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INTRODUCTION
Breast cancer has become the most common cancer among 
women worldwide. It affects over 1.5 million women annually around 
the globe and is the leading cause of cancer-related deaths among 
women. Although the incidence of breast cancer is higher among 
women in developed countries compared to women in developing 
regions, this trend is slowly changing. The increasing incidence of 
breast cancer in developing countries is attributed to factors such 
as increased life expectancy, urbanisation, and the adoption of 
western lifestyles [1,2].

According to GLOBOCAN 2020, there were 2.3 million new cases 
of breast cancer diagnosed globally [3]. Population-based cancer 
registries in India also show an upward trend in breast cancer 
incidence [4,5]. About 15% of all cancer deaths among women in 
India are due to breast cancer [6]. In Kerala, the incidence of breast 
cancer is increasing, and Thiruvananthapuram has emerged as the 
nation’s breast cancer capital, with the highest crude incidence 
rate of 40 per 100,000 women, according to the estimation of 
the Population-Based Cancer Registry for Thiruvananthapuram at 
the Regional Cancer Centre [7]. Breast cancer accounts for 31% 
of all cancers among females in Thiruvananthapuram, and 35% of 
patients are under 50 years old [7]. Additionally, the major cause 
of higher breast cancer mortality rates is attributed to late-stage 
diagnosis [8].

This study included the major known risk factors of breast cancer 
from research literature, such as early menarche, nulliparity, late age 
at childbirth, shorter duration of lactation, late menopause, family 
history of breast or ovarian carcinoma, and any invasive procedures 
on the breast [9-12].

Breast cancer has become the most common cancer among women 
in Kerala, with increasing morbidity and mortality rates over the past 
two decades. Thiruvananthapuram, the capital city of Kerala, has 
the highest incidence rates. Early detection and proper treatment 
of breast cancer improve cure rates and survival rates. Identifying 
women at a higher risk of breast cancer and motivating them for 
screening can detect the disease at earlier stages and contribute 
to early treatment [13]. Studies in BRICS countries, which are in 
a transition stage, have shown that the early diagnosis approach 
is better in downstaging the tumour and improving survival at a 
fraction of the cost needed for population screening [13-15].

Knowledge regarding the prevalence of known risk factors and 
screening practices in a community helps in formulating strategies 
for interventions leading to early detection [16,17]. Currently, there is 
limited data regarding the prevalence of known risk factors for breast 
cancer among women, their breast cancer screening practices, and 
the high-risk population for this disease in Thiruvananthapuram, 
Kerala. The objectives of this study were to assess the risk of 
developing breast cancer among women in Kerala using a breast 
cancer risk calculator and to describe the prevalent breast cancer 
screening practices in the community.

MATERIALS AND METHODS
A descriptive cross-sectional survey was conducted among 1861 
women in the Thiruvananthapuram district of Kerala. The data was 
collected between January 2017 and January 2018. Institutional 
Ethics Committee approval (SGMC-IEC No: 19/195/2016) was 
obtained before beginning the study.

All the female participants aged 30 years and above who gave 
informed consent were included in the study.
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ABSTRACT
Introduction: The incidence of breast cancer is increasing in 
India, making it the most common cancer among women. Early 
detection of breast cancer is crucial for reducing morbidity, 
mortality, and improving the quality of life for patients. However, 
breast cancer mortality rates are higher in India compared to 
other parts of the world, possibly due to late-stage diagnosis. 
Regular screening is key to early detection, but population 
screening is not feasible in India due to limited resources. 
Therefore, high-risk screening is a more practical approach. 
Assessing individual risk using a breast cancer risk calculator 
can help identify asymptomatic women at high-risk and motivate 
them to undergo regular screening, leading to early detection.

Aim: To assess the risk of developing breast cancer among 
women in Kerala using a breast cancer risk calculator and to 
describe their screening practices.

Materials and Methods: A cross-sectional survey was conducted 
among 1861 women aged over 30 years in Thiruvananthapuram, 

Kerala, India. Personal details of the participants, major known 
risk factors of breast cancer, and information about breast cancer 
screening practices were collected using a questionnaire. Breast 
cancer risk stratification was performed using the Snehita breast 
cancer risk calculator.

Results: According to the breast cancer risk calculator, 12.74% 
of the women were classified as high-risk and 65.18% had a 
normal risk of developing breast cancer. Among the participants, 
82.64% stated that they had never undergone any breast cancer 
screening procedures.

Conclusion: Despite Kerala being a state with high female 
literacy rate, the screening practices for breast cancer were 
found to be very low (17.36%). Additionally, 12.74% of the 
women were identified as being at high-risk of developing 
breast cancer. Breast cancer risk calculators can serve as 
a motivational tool to encourage women to undergo regular 
screening.
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Breast cancer risk was assessed using the Snehita breast cancer 
risk calculator [18]. Among the study participants, 237 (12.74%) 
women were in the high-risk category. The risk stratification is 
presented below in [Table/Fig-4].

