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Abstract
India is a developing country which is in a transitional state of under nutrition due to poverty and obesity due to the
industrialization and rapid urbanization. In India, more than 135 million individuals are affected by obesity. Urban population and
states with high socio-economic status were found to be having higher obesity prevalence. According to ICMR-INDIAB study 2015,
prevalence rate of obesity and central obesity vary from 11.8% to 31.3% and 16.9%–36.3% respectively. Obesity is one of the main
medical and financial burdens for the government. This problem of obesity can be preventable by spreading public awareness
about obesity and its health consequences. Governmental agencies should promote the benefits of healthy lifestyle, food habits and
physical activity. Obesity is a risk factor for cancer. This is a root and branch review of obesity and cancer.

Introduction
Obesity is not a new disease. The Palaeolithic sculptor of the
Venus of Willendorf (Figure 1), working about 25,000 years ago,
cannot have rendered the shape of a very obese female so perfectly
from imagination alone. Hippocrates himself reported that obese
people more frequently died suddenly and recommended that
“they should eat only once a day and take no baths and sleep on
a hard bed and walk naked as long as possible.” [1] Body mass
index (BMI) is a ratio of weight in kilograms divided by height in
metres squared (Kg/m2). It is good a predictor for overall health
and nutritional status. Obesity is one of the most neglected health
problems which lead to cancer, diabetes and cardiovascular disease
[2]. Globally, more than 1.9 billion adults are overweight and 650
million are obese. Approximately 2.8 million deaths are reported
as a result of being overweight or obese. Overweight and obesity
have become a major public health problem in both developing
and developed countries. India is a developing country which is in
a transitional state of under nutrition due to poverty and obesity
due to the industrialization and rapid urbanization. In India, more
than 135 million individuals were affected by obesity. Previously,
different studies were reported which after using different
methodologies and cut off points for defining obesity that created
Copyright © All rights are reserved by Prem Ravi Varma PK.

complications in comparison. Presently there is no collective data of
prevalence of obesity in India. So, that the present study represents
the prevalence of general obesity in India on the basis of studies
reported during last 20 years.

Figure 1: Venus of Willendorf. Paleolithic carving in oolitic
limestone from about 25,000 BCE. Wellcome Library,
London.
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Criteria for Screening Obesity
a) WHO criteria for screening obesity for Asian population
[3]- Men WC = 85 cm; WHR = 0.90; and Women WC = 80 cm;
WHR = 0.80

BMI (Kg/m2): Underweight =<18.5; Normal = 18.5-22.9;
Overweight = 23.0–24.9; Obesity I = 25.0–29.9; Obesity
II ≥ 30.0.
b) NHLBI Obesity Education Initiative, 2000 [4]- BMI (Kg/
m2): Underweight <18.5; Normal = 18.5–24.9; Overweight = 2529.9; Obesity I = 30-34.9; Obesity II = 35-39.9; Extreme obesity
III ≥40.

Obesity and the indian scenario

Major national survey i.e. national family health survey-4
(NFHS-4) [5] reported that socioeconomically backward states
(i.e. Jharkhand, Bihar, Madhya Pradesh and Chhattisgarh)
having low rate of prevalence of obesity as compared to higher
socioeconomic states (i.e. Punjab (Chandigarh), Goa, Delhi, Andhra
Pradesh, Telangana, Puducherry and North east states). The survey
revealed that the urban population were at higher risk of obesity
as compared to rural population [6]. Studies on tribal population
reported higher risk of obesity [7]. In Uttarakhand region reported
more than 50% obesity in both the sexes which is higher than the
previous NHFS-4 [8-10] reported. ICMR INDIAB, 2015 conducted a
study among rural and urban populations of four major states (i.e.
Chandigarh, Maharashtra, Tamil Nadu and Jharkhand) and reported
high obesity rate in Chandigarh and lowest in Jharkhand [11].
A high prevalence of obesity of more than 40% was seen among
Marwari community which is a socioeconomically well-established
community [12]. According to NCD risk factor surveillance obesity
in South India was reorted to be higher (i.e. 27.2%) followed by
North India (i.e. 23.8%) and lowest in West India (i.e. 15%) [13].
The NFHS-4 study in 1998 reported 10% of prevalence of obesity in
Andhra Pradesh which is increased to more than 33% among both
the sexes indicating that with the modernization the prevalence of
obesity is also increased more than 3 times. There is huge evidence
of literature which indicated that women were the prime victim of
obesity compared to men.

