBP-1 and 2) and 
as a result of that elevated levels of insulin like growth factor-1 (IGF-
1) [2,83]. Both IGF-1 and insulin can promote cancer by inhibiting 
apoptosis and increasing cell proliferation [84]. Moreover, increased 
IGF-1 activity prevents hepatic secretion of sex hormone binding 
globulin and after increase levels of sex hormones like testosterone 
and estradiol between post-menopausal obese females [2,41,81,83], 
eventually inhibited apoptosis and increased cell proliferation happen 
by binding to androgen and estrogen receptors. 

Besides hyperinsulinaemia also directly affects hepatic sex binding 
globulin synthesis [2,81,83]. Breast cancer between post-menopausal 
females is positively associated to levels of free testosterone and estradiol 
in plasma [7,85], and it can be said that elevated levels of estrogens and 
especially elevated levels of estradiol may largely explain the relation 
among breast cancer risk and obesity in post-menopausal females 
[2,7,8,20,41]. The adipose tissue generates aromatase (is an enzyme that 
metabolizes sex steroids) that converts androgenic precursors from 
the gonads and adrenal into estradiol and estrogen (are precursors 
of estrogens) in fat cells [2,8,41]. Between post-menopausal females 
estrogen production in ovarian is stopped, and the fundamental site 
of endogenous estradiol and estrogen is adipose tissue between post-
menopausal females [2,8]. In this way, obese post-menopausal females 
have higher (approximately 2-fold) concentrations of sex hormones 
(e.g. oestradiols) in circulation than thin post females [2,41]. It is the 
main reason that obesity in post-menopausal females causes breast 
cancer [8]. However, between users of hormone replacement therapy 
no association has been observed among obesity and breast cancer 
risk because the main reason for breast cancer is endogenous estrogen 
production [20]. Unlike post-menopausal obese females, between 
premenopausal obese females decreased levels of sex steroid hormones 
in circulation occurs through presence of anovulatoric cycles (are related 
to obesity) and thus an inverse association between premenopausal 
breast cancer and high BMI or obesity can be reported [2,41]. More 
recent investigations present that leptin and adiponectin (adipose tissue 
derived hormones) can also directly contribute to progress of breast 
cancer [2]. We can summarize these mechanisms in Figures 8 and 9.

As result of these, the mechanism of breast cancer for post-
menopausal females is not completely comprehended but the causes 
of post-menopausal breast cancer seem like insulin resistance, multiple 
metabolic and hormonal changes, hyperinsulinaemia, increased 
androgen levels, conversion of androgen to estrogen in adipose tissue, 
and decreased levels of SHBG related to obesity [81], and the causes 
of inverse relation between obesity and premenopausal breast cancer 
seem like anovular menstrual cycle and lower levels of sex steroid 
hormones [41]. A significant point should be considered that obesity 
between premenopausal females is probably to cause obesity through 
life and thus to an ultimate increase of breast cancer risk [20,41].

Obesity and Endometrial Cancer
Association between obesity and endometrial cancer (the lining 

of the uterus) has been evaluated in the manifold investigations. 
According to the Million Women Study, the relative risk for endometrial 
carcinoma for a 10 kg/m² increment of BMI has been found to be 
2.89 (1.77 between premenopausal females and 3.98 between post-

Mechanisms
Reduced detection of tumour, late diagnosis
Increased free bioactive oestrogen levels*
Increased androgen levels*

Increased extra-glandular conversion of androgens to oestrogens

Decreased steroid hormone binding globulin

Increased growth factors (i.e. insulin-like growth factor*)

Increased receptors for growth factors

Decreased specific binding proteins for growth factors

Hyper-insulinaemia
Increased insulin resistance

Elevated non-esterified fatty acids

Increased lipid-soluble carcinogens, especially in the breast*

Table 4: Possible mechanisms involved with obesity and breast cancer risk. 
*Mechanisms with direct involvement in mammary carcinogenesis.

 

Figure 8: The role of insulin resistance in the development of a 
hyperandrogenic endocrine profile. IGF-1, insulin-like growth factor-1; 
IGFBP1, insulin-like growth factor binding protein 1; SHBG: Sex Hormone-
binding globulin (adapted from Kaaks, 1996).

