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ABSTRACT

BACKGROUND

Breast cancer is the most common cancer in women of India and across the globe.
More than 2.1 million women were diagnosed to have breast cancer in 2018
worldwide. An incremental trend in incidence and mortality has been observed in
South-Asian, low to middle income, developing countries. Age adjusted incidence in
India is 25.8 per 100,000 women in India. The established risk factors for causation
of carcinoma breast have been deduced primarily from Western studies and their
applicability to Indian women remains varied. We wanted to evaluate the relevance
of the established risk factors for carcinoma breast in patients presenting to our
institute.

METHODS

This case-control study included 65 patients with histologically confirmed diagnosis
of carcinoma breast in the test group and 65 healthy women in the control group. All
enrolled women were made to fill a questionnaire to assess for presence or absence
of established risk factors in them. Results were obtained by calculating percentage
of women with these risk factors in both arms.

RESULTS

Among the established factors for carcinoma breast, 18.4% patients in the test group
were obese compared to 12.3% women in the control group. This difference was
found to be statistically significant with a p value of <0.02. However, there was no
significant relevance between the two compared groups with respect to other risk
factors studied.

CONCLUSIONS

While the established risk factors for carcinoma breast have been found to be
relevant in multiple national and international studies, their applicability to specific
populations such as those catered to by our institution varied. Out of all the
established risk factors for carcinoma breast in the western population, the present
study suggested significance only for obesity, with a BMI of 230 Kg/m?2
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BACKGROUND

As per World Health Organization 2018 statistics, non-
communicable diseases claim 41 million lives every year,
equivalent to 71% of all deaths globally. Cancer is emerging as
one of the most important health issues worldwide, with
cancer related incidence and mortality growing rapidly. It is
expected to rank as the leading cause of death and the single
most important barrier to increasing life expectancy in every
country of the world in the 21st century.! According to
Globocan 2018, an estimated 18.1 million new cases and 9.6
million cancer deaths occurred in 2018.! This figure is
expected to rise to 11 million deaths by the year 2030.2

Carcinoma of breast is the second most common cancer

overall and the most common cancer in women worldwide.3 It
accounts for 11.6% of all cancer related mortality, being
second only after carcinoma lung.! More than 2.1 million
women were diagnosed to have breast cancer in 2018
accounting for about 1 in 4 women in the western world.*
A shifting trend towards increasing incidence of breast cancer
in developing countries is occurring, with middle and low
income countries accounting for most of the breast cancer
related deaths globally.> Out of the total cancer related deaths
worldwide, Asia accounts for 57.3% of total.! Regions such as
South America, Africa and Asia where the incidence was
significantly low until recently, now show a tremendous rise.¢
This transition can be attributed to a combination of
demographic and social/ economic factors or westernization
of lifestyle.”8

Breast cancer is now ranked number one cancer in women
of India leaving behind cervical cancer. According to Globocan
2012, India and China collectively account for one-third of
global breast cancer burden. Age-adjusted incidence rate for
Indian women is as high as 25.8 per 100,000 and mortality rate
is 12.7 per 100,000.9 India experienced a 11.54% increase in
incidence and 13.82% increase in breast cancer mortality
between the years 2008 to 2012.3.10 Most cases are diagnosed
at a locally advanced or metastatic stage and hence is a cause
of significant morbidity and mortality.

Various modifiable and non-modifiable factors have been
attributed to the causation of breast cancer.!! Advancing age,
menarche at <12 years, menopause at >54 years, nulliparity,
age >30 years at the time of first pregnancy, family history of
cancer, previous history of benign breast disease such as
atypical hyperplasia, obesity, smoking, alcoholism, use of
hormone replacement therapy are some of the established risk
factors for carcinoma breast. Breast-feeding, regular physical
activity and healthy lifestyle on the contrary are considered as
protective against breast cancer.

