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Abstract
Objective: To assess the awareness of breast cancer and associated risk factors
among educated women from an urban population in Mumbai, India.

Materials and Methods: A self-directed questionnaire-based survey was used.
The questions were based on, life style habits, medical history, menstrual and
contraceptive history, risk factor awareness and screening for breast cancer.

Results: Nine hundred and fifty women were invited for the survey, 763
responded. The mean age of the cohort was 31 years (range 18 – 60). Knowledge
about screening and breast self-examination (BSE) was evident in 682 (89.38%)
of respondents. Furthermore, 334 (44%) of respondents were previously
informed about BSE), of which 148 (19%) regularly performed a BSE. Awareness
of breast cancer screening with mammography was reported by 310 (41%)
subjects. Forty-two women (6%) had undergone mammography screening, with
increased incidence among homemakers compared to professionals and students.
Conclusion: The current study highlights the need for outreach programs to
educate women about breast cancer and inform them about prognosis and selfevaluation methods for diagnosing the disease. In addition strategies to improve
the compliance of breast screening programs are needed.
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Breast self-examination

Introduction
Breast cancer is one of the most common malignancies found
in women and is associated with increased mortality in advanced
disease [1]. The incidence of breast cancer has increased over the
past 30 years due to a variety of factors from improved screening
methods, longevity, and exposure to carcinogens to changes in
lifestyle [2]. However, the mortality rate is decreasing, reflecting
the benefits of early detection, screening and improvements in
treatment [3].

Breast cancer is the most prevalent malignant disease among
women in India with approximately 100,000 thought to be
diagnosed by the end of 2015 [4]. In 2005, 4500 new cases of
breast cancer were reported in Mumbai, accounting for 27.5%
of the total number of new cancer cases seen in India, with an
estimated 5-year survival of 60% [5]. The increasing incidence
of breast cancer is thought to be due to rapid changes in lifestyle
and industrialisation. The changing risk profile among younger
generations combined with westernisation of lifestyle, which
includes late age of first birth, and lower parity [6,7].
Awareness, education, timely screening, prevention and
early treatment have resulted in the significant reductions in
mortality and improved well being of women with breast cancer.
Randomised controlled clinical trials and meta-analyses have
consistently demonstrated that biennial screening mammography
results in a projected 17% reduction in mortality compared to
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no screening [8,9]. There have been significant improvements
in patient outcomes as a result of continually evolving and
improving standards of care, increased community awareness
and new treatment modalities for breast cancer [10]. The aim of
this study was to evaluate the level of breast cancer awareness
and its screening measures (breast self examination (BSE), breast
screening, mammography) amongst women in an urban city.

Methods

A questionnaire was used to assess the knowledge of women
from students to working professionals living in Mumbai,
India. The questionnaire was developed in collaboration with
oncologists, epidemiologists, health care professionals and
psychologists. Nine hundred and fifty questionnaires were sent
to the selected study areas. The Kishinchand Chellaram College
Ethics Committee approved the study and all participants gave
written informed consent.
The questionnaire included demographic data as well as
specific questions associated with breast cancer risk factors.
Questions assessed (1) general awareness about breast cancer,
(2) diet and lifestyle habits such as alcohol, tobacco consumption
and smoking, (3) significant medical history, (4) menstrual history
and (5) information about screening, breast self-examination,
breast screening, mammography. The data was analysed using
standard statistical tools.
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Results
Study
population
characteristics

and

socio-demographic

Out of 950 questionnaires distributed, the response rate was
80% (n = 763). Respondent demographics are presented in Table
1. The age range was between 18 and 60 years with a mean age of
29. Of the 763 subjects, 249 (33%) were married and 501 (67%)
were single (including divorced and widowed).