Figure 9: An overview of the effects of obesity and associated 
insulin resistance on some of our pertinent body organs/systems.
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menopausal females) and the attributable risk for endometrial cancer 
for a 10 kg/m² increment of BMI has been found to be approximately 
46% between post-menopausal females in the UK (Table 2) [41]. In the 
one study, the attributable risk for endometrial cancer for an increase in 
weight of five kilogram has been recorded to be approximately 13%. In 
the other case control investigation, it has been found that the relative 
risk for endometrial cancer is 2.0 (95% CI 1.2-3.3) between females 
who have high BMI (>30 kg/m²] contrasted to individuals who have 
low BMI (<23 kg/m²] [20]. 

Based on the EPIC Study estimates, the relative risks for endometrial 
cancer have been reported to be 1.78 (95% CI 1.41-2.26) between obese 
individuals and to be 3.02 (95% CI 1.66-5.52) between morbid obese 
individuals (BMI ≥40 kg/m²] contrasted to normal weight individuals. 
Oppositely, the relative risk for endometrial cancer has been reported 
to be 1.11 (95% CI 0.91-1.36) between overweight females in the same 
investigation [2]. According to the investigations, generally old obese 
females have higher risk ratio for endometrial cancer than young 
obese females. Distinctively, in one study, increase in the risk ratio for 
endometrial cancer has been reported to be similar between young 
and old obese females. In the other investigation, the risk ratio for 
endometrial cancer with obesity has been found to be stronger between 
premenopausal females. Nevertheless, it has been said that obesity in 
late adulthood appeared stronger association with endometrial cancer 
than obesity in early age of individuals [20]. 

Also, assessment of adiposity can give a better consequence to 
be associated with endometrial cancer risk than BMI. Adiposity can 
measure using with a lot of different techniques such as WHR (waist 
hip ratio), hip or waist circumference, and sub scapular skin fold. These 
measurements have been all reported to be importantly and positively 
related to endometrial cancer risk in some of investigations. However, 
in some investigations, WHR (waist hip ratio) has not been remained 
related to endometrial cancer after arrangement of BMI. In the three 
investigations, WHR has been independently related to endometrial 
cancer risk but in the three investigations, after arrangement of BMI, 
this relationship has lost its importance. Moreover, sub scapular skin 
fold can give better result to evaluate endometrial cancer risk than waist 
hip ratio yet it become expressionless to evaluate endometrial cancer 
risk after arrangement of BMI [2,20]. In some of investigations, after 
arrangement of BMI, only the relative risk for endometrial cancer for 
high waist circumference (≥ 88 cm) contrasted to low ones (<80 cm) has 
remained important that its value was 1.50 (95% CI 1.10-2.04) [2] and 
it has been found that evaluating abdominal body fat for endometrial 
cancer risk have more concerned contrasted to gluteofemoral body fat 
[2,20]. 

In addition that, the association between risk of endometrial 
cancer and high BMI or obesity and waist and hip circumference 
among females not used Hormone Replacement Therapy (HRT) has 
been expressed to be stronger contrasted to females used Hormone 
Replacement Therapy (HRT). That is, females not used HRT have had 
higher association between obesity and breast cancer risk than females 
used HRT, and even no evidence with regard to this subject has been 
found between females used HRT [2].

Consequently, in the most investigations, it has been found that 
obesity or high BMI has increased endometrial cancer risk. However, 
in some investigations, it has been found that the elevated risk has been 
represented only for the highest risk interval of BMI. Therefore, the 
mechanism between endometrial cancer risk and obesity has not been 
completely understood [20]. Nevertheless, we can say some reported 
hypothesis. This hypothesis is approximately the same with hypothesis 

of breast cancer. Accordingly, between premenopausal obese females, 
obesity causes increased continuous anovulation and as a result of 
this, elevated ovarian androgen production and subsequently lack of 
progesterone. 

Eventually, elevated exposure to estradiol (is precursor of 
estrogens) occurs by lack of progesterone. This mechanism has been 
called the ‘unopposed estrogen’ hypothesis that the mitogenic effects of 
estrogens can precipitate to develop endometrial cancer. Between post-
menopausal obese women, high weight causes insulin resistance and 
hyperinsulinaemia that is associated with decreased synthesis of Insulin 
like Growth Factor Binding Protein-1 (IGFBP-1) and as a result of that 
elevated levels of Insulin like Growth Factor-1 (IGF-1). Both IGF-1 
and insulin can promote cancer by inhibiting apoptosis and increasing 
cell proliferation. Moreover, increased IGF-1 activity prevents hepatic 
secretion of sex hormone binding globulin and after increase levels 
of serum concentration of estradiol and specific androgens between 
post-menopausal obese females, eventually inhibited apoptosis and 
increased cell proliferation happen by binding to androgen and 
estrogen receptors. Consequently, high level of estrogens and low level 
of progesterone (arises the absence of ovarian progesterone synthesis) 
can lead to endometrial cancer. Besides, high estrogen can lead to 
increase IGF-1 synthesis in endometrial tissue and low progesterone 
can lead to decrease IGFBP-1 synthesis and subsequently formation of 
endometrial tumor [2,41]. 