Sample size estimation: A pilot study was conducted among 
100 women, from which the proportion of high-risk individuals was 
determined to be 18% (p).

Relative precision of 10% (d) and level of significance 5% (α) was 
taken. The sample size was estimated to be 1751 using the following 
formula. Eventually 1861 participants were included in the study.

(Za)2 pq

     d2
=

1.962×18×(100-p)
=1751

      (10% of p)2

Study Procedure
The study participants were selected from fifty-two community-
based awareness sessions on breast cancer conducted in different 
parts of Thiruvananthapuram, covering all municipalities and gram 
panchayats (urban and rural areas). These sessions were organised 
by the Department of Community Medicine at Sree Gokulam Medical 
College, Venjaramoodu, Thiruvananthapuram, Kerala, India. Data 
was collected through face-to-face interviews using a questionnaire 
which consisted of three parts: I) Personal details; II) Parameters 
for the online calculator to compute a risk score using the Snehita 
breast cancer risk calculator; III) Breast cancer screening practices.

Risk assessment was performed using the Snehita breast cancer 
risk calculator [17,18], which is a freely available online tool. The 
following seven parameters were collected from the participants: 1) 
Age of the participant; 2) Age at menarche; 3) Age at first live birth; 
4) Number of live births; 5) Duration of breastfeeding; 6) Number 
of previous breast biopsies, if any; and 7) Number of first-degree 
relatives with breast or ovarian cancer. These parameters were used 
to compute a risk score [Table/Fig-1], which helped in stratifying the 
participants into normal, moderate, and high-risk groups. Advice 
was then given to each group accordingly [18].

Risk score Risk categories

Upto 0.5 Normal risk

> 0.5-0.65 Moderate risk

> 0.65 High-risk

[Table/Fig-1]:	 Breast cancer risk score according to risk calculator.

Data regarding prior breast cancer screening practices were also 
collected using a questionnaire [Annexure 1]. The content validity of 
the questionnaire was checked by experts in the field of Community 
Medicine, Biostatistics, and Oncology.

STATISTICAL ANALYSIS
Statistical analyses were performed using Statistical Package for 
Social Sciences (SPSS) version 20.0. Descriptive statistics, such 
as mean and Standard Deviation (SD), were used for continuous 
variables. Categorical data were presented as frequencies and 
percentages. The chi-square test was utilised to determine the 
association between categorical variables, and a p-value of less 
than 0.05 was considered statistically significant.

RESULTS
The mean age of the study participants was 47.18 years (SD 10.74). 
Among the 1861 study participants, 245 (13.16%) belonged to the 
upper socio-economic class, 985 (52.93%) belonged to the middle 
class, and 631 (33.91%) belonged to the lower class. Other major 
results are summarised in [Table/Fig-2].

Among the 1861 participants, 70 women (3.76%) were nulliparous. 
A total of 141 participants reported undergoing one of the invasive 
procedures such as Fine Needle Aspiration Cytology (FNAC), biopsy, 
lumpectomy, or mastectomy on their breast [Table/Fig-3].

Positive family history in first-degree relatives was found in 90 
participants (4.84%). Among these 90 participants, only two women 
had more than one first-degree relative with a positive history of breast 
cancer. Only two participants reported a family history of ovarian 
carcinoma. No family history of male breast cancer was reported 

Risk predictors Results 

1. Age of the participants 47.18 years (SD 10.74)

2. Age at menarche 13.64 years (SD 1.39)

3. Age at first live birth	 23.87 years (SD 4.0)

4. Women who had given at least one live birth 1791 (96.24%)

5. Breast feeding duration 3.78 years (SD 2.27)

6. Previous breast biopsies 94 (5.05%)

7. First-degree relatives with breast or ovarian cancer 90 (4.84%)

[Table/Fig-2]:	 Description of risk predictors of breast cancer.

Procedures Frequency*

FNAC 47

Biopsy 94

Lumpectomy 24

Mastectomy 4

[Table/Fig-3]:	 Invasive procedures done on breast. 
*Multiple responses

[Table/Fig-4]:	 Breast cancer risk stratification.

[Table/Fig-5]:	 Breast cancer screening practices.

The study participants were asked about any breast cancer 
screening methods they had undergone in the past. It was found 
that 82.64% of women (1538/1861) had never undergone any 
breast cancer screening, while the remaining 17.36% (323/1861) 
had undergone atleast one method of breast cancer screening. 
[Table/Fig-5] shows the breast cancer screening practices among 
the study population.

[Table/Fig-2]. Among the 1861 participants, 731 had attained 
menopause, out of which 644 naturally attained menopause, and 
the remaining 87 had surgically attained menopause. The mean 
age at menopause among these 644 women who attained natural 
menopause was 47.24 years (SD 4.69).
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DISCUSSION
Early detection remains the cornerstone of effective breast cancer 
management as it allows for timely intervention and improved 
treatment outcomes. To achieve this, there is a need to improve 
risk-based screening practices in our society [19]. According to the 
present study, only 17.4% of the participants had undergone any 
method of breast cancer screening. The breast cancer risk calculator 
provided the distribution of risk categories among the participants: 
12.74% were identified as high-risk, 22.08% as moderate-risk, and 
65.18% as normal-risk individuals.