Methodology

Participants: All the 4280 new patients visited Cochin Cancer
Research Centre for cancer treatment from November 2016 to
October 2019. The ethics committee of the Cochin Cancer Research
Centre advised that no prior approval is required for analysis of
routine data in April 2017.
Materials: Body mass index (BMI) of each patient was
meticulously recorded by the Department of nursing and compiled
by the medical social workers on registration at the Cochin Cancer
Research Centre using the Quetelet Index.
Quetelet Index = body weight (kilograms) divided by height
squared (meters) = BMI.

Design: Descriptive study
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Method: An analysis of the BMI registers at the Cochin Cancer
Research Centre from December 2016 to September 2019 showed
that:
a)

50% of patients had normal body weight.

c)

18% of patients were obese.

b)
d)

15% of patients were overweight.

10% of patients were underweight.

Discussion

What causes obesity?
Overweight and obesity are the result of chronic energy
imbalance. When caloric intake exceeds caloric expenditure, excess
energy is stored in the form of adipose tissue, and subsequently
body mass is increased. Adipose tissue was once believed to
be an inert physiologic buffer to store excess energy. However,
adipose tissue is now recognized as an active endocrine organ
that promotes multiple physiologic changes that influence disease
risk. As the mass of any object can only increase if the energy put
into it is greater than the energy lost from it, then attention has
obviously been paid to changes in the environment that acted to
promote caloric ingestion and those that have acted to diminish
the expenditure of energy. In brief, until about the past 50 years,
never in the course of history have the majority of humans had such
continuous access to sufficient ingestible calories at a time when
they did not require a large expenditure of energy to acquire them.
There are many powerful influences that together have acted to
encourage caloric intake. Ingestible calories are cheaper than ever
before in human history [14]. The percentage of household income
spent on food has progressively decreased, much of this decrease
being attributable to advances in food production, packaging,
refrigeration and transport [15].
Ingestible calories have been made more desirable and
attractive through food advertising, higher sugar and fat content,
and a sophisticated industry that has cleverly used sensory science
to encourage purchase and consumption of food. What is presented
as a “standard” portion has risen dramatically in size over a relatively
short period [16]. Some people are resistant to the obesogenic
environment while some are susceptible. It is possible, of course,
that all of those who remain lean are making conscious choices to
restrain their food intake and increase their expenditure to obtain
the social, economic and health benefits that leanness brings.
It is also possible that those who are resistant to the obesogenic
environment are somehow different in their biological makeup.
So, a somewhat tongue-in-cheek question is the following: are
lean people ‘morally superior’ or are they ‘biologically different’?
Of course, few things in biology are black and white and it is likely
that both biological predisposition and conscious exertion of choice
both impact on a person’s state of adiposity at any particular time
[17].