We can summarize these mechanisms in Figure 10. As result of 
these, the mechanism of endometrial cancer for obese females is not 
completely comprehended but yet, we can say finally that endometrial 
cancer can be associated with increased plasma insulin levels, elevated 
IGF-1 synthesis, reduced IGFBP-1 synthesis, low plasma SHBG levels, 
increased plasma estrogens and androgens and low plasma progesterone 
levels (Table 5) [2,41]. 

Obesity and Other Types of Cancer
Investigators have said that other types of cancer can also be related 

to obesity, in spite of limited data that does not enable to definite 
consequences [2]. 

Figure 10: Obesity, hormones and endometrial cancer.
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Obesity and renal cancer

Association between obesity and renal cancer has been evaluated 
in the manifold investigations. The risk for renal cancer has been 
reported to be 2.6-fold elevated by associating with the highest quartile 
of BMI contrasted with the lowest. According to pooled four of the case 
control studies, the risk for renal cell cancer has been reported to be 
3.6-fold elevated between females and 1.6-fold elevated between males 
by associating with the fourth quartile of BMI contrasted with the first 
[20]. In the 2008 meta-analysis, the relative risk for kidney carcinoma 
for a 10 kg/m² increase in BMI has been reported to be 1.54 among 
males and 1.80 among females and the attributable risk for renal 
cell carcinoma for a 10 kg/m² increase in BMI is approximately 22% 
between men and 27% between women in the UK (Table 2) [41]. As 
well as all these studies, according to the eleven case control studies, 
between either females or males an elevated risk ratio for renal cell 
cancer was reported by relating to increased BMI and based on the nine 
case control studies, we can say that between both males and females 
an elevated risk ratio for renal cell cancer was reported by relating to 
high BMI [20]. According to the European Prospective Investigation 
into Cancer (EPIC), there is an association between high BMI and renal 
cancer risk in females, but not in males. Even, the relative risk for renal 
cell carcinoma has been reported to be approximately 1.68 between 
females (95% CI 1.03-2.75) who had high BMI (≥30 kg/m²] contrasted 
to those with normal BMI (<25 kg/m²] and to be approximately 1.06 
between males (95% CI 0.66-1.70) who had high BMI (≥30 kg/m²] 
contrasted to those with normal BMI (<25 kg/m²] [2].

The international collected investigation and four case control 
investigations have indicated that the risk ratio for renal cell carcinoma 
has been elevated greater between females than between males by 
associating with increased BMI [2,20]. Furthermore, one investigation 
has indicated that the risk ratio for renal cell carcinoma has been elevated 
equally between both males and females by relating to high BMI [2]. 
However, one case control investigation has showed an inverse result 
that the risk ratio for renal cell carcinoma has been elevated greater 
between men than between women by relating to increased BMI [20]. 
Oppositely, according to another investigation, association between 
renal cancer and obesity has not been found among both females and 
males. In addition, it has been examined by researchers that whether 
there is an association between cancer of the renal pelvis (rare type of 
the cancer) and BMI or not and as a result of this, any relation has not 
been found [20]. 

As a result, it was established in the most of investigations that 
obesity and overweight (or high BMI) increases the risk of renal cell 
carcinoma. However, the biological mechanism for renal cell carcinoma 
associated with obesity has not been completely understood [2,41]. In 
addition, the differences between men and women in the relative risk 
(generally more high in females than in males) have not been exactly 
explained. While some researcher had said that hormonal levels and 
gender specific fat distribution lead to these differences, others had 
said that body fat distribution does not guess the risk of renal cell 

carcinoma [2,20]. Besides, renal cell carcinoma risk in obese individual 
has increased independently of high blood pressure [20]. That is, we 
can understand that different mechanisms of high blood pressure (or 
hypertension) and obesity (or high BMI) may separately influence 
kidney cancer [20,41]. At the same time, a risk factor for renal cell 
carcinoma is hypertension that is strongly related to high BMI (or 
obesity) [41].