The relevance of these risk factors in breast cancer
causation in women of European and American ancestry is
well established in various studies. But the bearing of these
factors in Indian population who are diverse in terms of
geography, ethnicity, culture, dietary habits and access to
medical continues to remain a matter of uncertainty. Better
understanding of the risk factors specifically in our population
is pertinent for optimum screening and treatment. Hence, in
this current study, we sought to evaluate the applicability of
the established risk factors for carcinoma breast in patients
presenting to our institute.
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METHODS

This single-centre, hospital-based, case-control study was
conducted from January 5, 2019 to August 4, 2019 in the
Department of Radiation Oncology, Christian Medical College
& Hospital, Ludhiana included 130 women aged 40 to 80 years.
The study design was approved by the ethics and research
committee of the institute. Women were enrolled in the study
after taking written informed consent, which included 65
patients of carcinoma breast on follow-up in Radiation
oncology OPD taken in the test group and 65 healthy women
from the community in the control group. We see an
approximate of 140 breast cancer patients in OPD every year,
of which around 120 patients (i.e. 85-87%) are previously
diagnosed and treated cases who visit for follow-up. We
included these follow-up patients in our study over a period of
7 months. Of approximately 70 follow-up patients seen in this
duration, 65 consented for enrolment in the study and were
put in the test arm. Based on this number, 65 healthy women
were included in control arm.

All enrolled subjects were made to complete a
questionnaire  regarding  demographic, reproductive,
anthropometric and hormonal factors to assess for the
presence or absence of the established risk factors in women
diagnosed with carcinoma breast which formed the test group
and women from the community which constituted the control
group.

Risk factors being evaluated were: Obesity, early
menarche, late menopause, age at eldest childbirth, parity,
breast feeding, use of hormone replacement therapy (HRT),
benign breast disease and family history.

Weight and height for all women were measured. Weight
was measured to a nearest of 0.1 kilogram in light clothing and
without shoes using standard weighing scales. Height was
measured to a nearest of 0.5 centimetres without shoes using
a steady wall mounted stadiometer. BMI was calculated using
the formula: weight (Kg)/ height (m2). Presence of obesity was
taken as a body mass index of >30 Kg/m2 according to World
Health Organization classification. Early menarche was taken
as start of menstruation <12 years of age. Late menopause was
taken as cessation of menstrual cycles after 55 years of age.
Age more than 30 years at time of first childbirth was taken as
a risk factor. Breast feeding of children was taken as a
protective factor. Nulliparity, use of hormone replacement
therapy, presence of any benign breast disease in the past and
positive family history of carcinoma breast in first- or second-
degree blood relatives were taken as risk factors, whereas
their negative counterparts were taken as protective factors in
our study.

Statistical Analysis
Categorical variables were presented in number and
percentage (%) and continuous variables were presented as
mean * standard deviation (SD) and median. Quantitative
variables were compared using the t-test and significance was
tested using the p-test.

Results were calculated by estimating the percentage of
women in whom the established risk factors were present in
both groups. A p-value of <0.05 was considered as significant.
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RESULTS

In the present study, test and control groups were equally
matched with respect to age, educational status (uneducated
or basic schooling vs higher education), occupation (employed
versus unemployed), residence (rural vs urban) and dietary
factors (vegetarian vs non-vegetarian), marital status
(married vs unmarried), physical activity (regular physical
activity vs sedentary lifestyle), use of oral contraceptive pills

OCPs (yes vs no)

(Table 1).

Mean range (in years)
Mean age
Body mass index (BMI)
Mean BMI
230
<30

School
College

Unemployed
Employed

Non-vegetarian

Test Group (n=65)

42-78
57 (£11.27)

28.36 Kg/m?
12 (18.4%)
53 (81.5%)
Education
46 (70.8%)
19 (29.2%)
Occupation
47 (72.3%)
18 (27.7%)

Diet
23 (35.4%)

Control Group P-Value

(n=65)
40-79
56 (£11.04)

24.32 Kg/m?
8 (12.3%)
57 (87.7%)

41 (63.1%)
24 (36.9%)

42 (64.6%)
23 (35.4%)

25 (38.4%)

<0.002

0.829

0.445

0.588

Vegetarian 42 (64.6%) 40 (61.5%)
Residence 0.370

Rural 33 (50.7%) 37 (56.9%)

Urban 32 (49.2%) 28 (43.1%)
Marital Status 0.388

Unmarried 4 (6.1%) 7 (10.7%)