Obesity and Breast cancer

There is a large body of evidence supporting an association
between obesity and an increased risk of breast cancer recurrence
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and death. Obesity is a risk factor for complications after mastectomy
[18,19], either alone or in combination with immediate breast
reconstruction, whether implant based or autologous [18-20].
Complications include surgical site complications viz., infections,
wound dehiscence, and prosthetic and flap loss, and, systemic
medical complications viz., venous thromboembolism (VTE) and
pneumonia. Morbidly obese patients (Class III; BMI > 40kg/sq m)
are at particularly elevated risk for these complications [21]. Risk
of VTE in obese patients is procedure dependent, increasing from
0.4% to 0.8% to 1.8% for mastectomy to implant to autologous
reconstruction [22]. Obesity is also a risk factor for lymphoedema
after breast cancer surgey, with risk estimates up to 5.5-fold
higher [23]. This information can be incorporated into surgical
risk counselling and management; for instance, the incidence
of VTE after implant-based reconstruction is approximately 1%
and that after autologous reconstruction is approximately 2%, so
consideration of prophylactic anticoagulants may be reasonable.
Obese patients with cancer should receive full weight-based
chemotherapy doses calculated using their actual body weight,
especially when the goal is cure [24,25]. There is no evidence to
suggest increased haematologic or nonhematologic toxicity with
such dosing.
In contrast, there is evidence to support poorer survival
outcomes (DFS,OS) with underdosing of chemotherapy. In the
event of dose reductions, consideration for resumption of full
weight-based dosing should be the same as those for nonobese
patients. Fixed dosing (independent of body weight or BSA) should
be considered for certain chemotherapy agents (eg. carboplatin).
Overweight and obesity have recently been associated with higher
risk of cardiotoxicity after treatment with trastuzumab in women
with HER2-positive breast cancer [26]. Close monitoring and
effective management of cardiac risk factors (eg. blood pressure,
cholesterol, smoking) should be considered in these patients.
Concerns have been raised about the relationship between BMI
and Aromatase Inhibitor (AI) adjuvant therapy benefit. Available
evidence suggests that anastrozole may be associated with
inferior outcomes (v tamoxifen) in both post- and premenopausal
patients who are obese; this was not found to be true for letrozole
(v tamoxifen) in postmenopausal obese patients [27-29]. For
postmenopausal patients, data from the BIG 1-98 trial (Breast
International Group 1-98 trial) support use of letrozole and data
from ATAC and ABCSG-6a trials raise concerns regarding use of
anastrozole. As a result, because of potentially increased efficacy but
equivalent tolerability, it is reasonable to use letrozole rather than
anastrozole in obese postmenopausal patients. For premenopausal
patients, the current standard of care from TEXT (Tamoxifen and
Exemestane Trial) and SOFT (Suppression of Ovarian Function
Trial) trials is to use exemestane plus ovarian suppression when
indicated for aggressive disease; in the absence of further evidence
to the contrary, this is acceptable for obese patients[30,31].
Although obesity is associated with poor outcomes in women
with breast cancer, it is not clear whether postdiagnosis weight loss
(resulting from changes in caloric intake, physical activity, or other
interventions) will reverse this effect. There are several potential
reasons for this. It remains possible that obesity is not causally
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associated with outcomes; in this case, weight loss will not affect
outcomes. If obesity is causally associated with outcomes, biologic
effects of obesity may be fixed at diagnosis (ie, obese women may
have more proliferative or aggressive tumours, characteristics
that may not change with weight loss). Alternatively, the degree of
weight loss possible with available lifestyle interventions (typically
5% to 7%) may not be sufficient to alter outcomes [32,33].

Obesity and Gastrointestinal Cancer

Many patients with GI cancer who are overweight or obese
have comorbid health conditions such as cardiovascular and
cerebrovascular disease, diabetes, and metabolic syndrome at the
time of diagnosis, which may influence treatment decision making.
Although surgery may be more complex in overweight/obese
patients [34], with few exceptions, primarily at the extremes, postoperative morbidity rates and incidence of complications are often
similar to those of normal-weight patients [35]. Full weight-based
systemic therapy should be used when treating obese patients
[36], because rates of toxicity are similar or lower among obese
patients compared with normal-weight patients [37,38]. Oncology
providers should encourage consumption of a balanced and healthy
diet, at least weight maintenance and possibly weight loss in obese
patients, physical activity, and reduction of sedentary behaviours
(eg. television and computer use, prolonged sitting). These
recommendations are consistent with clinical practice guidelines
for patients with cancer [39-42]. Dietary recommendations include
a diet pattern that is high in vegetables, fruits and whole grains[40],
and avoid a western pattern diet that is characterized by frequent
consumption of red and processed meats, sugar desserts and sugarsweetened beverages, and refined grains [43].