Obesity and pancreatic cancer

Investigators has been reported some inconsistencies between 
the risk of pancreas cancer and obesity or overweight. In 2002, it has 
been reported that obesity does not lead to pancreas cancer in the 
IARC report. However, in 2007, persuasive evidences associated with 
obesity and pancreas cancer has been found by the World Cancer 
Research Fund investigators. In 2008, UK, whereas it has been found 
that the relative risk ratio for pancreas cancer for a 10 kg/m² elevated 
in BMI was 1.25 between females, no important association has been 
found between males (Table 2). In the same study, the attributable risk 
between pancreas cancer and obesity and overweight has been found 
to be approximately 11% between females (Table 2) [41]. According to 
the twenty one independent prospective investigations, the relative risk 
for pancreatic cancer for 5 kg/m² increase of BMI has been reported to 
be 1.16 (95% CI 1.05-1.28) between males and to be 1.10 (95% CI 1.02-
1.19) between females [2]. 

The mechanism between obesity and pancreas cancer has not been 
understood completely. Diabetes (arises because of obesity) can be 
associated with elevated risk of pancreatic cancer yet it is unclear [41]. 

Obesity and Ovarian Cancer

Association between obesity and ovarian cancer has been evaluated 
in the manifold investigations. According to some of them, the 
association has been found between obesity and ovarian cancer, but 
in other investigation researchers have found no correlation between 
obesity and ovarian cancer [2,20]. According to the twenty eight 
studies, the risk for ovarian cancer has been reported to be 1.2 fold 
elevated (95% CI 1.0-1.3) by associating with overweight and to be 1.3 
fold elevated (95% CI 1.1-1.5) by associating with obesity [2]. However, 
opposite consequences has been found in a lot of cohort studies. In 
1994, no association between obesity and ovarian cancer was found 
among obese females contrasted with Danish individuals by Moller et 
al. In addition, again in 1994 (Törnberg and Carstensen), no increased 
risk (relative risk=1.0; 95% CI 0.92-1.1) for ovarian cancer between 
Swedish females was found by associating with BMI. In another study, 
relative risk between BMI and ovarian cancer was reported to be 1.1 
(95% CI 0.64-1.9). According to the case control studies, a direct 
association was found in five investigations, no association was found 
in four investigations and an inverse association was found in one 
investigation [20]. 

In a conclusion, inconsistent reports about ovarian cancer and 
obesity do not allow any outcome to be defined the association. That is, 
no relation was found with obesity [20].

Conclusions
Obesity importantly causes a lot of types of cancer such as 

adenocarcinoma of esophagus, colorectal cancer, endometrial cancer 
(the lining of the uterus), post-menopausal breast cancer and renal 
cell cancer [41]. Furthermore, obesity can lead to elevate other cancer 
risk the kind of gallbladder cancer, pancreatic cancer, hepatocellular 
cancer (subtype of liver cancer), thyroid cancer, cervical cancer 
(adenocarcinoma of the cervix), Non-Hodgkin Lymphoma (NHL), 

Mechanisms
Increased plasma insulin levels 
Elevated IGF-1 synthesis 
Reduced IGFBP-1 synthesis
Low plasma SHBG levels
Increased plasma estrogens and androgens
Low plasma progesterone levels

Table 5: Possible mechanisms related to obesity and endometrial cancer risk.
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leukemia, multiple myeloma and malignant melanoma (a type of skin 
cancer). We have multiple adequate evidences about that. Nevertheless, 
the mechanisms between cancer risk and obesity are uncertain 
for a lot of cancer types [2]. Besides, obesity affects higher levels on 
endometrial cancer (the attributable risk is 46%) and adenocarcinoma 
of the oesophagus (the attributable risks are 40% between males and 
37% between females) than on other (Table 2). In addition, current 
investigations assert that the attributable risks for all cancers are 
approximately 5% between males and 6% between females by associating 
with obesity and overweight in the UK (Table 2). Consequently, it is 
assumed that obesity affects differently on cancer sites [41].

Most of investigations present association between obesity and 
cancer in separately males and females due to differences of their body 
composition and body fat distribution. Nevertheless, gender specific 
outcomes do not exhibit in many researches. Moreover, in most of 
investigations, degree of adiposity (or obesity) was determined with 
using BMI. However, body fat distribution cannot be evaluated by using 
BMI. Hence, degree of adiposity and determine of obesity should be 
found by using combination of varied measurement techniques (like 
waist circumference, BMI, waist hip ratio) in the future investigations. 
Also, it is uncertain whether or not a linear association exists between 
cancer risk and body fat accumulation and whether or not there is a 
threshold value. As a result, the mechanism between cancer risk and 
obesity should be investigated in depth in the future researches [2], and 
if the increase of obesity rates will continue, an elevated prevalence of 
cancer will be seen in the future [41].
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