Knowledge and awareness about breast cancer

Respondents were asked about their knowledge of breast
cancer as a disease and the associated symptoms. Eighty nine
per cent (n = 682) of the participants were generally aware of
breast cancer as a disease, whereas 10% (n = 81) were unfamiliar
with the subject. One hundred and two respondents were aware
that breast cancer could affect both sexes, while 86% (n = 658)
reported that breast cancer only affected women. One hundred
and nine (14%) had previously discussed breast cancer with their
family physician at some point in their lifetime. Interestingly, 83
participants thought breast cancer was infectious and only 44%
(n = 338) understood breast cancer as a hereditary disease.
Awareness of breast cancer as a disease was higher among
students (n = 391) compared to other groups (Table 2). The most
widely endorsed barrier could be hesitation, lack of knowledge,
emotional barrier or inability to make an appointment with
the physician without any symptoms. The understanding about
mammography was reported by 310 women and was higher in
professionals and self-employed participants. Among individuals
Table 1: Socio-demographic characteristics of the study population.
Age group

Marital status

Highest Level of Education

Occupation

Menstrual status

2/5

aware of mammography, only six per cent had undergone this
procedure. Similarly, 334 (44%) participants were aware of BSE,
but only 148 (19%) had actually performed a BSE Table 3.

Dietary and lifestyle habits

According to our findings, 348 (46%) subjects were aware of
foods that can reduce the risk of breast cancer (Table 4). Nine
per cent (n = 68) had a sedentary lifestyle compared with 80%
(n = 611) that followed a moderate lifestyle. Cigarette smoking
and alcohol consumption was higher among professionals
compared to housewives and students. Tobacco-related product
consumption (betel nut, betel leaves, paan masala and masheri)
was significantly higher among homemakers (12%) compared to
self-employed individuals (4%) and students (1%) (Table 5).

Family history of cancer and exposure to radiation

Of the 763 subjects of our study, 166 respondents (22%) had
a family history of cancer, with 51 (31%) specifically of breast
cancer. Table 6 shows that of subjects with a family history
of cancer, 72 (43%) had undergone breast cancer screening.
Furthermore, 337 (44.16%) respondents had been exposed to
some form of radiation in their lifetime e.g. X-rays, Computed
tomography.

Self-reported breast-related symptoms

Ten women had noticed swelling of their breasts on selfexamination, whereas 29 had skin irritation and 20 had
experienced nipple pain (Table 7). Ten subjects had reported a
lump in the underarm area, as well as unusual nipple discharge.

Number
18–30
522
31–45
150
46–60
67
Not mentioned
24
Single
497
Married
249
Divorced
3
Widowed
1
Not mentioned
13
University
119
College
430
Schooling
30
No formal education
40
Not mentioned
144
Teacher
34
Self-employed
163
Homemaker
160
Student
406
Premenopausal
53
Post menopausal
65
Peri-menopausal
643
Undergone hysterectomy
2
Total Number of respondents: 763

%
68.41
19.66
8.78
3.15
65.14
32.63
0.39
0.13
1.70
15.59
56.36
3.93
5.24
18.87
4.45
21.36
20.96
53.21
6.94
8.51
84.27
0.26
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Table 2: Prevalent knowledge/myths of breast cancer among respondents.

Yes

(%)

No

(%)

Awareness of breast cancer as a disease & its symptoms

682

89.38

81

10.61

Breast cancer is infectious

83

10.87

680

89.12

Discussed breast cancer with professionals

109

Breast cancer is hereditary

Table 3: Subgroup analysis of general awareness of breast cancer as a disease.
Teacher

Self-employed
Homemaker
Total

425

55.7

%

No

%

4.32

1

0.13

52

6.94

150

19.65

13

391

51.24

15

14.15
89.36

1.70
1.96

81

10.73

Lifestyle

Respondents

%

Sedentary

68

8.91

Moderate
Heavy

611

80.08

41

5.37

43

Not mentioned
Total

Table 5: Other habits.

44.29

85.71

33

682

Table 4: Dietary and lifestyle habits.

654

Yes

108

Student

338

14.28

5.64

763

Habits

Total

Cigarett/
Alcohol

%

Betel Nuts/ Betel
Leaves/ Paan
Masala*

%

More than
One Habit

%

Nil

%

Teacher

34

2

5.88

-

-

-

-

32

94.11

160

1

0.625

19

11.87

3

1.87

137

85.62

17

2.22

30

3.93

9

1.17

Self-employed

163

Student

406

Homemaker
Total

763

4
10

2.45

6

2.46

3.68

5

1.23

-

6

*In South Asia, paan masala is the practice of chewing pieces of areca nut with lime folded into a betel leaf.
Table 6: Family history of cancer and exposure to radiation.
Subgroup Analysis

Undergone Mammography

Family
History
(h/o)
Teacher

03

Homemaker

20

Self-employed
Student
Total

No
Family
h/o
02

Total
01

BSE

385
707

94.82
92.66

Undergone PAP Smear
Family
h/o

No
Family
h/o

Total

16

07

06

08

04

04

30

06

24

11

05

06

51

04

01

03

51

42

1.47

93.86

Total

08
07

153

No
Family
h/o

07
08

-

Family
h/o

15

148

3/5

13
12

38
39

20
02
41

07
-

13
02
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Table 7: Self-reported breast-related symptoms.