Married 61 (93.8%) 58 (89.2%)
Physical activity 0.580

Regular exercise 3 (4.6%) 7 (10.7%)

No exercise/ routine work 62 (95.4%) 58 (89.2%)

Use of OCPs 0.277
Yes 5(7.7%) 4 (6.1%)
No 60 (92.3%) 61 (93.8%)
Hyperestrogenic State 0.753
Yes 4 (6.1%) 2(3.1%)
No 61 (93.8%) 63 (96.9%)

Table 1. Baseline Characteristics

Women chosen for the study were aged between 40-80
years. Mean age in test group was 57 (¥11.27) years, while it
was 56 (£11.04) years in the control group. Mean BMI for the
test arm was 28.36 Kg/m? compared to 24.32 Kg/m? in the
control arm. 12 patients (18.4%) in the test group were found
to be obese compared to 8 women (12.3 %) in the control
group and this difference was found to be statistically
significant (p value <0.002).

Early menarche was seen in 16 patients (24.6%) vs in 17
women (26.1%) in control group. Late menopause was seen in
4 women (6.1%) in both arms. 4 women (6.1%) in test arm
were nulliparous compared to 2 nulliparous women (3.1%) in
the control arm. Age at eldest childbirth was >30 years in 2
patients (3.1%) vs 3 women (4.6%) in control group. 6 women
(9.2%) in test arm had not breast fed their children, whereas,
this number was 4 (6.1%) in the control arm. Benign breast
disease was previously present in 4 (6.1%) patients of breast
cancer in comparison with only 2 women (3.1%) in control
arm. Hormone replacement therapy was taken by only 2
(3.1%) patients vs 1 healthy woman (1.2%). Lastly, family
history was positive in 3 (4.6%) women suffering from breast
cancer and 2 subjects (3.1%) in control arm respectively.

This data was evaluated to assess for relevance. We found
that there was no statistically significant difference between
the two groups (p >0.05) with respect to the established risk
factors other than obesity.
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Data is represented in the form of charts in Figures 1
and 2.

H Tests M Controls

30 26.1
25 24.6
20 18.4
15 12.3
10 6.16.1 6.1

; I B

0

Obesity Early Late Nulliparity

Menarche Menopause

Figure 1. Percentage of Women in Test (Blue) and Control (Orange)
Groups in Whom the Risk Factors were Present

H Tests Controls
10 9-2

8 6.1 6.1
6 4.6 4.6
4 31 3.1 3.1 3.1
2 I I1.z I
0

AECB No BF BBD HRT Family

History

Figure 2. Percentage of Women in Test (Blue) and Control (Orange)
Groups in Whom the Risk Factors were Present

AECB: Age at Eldest Childbirth. No BF: No Breastfeeding. BBD: Benign
Breast Disease. HRT: Hormone Replacement Therapy.

DISCUSSION

The present case control study conducted at a tertiary teaching
hospital consisted of 65 women each in test and control group.
The age at presentation ranged from 40 to 80 years.
Palachandra et al,’2 conducted a similar study in which women
were aged between 24 to 74 years. Age at presentation ranged
from 18-70 years in a similar study exploring the risk factors
in Turkish women.13 In our study, majority of women in both
arms (40 out of 130 i.e. 30.77%) were in the age group of 61-
70 years. The mean age at presentation was 57 years in the test
group and 56 years in the control group. Meshram et al,14
reported a mean age at presentation of 48.9 years in a similar
study conducted by them.

In the present study, it was observed that women with
carcinoma breast had a strong association with obesity, as
demonstrated by increased body mass index (BMI) levels of
230 Kg/m?. The percentage of obese women in test vs control
arm was 18.4% vs 12.3% respectively (p <0.05). Similar
results were also observed in other similar studies conducted
in India.1>1¢ Breast cancer incidence is known to be higher in
obese women, especially in the post-menopausal age group.
This has been attributed to higher oestrogen levels associated
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with increased adipose tissues and increased aromatase
enzyme levels, causing more peripheral conversion of
androgens to estradiol. Most studies conducted in the pre-
menopausal age group, however, do not show a strong relation
between breast cancer and higher BMI levels. Van der Brandt
etal,1” conducted a pooled analysis of data from seven cohorts
and concluded that BMI showed significant positive
associations with breast cancer among pre-menopausal and
post-menopausal women, respectively. Cheraghi et al,18 have
also demonstrated similar outcomes.