The use of meal replacement products, including packaged
entrees and shakes [44], or referral to commercial weight loss
programmes may be useful to promote initial weight loss for
survivors of disease sites where overweight or obesity are
associated with outcomes [45]. Patients should participate in
regular physical activity towards the volume goal of a minimum
of 150 minutes per week of moderate-intensity aerobic activity
[40,41]. However, any volume of physical activity that a patient
can do should be considered better than sedentary behaviour [41].
Many patients will elect to use walking as their primary modality
of activity. For these patients, a walking cadence of 100 steps per
minute is consistent with moderate intensity for most adults [46].
Activity should be accumulated in bouts of >/=10 minutes; the
use of a pedometer is encouraged to quantify step counts, and
1,000 steps in 10 minutes or 3,000 steps in 30 minutes is a useful
mnemonic to guide patients. Higher volumes of regular physical
activity (250 to 300 minutes per week) may be required for the
prevention of weight regain. Patients with physical impairments
that may serve as a barrier or make it unsafe to engage in physical
activity [47] should be referred to trained rehabilitation health care
professionals [48].

Obesity and Endometrial cancer

In sharp contrast to many other cancer types, the incidence and
mortality of endometrial cancer continue to grow. This unfortunate
trend is, in no small part, a result of the worldwide obesity epidemic.
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More than half of endometrial cancers are currently attributable to
obesity, which is recognized as an independent risk factor for this
disease. Women diagnosed with endometrial cancer or complex
atypical hyperplasia (CAH), a precursor lesion to endometrial
cancer being obese portends worse outcomes. Obesity contributes
to the increased risk of endometrial cancer in the postmenopausal
uterus by a variety of mechanisms. Visceral fat is a complex
endocrine organ, composed of adipocytes and preadipocytes, as
well as infiltrating macrophages, stromal, nerve, and stem cells.
Together, they secrete an array of adipokines that exert local and
systemic effects, which increase endometrial proliferation and
promote tumorigenesis [49-52]. In premenopausal women, the
cyclic expression of oestrogen by the ovaries drives endometrial
proliferation. After menopause, peripheral tissues, especially
adipose tissue, become the main site of oestrogen synthesis.
Furthermore, adipose tissue is a source of mesenchymal stem cells,
which can be recruited to support tumour growth and progression
[53,54].

Interventions for the prevention of endometrial cancer 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. Robotic surgery
may offer advantages over traditional laparoscopy in women with
increasing BMI as it is associated with longer operating times and
an increased risk of postoperative morbidity. The total number of
surgical complications was highest among morbidly obese patients
who underwent laparotomy. It is estimated that approximately
10% of patients with early stage endometrial cancer are medically
inoperableas a result of obesity-related medical comorbidities,
such as cardiovascular disease and diabetes-related end-organ
damage [55]. These patients can be managed with primary
radiation therapy. A recent consensus statement from the American
Brachytherapy Society recommends that women with inoperable
clinical stage I endometrial cancer undergo imaging with magnetic
resonance imaging (MRI). Women with no apparent lymph node
involvement or deep myometrial invasion on MRI may be managed
with brachytherapy alone. If these factors are present or no MRI
imaging is performed, a combined approach with external-beam
radiation and brachytherapy should be considered [56]. As obesity
among young women continue to increase, oncologists are seeing
younger women with endometrial cancer. Ovarian conservation
at the time of surgery and the use of fertility-sparing treatments
impact clinical management.