According to NFHS-5 data, the status of breast cancer screening 
in India is alarmingly low [20]. In a study by Jones M et al., on 
cancer screening behaviours among women aged 30-65 years in 
Thiruvananthapuram, 14.2% of women reported undergoing prior 
cancer screening [16], which aligns with the results of the present 
study. This percentage underscores the need for enhanced efforts 
to promote breast cancer awareness and the importance of regular 
screening in India. These numbers fall short of the recommended 
screening rates in Western countries, highlighting potential gaps 
in breast health education and accessibility to screening facilities. 
To improve screening rates, it is imperative to implement targeted 
awareness campaigns, reduce barriers to accessing screening 
facilities, and educate both healthcare professionals and the 
public about the importance of early detection in breast cancer 
management. Socioeconomic factors [17], geographic location, 
and healthcare access play crucial roles in determining screening 
rates, emphasising the need for targeted interventions to reach 
underserved communities [21,22].

Breast cancer risk assessments can be done using online tools such 
as the Breast Cancer Risk Assessment Tool (BCRAT/Gail model) 
[23], BRCAPRO, Breast and Ovarian Analysis of Disease Incidence 
and Carrier Estimation Algorithm (BOADICEA) [24], or International 
Breast Cancer Intervention Studies (IBIS)/Tyrer-Cuzick Claus model 
[25]. These models utilise different predictors to stratify breast cancer 
risk. According to Paige JS et al., breast cancer risk estimates for 
individual women vary depending on the risk assessment model 
used [26]. The Snehita Breast Cancer Risk Calculator [18,27], 
based on the modified Gail score for the Indian population, provides 
recommendations for each risk category based on the risk score. 
Scott DM states in her article on breast cancer screening that a 
formal risk calculator is very useful for assessing a person’s lifetime 
risk of developing breast cancer and determining eligibility for high-
risk screening, contributing to early detection [28]. Studies in South 
India [27] and Western India [29] suggest that the Gail model is 
not an appropriate risk assessment tool for the Indian population, 
highlighting the need for a local tool [30].

Recent studies have emphasised the clinical significance of risk-
based screening. High-risk individuals may benefit from more 
frequent and specialised screening modalities, such as Magnetic 
Resonance Imaging (MRI) and genetic counseling, which can 

improve early detection and risk management [31,32]. Conversely, 
normal-risk individuals can follow standard screening guidelines, 
reducing the potential harms associated with over-screening. This 
risk stratification offers a personalised approach to screening and 
prevention, ensuring effective allocation of resources. Breast cancer 
risk assessment models are continually evolving, incorporating 
additional risk factors such as genetics, family history, and lifestyle 
factors, which can enhance the accuracy of risk stratification 
[33,34]. Recent advances in genomics and artificial intelligence may 
hold promise in further improving the accuracy of risk prediction and 
personalising screening recommendations [35].

Limitation(s)
Since the study was conducted among the general population, 
there is a possibility of recall bias occurring in certain risk factors.

CONCLUSION(S)
In the present study, 12.74% (237) women were in the high-risk 
category, and 82.64% of women had never undergone any breast 
cancer screening. The screening practices significantly associate 
with the various breast cancer risk strata. This study highlights the 
importance of enhancing breast cancer screening participation and 
adopting risk-based stratification approaches. Given Kerala’s high 
female literacy rate, there is a unique opportunity to address this issue 
by promoting community awareness regarding the benefits from early 
detection of breast cancer. The breast cancer risk calculator can 
serve as a vital motivational tool in this context, empowering women 
to understand their personalised risk categories and encouraging 
their participation in screening programs. This approach is especially 
significant in financially constrained healthcare systems as it allows for 
targeted resource allocation to those at higher risk, thus improving the 
burden and overall quality of care.
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[Annexure 1]
Breast Cancer Risk Stratification and Screening Practices of Women in South Kerala

Date

Awareness session number

Location

I. Personal details

•	 Name

•	 Gender

•	 Address

•	 Phone number

•	 Socio economic class: Upper class/Middle class/Lower class

II. Parameters for breast cancer risk calculator

1.	 Present age

2.	 Age at menarche

3.	 Age at first live birth: ….. years/Nullipara

4.	 Number of live births

5.	 Total Breast feeding duration (in years)

6.	 Number of first-degree relatives with breast or ovarian cancer

7.	 Number of previous breast biopsies if any?

Risk score …..

III. Prior screening practices and other details

8.	 If Yes to 7, what all invasive procedures were done on breast Biopsy/Lumpectomy/FNAC/Mastectomy (Tick all applicable)

9.	 Age at menopause: ….. years/Not attained

10.	 If menopause attained, natural or surgical?

11.	 Have you ever undergone any breast cancer screening procedure? (Tick all applicable)

i.	 Clinical breast examination

ii.	 Ultrasonogram

iii.	 Mammogram

iv	 Never screened