The complex interaction between diet, physical activity
and BMI may however complicate the interpretation of these
results.

There was no significant association of breast cancer with
early menarche (<12 years) or to late menopause (>55 years)
in our study, but a relation has been seen in studies conducted
by Murthy et al'® and Meshram et al.14

Helmrich et al20 reported significant association of
increasing age at first childbirth with incidence of carcinoma
breast. Delay in first childbirth as a risk factor could not be
assessed as majority of the women in both test and control
group had younger age at first childbirth. A possible
explanation for this could be early age of marriage and hence
early first childbirth in Indian women, especially in the age
group studied by us.

The present study did not show any association between
breast feeding as most of the women breast fed their children
to a minimum of one year. Palachandra et al,2 could not
demonstrate any association with lactation in their study.

Relation between parity and breast cancer was not
established in our study in consensus. A similar study by
Wrensch et al,2! showed a significant association of breast
cancer with parity.

There was no association between benign breast disease,
use of hormone replacement therapy and family history, to
breast cancer in the present study. One of the reasons for these
factors not showing up any relation with disease causation in
our study could be an ineffective sample size. Also, most Indian
women are alien to the concept of use of HRT for post-
menopausal symptoms.

Various studies such as Gajalakshmi et al,22 have reported
increased incidence of carcinoma breast in women with higher
education. Rai et al, have reported association of carcinoma
breast with higher education and higher socio-economic
status. In the present study, factors such as education,
occupation, diet, residence, physical activity, marital status
and use of oral contraceptives were not studied for their
association with the disease as most studies in western world
have included them in the category of probable or possible risk
factors, than established risk factors.

Breast cancer is a major cause of morbidity and mortality
among women. In the present study, we concluded that while
the established risk factors for carcinoma breast have been
found to be relevant in multiple national and international
studies, their applicability to specific populations such as those
catered to by our institution varied.

Out of all the established risk factors for carcinoma breast
in the western population, the present study suggested
significance only for obesity, with a BMI of 230 Kg/mz2. This
study, however, opens up future avenue of research where the
association of breast cancer to waist-to-hip ratio and a body
shape index (ABSI) can be further explored in Indian women.
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These parameters are better indicators of obesity as compared
to BMI as they give clearer idea about sites of fat distribution
in body and indicate towards central obesity.

Although epidemiology of breast cancer shows an
increasing trend for incidence and mortality in various parts
of India especially metropolitan cities, more evaluation is
required for establishing more affirmative association of these
risk factors in our population. Cancer projection data shows
that by 2020, the number of women suffering from carcinoma
breast will approximately double. Hence it is all the more
relevant to identify women at higher risk and screen them for
the purpose of early detection and treatment. Women with
non-modifiable risk factors can especially be screened and
high-risk populations be identified.

It was also observed in our study that a delay between
observation of first clinical symptoms and presentation to
hospital for purpose of treatment was present in more than
80% of patients. Most important reasons for this delay were
illiteracy, lack of awareness about cancer symptoms, an
attitude of general indifference towards health in women and
lack of adequate medical facilities. This results in presentation
of people at an advanced disease stage and hence poorer
outcome and greater mortality.

CONCLUSIONS

While the established risk factors for carcinoma breast have
been found to be relevant in multiple national and
international studies, their applicability to specific
populations such as those catered to by our institution varied.
Out of all the established risk factors for carcinoma breast in
the western population, the present study suggested
significance only for obesity, with a BMI of 230 Kg/m?

Future studies to explore the risk factors relevant to Indian
women are needed as most of the established risk factors
found in women suffering from breast cancer in the western
world were not present in the cohort studied. Larger
epidemiological studies would guide us in finding out the risk
factors for breast cancer in Indian women.

Financial or Other Competing Interests: None.
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