Respondents with any of the Following Symptoms

Number

%

Swelling

10

1.3

Nipple pain

20

2.6

1

0.14

2

0.3

Skin irritation
Redness

29

Nipple discharge other than breast milk

2

Lump in the underarm area

10

Total with symptoms

74

Nipple retraction
None
Total

Discussion
This is a survey-based study that evaluated the knowledge
of breast cancer symptoms and risk factors in a female urban
population in India. Assessment of participant knowledge
about cancer indicated that there is considerable potential for
improvement in breast cancer screening awareness. Increased
awareness was more common in students compared to other
members of the study population. Perhaps the use of social and
mass media awareness about various life-threatening diseases,
such as breast cancer, are likely responsible for this observation.
Additionally, understanding and knowledge about breast cancer
appeared to be associated with level of formal education as well
as interaction and information from family physicians,
With increasing evidence of the association between cancer
and modifiable risk factors, such as obesity, hypertension,
smoking, alcohol consumption, diabetes and dyslipidemia, it is
imperative to increase public awareness of these factors and
devise strategies to introduce early lifestyle changes on a global
level [11-16]. Smoking, alcohol use, as well as low fruit and
vegetable intake, have been reported to be the leading risk factors
for death from cancer worldwide [17,18].
The rates of BSE vary in different countries, ranging rom up
to 52% in India, 54% in England and 55% in Malaysia [19-21].
The findings from our study are consistent with a previous study
about breast cancer preventive measures (BSE & BS), among
South Asian communities in the UK [22]. These are also evident
in our study, in which a majority of subjects carry out BSE rather
than undergoing mammography potentially as a result of fear
of exposure to radiation. Yarbrough and Braden reported one
of the barriers to screening behaviours included fear of results,
treatment and the test itself [23].
There are a number of limitations of the study. Firstly, all
participants belonged to higher socio-economic background.
Hence, our results may not be completely applicable to women
of lower socio-economic status. Secondly, individuals aged 60

689
763

4/5

4

0.3
1.4
9.7

90.3

years or younger, were invited to participate in the study hence
indicating a selection bias, as this may not be representative of the
general population especially as breast cancer is proportionally
higher in women over 60 years. Third, participants included in the
study were mostly educated women, and there could have been
selection bias. It could be argued that the corresponding rates in
less literate women would be assumed to be different than our
group. We speculate that a less literate population would have
inadequate access to health services due to lifestyle factors and
cost considerations of private healthcare. Therefore, it is possible
that findings may not apply to the entire Indian population.

However, with improved level of education and standard
of living this may be a good qualitative assessment for future
policy planning. In conclusion, measures to improve knowledge
and awareness about breast cancer screening, early advice and
involvement in healthcare programs may ultimately lead to
increased rates of survival and, hence, reduced mortality from this
life-threatening disease. The current study highlights the need to
prioritise planning for cancer support services in a country, such
as India, with diverse cultural and economic needs. Furthermore,
it emphasises involvement of the healthcare system to actively
increase awareness of breast cancer symptoms, services
available, and screening or detection methods. An understanding
of the heterogeneity in the socio-economic and cultural habits of
women is essential in directing healthcare awareness.
Coming from a diverse ethnic and conservative/orthodox
background, subjects may be embarrassed to talk to a healthcare
professional about the symptoms due to lack of awareness.

This may be attributed to education, participation in women
development and awareness/outreach programs. Greater
awareness among students is likely attributed to social media. Due
to the structure of the healthcare system in Mumbai, accessibility
to breast screening centers is limited, acting as an obstacle for
early detection as there are very few healthcare centers that offer
free screening facilities. Also, the services at these mammography
clinics are only paid for directly by the patient or private insurers.
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Formal comparative statistics were not possible due to lack of
stability in matching the large cohort with many variables.

Breast cancer awareness helps women to acknowledgement
the part they can play in being empowered to improve their
health, not in terms of statistics used for mortality but on the
qualitative effects of reductions in morbidity.
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