Obesity and Renal cancer

There is an obesity paradox in patients with Renal cell
carcinoma with the clear cell variant. That is, although obesity is
an established risk factor for renal cell carcinoma, being obese
at diagnosis seems to be associated with a favourable outcome
compared with the outcomes of patients with normal weight at
diagnosis [57]. Some studies have reported that obese patients are
more likely to be diagnosed with favourable clinical characteristics,
including lower stage disease, lower Fuhrman grade, and smaller
tumours, compared with normal-weight patients [58]. Further
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support from gene expression analyses demonstrates that obese
patients are less likely to have a tumour with fatty acid synthase
(FASN), which encodes the proteins necessary for tumour growth
[59].

Obesity and other cancers

There is no clear link between obesity and overall prostate
cancer incidence. A growing body of research indicates that obesity
is associated with worse pathologic outcomes in prostate cancer;
however, evidence of an association has varied across cohort studies
[60]. Epidemiologic studies show that obesity is associated with an
increased risk of prostate cancer aggressiveness, progression, and
cancer-specific mortality [61]. Although physical activity, especially
vigorous activity, is inversely related to the incidence of aggressive
prostate cancer and may also be associated with a decreased
overall incidence of prostate cancer, in an analysis of asian cohorts
associations between obesity and prostate cancer seem to be
independent of the level of physical activity[62].
Epidemiologic evidence from prospective cohort studies
indicates dose-response associations between excessive
bodyweight and an increased risk of mortality from several subtypes
of haematologic malignancies especially multiple myeloma
and Non-Hodgkin’s Lymphoma (NHL) and Diffuse Large B Cell
Lymphoma [63]. Across these studies, a worse prognostic outcome
in underweight patients was reported, consistent with the impact
of the disease process on weight [64-66]. Current evidence suggests
a modest but consistent direct effect of BMI on poor prognostic
outcomes in lymphoma, multiple myeloma, and leukaemia [67].
Risk increases in a dose-response manner in several subtypes of
haematologic malignancies. It is also important to note that the
adverse impact of BMI on multiple myeloma prognosis may reflect
aetiologic risk that starts growing early, during young adulthood
[68,69]. Separating the aetiologic effect, disease severity at
diagnosis, and outcomes requires more evidence from randomized
interventions. To date, the small number of prospective studies
and the lack of adjustment for possible confounding factors such
as treatment, smoking, and comorbidities may bias the estimates
reported for mortality as a result of haematologic malignancies.

Conclusion

The role of governmental policies, laws and regulations in
preventing the obesity epidemic Obesity is currently attracting
public and political attention, but this may not be a lasting
phenomenon. Indeed, the stigma associated with being obese
means that the public constituency agitating for change is quite
small. There is not a groundswell of overweight and obese people
calling for action – the pressure is predominantly coming from the
professional sector. This makes obesity a commercial success but a
market failure. Even though legislation for obesity prevention could
not be directly aimed at eating and physical activity behaviours,
any ‘rule-based’ approach (even at the level of school or home
rules) is likely to be a powerful way of changing social norms and
attitudes. For example, a policy banning high fat or sugar food and
beverages from school canteens can be expected to accelerate the
transition in norms from canteens full of foods high in fat, sugar and
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salt to canteens with foods that match those promoted in school’s
nutrition curriculum.

While only a few percent of children’s total yearly energy intake
come from the school canteen, having visible icons of healthy
food are likely to be very important in influencing eating patterns
outside school, and show children and parents the way forward
for healthy eating. Government policy leadership will be needed
to accelerate effective action to reduce obesity and its associated
inequalities. The suite of interventions will have to include some
‘hard paternalism’ policy options such as legislation and regulation
to make human environments less obesogenic. The calls for action
from public health and community advocates are strong. When real
political leadership is added to the mix, real progress can be made.
The data presented from the Cochin Cancer Research Centre is a
bird’s eye view to the obesity burden of Kerala State in India.
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