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Abstract

Introduction:Breast cancer is the most common cancer among women in India. However, screening uptake still
remains low. A family history of breast cancer may influence screening behavior through increased risk perception.
These psychosocial determinants can be explained using the Health Belief Model (HBM), which further influences
the decision to undergo cancer screening. This study aimed to compare the uptake of breast cancer screening methods
[breast self-examination (BSE), clinical breast examination (CBE), and mammography] among women with and
without a family history of breast cancer. Additionally, sociodemographic and HBM-related correlates of screening
uptake were also assessed. Methods: A cross-sectional study was conducted in Northern India among 224 women
aged >30 years, including 112 women with a household family history of breast cancer (FH+) and 112 without (FH-).
Data were collected using a pre-tested questionnaire covering sociodemographic details, screening practices, and
HBM constructs. Screening uptake between groups was compared using the chi-square test. Univariate log-binomial
regression was performed to estimate prevalence ratios (PRs) with 95% confidence intervals (Cls) for factors associated
with screening uptake. Results: Women in the FH+ group had significantly higher uptake of CBE (33.0% vs. 17.9%;
p = 0.009) and mammography (25.0% vs. 14.3%; p = 0.044) compared to the FH— group, while BSE uptake did not
show any significant difference. Regression analysis supported these findings, with a higher uptake of CBE (PR =
1.9; 95% CI: 1.2-3.0) and mammography (PR = 1.8; 95% CI: 1.0-3.1), but not BSE. Age >50 years and employment
were associated with higher CBE uptake, while postgraduate education and urban residence were associated with
BSE uptake. Women with a family history reported higher mean scores for perceived susceptibility, severity, benefits,
and self-efficacy. Conclusions: Breast cancer screening uptake remains suboptimal in this population. Family history
appears to influence provider-based screening more than self-examination practices. Interventions should prioritize
increasing awareness and accessibility of CBE and mammography, particularly among women without a family history,
along with an emphasis on psychosocial determinants of screening behavior.
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Introduction

Breast cancer is the leading cancer worldwide with
~1,78,000 cases (13.5% of all cancers) in 2020 and
a major cause of cancer-related mortality [1]. Early
detection through organised screening programmes can
substantially improve survival and treatment related
morbidity [2]. In India, breast cancer accounts for a
significant proportion of all female cancers and deaths,
with increasing incidence over recent years. According
to the recent cancer estimates, it contributes more than a
quarter of all new cancers among women in India. In the

north-western region, including Punjab and Chandigarh,
Population Based Cancer Registry (PBCR) data show
that breast cancer is the most common cancer site among
women, accounting for approximately one-third of all
female cancers in Chandigarh and similar proportion in
Punjab, with crude incidence rates exceeding the national
average. These regional data underscore the growing
burden in North India [3].

Despite this high burden, population level screening
coverage is very low. Earlier rounds of the National Family
Health Survey (NFHS-4) reported that only about one in
ten Indian women aged 15-49 years had ever undergone
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a breast examination. More recent NFHS-5 data for
women aged 30-49 years confirm that uptake of any
breast examination remains less than 1% nationally. There
is marked state level inequalities and limited coverage
in several states, with the screening uptake in Punjab
even lower than national average. Poor screening uptake
contributes to late-stage diagnosis and poor prognosis [4].
The Government of India, under the National Programme
for Prevention and Control of Non-communicable
Diseases (NP-NCD), has introduced population-based
screening for common cancers, including breast cancer, for
all women more than 30 years of age [5]. The programme
recommends monthly breast self-examination (BSE),
periodic clinical breast examination (CBE), and age-
appropriate mammography for high-risk and older women.
Despite recent national efforts, including expansion under
the NP-NCD programme, recent evidence continues to
show persistently low uptake of breast cancer screening in
India, indicating that these findings remain highly relevant
to current public health practice [4,6,7].

Family history is a well-recognised risk factor for
breast cancer and may influence both the perceived risk
and screening behaviour. Women who have a family
member diagnosed with breast cancer may be more
aware of the disease, perceive higher susceptibility, and
be more likely to undergo screening [8]. At the same time,
socioeconomic and psychosocial barriers may persist
even in such high-risk households. The Health Belief
Model (HBM) provides a useful theoretical framework
to understand uptake of preventive health behaviours,
including cancer screening. It posits that perceived
susceptibility, perceived severity, perceived benefits,
perceived barriers, cues to action, and self-efficacy shape
whether individuals engage in health behaviour [9]. This
framework would allow us to compare the belief related
to breast cancer screening uptake between women with
and without a family history of breast cancer.

Hence, we conducted this study to estimate and
compare the uptake of breast cancer screening methods
(BSE, CBE, and mammography) among women with
a family history of breast cancer and residing in same
household as the index case to women without any family
history of breast cancer. We also assessed the association
of sociodemographic factors with the uptake of different
screening modalities and also with the HBM constructs.

Materials and Methods

Study design and settings

We conducted a cross-sectional study in North India,
among women recruited through hospital setting and
during 2023 from Chandigarh and adjoining regions.

Study population and groups

The study population included women aged more than
30 years, categorised into two groups:

a. Group 1 (FH+): Female family members of breast
cancer patients belonging to the same household as patient

b. Group 2 (FH-): Females with no breast cancer
patients in their household

For FH+ group, breast cancer patients were identified
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from the PBCR and from the outpatient records of surgical
department in a tertiary care hospital in Chandigarh.
Eligible women for FH+ group were the female family
members residing in the same household as the index
breast cancer patient, with available contact details and
willingness to participate. For FH- group, women were
identified from outpatient records of the Gynecology
Department of the same institute. Eligible women had no
breast cancer patients in their household and were willing
to participate. Women with personal history of breast
malignancy lesions were excluded.

Study size and sampling

The sample size was calculated using the formula for
proportions, assuming a 50% prevalence of awareness
regarding breast cancer screening among the female
family members of breast cancer patients with 7% absolute
precision [10]. Final sample size after accounting for 10%
non-response rate was 224. Accordingly, 112 participants
were recruited in each group. Purposive sampling was used
for both groups, based on available records from PBCR
and outpatient departments.

Data collection tools and procedures

Data were collected using a semi-structured, pre-
tested, interviewer-administered questionnaire. The
questionnaire mainly had two parts:

a. Sociodemographic and personal characteristics
including items like age, education, marital status, family
details. Along with it details on ever screening for breast
cancer using BSE, CBE, and mammography was also
collected.

b. Health belief model constructs for breast cancer
screening from previously validated instruments were
used after local adaptation [11,12]. This included items on
perceived susceptibility (6 items), perceived severity (12
items), perceived benefits (16 items), perceived barriers
(22 items), cues to action (8 items), and self-efficacy
(12 items). Each item was assessed on a 5-point Likert
scale (1=strongly disagree to 5=strongly agree), with “no
response” coded as 0. Prior piloting and pre-testing were
performed to ensure clarity and cultural appropriateness.
Interviews were conducted after explaining the study and
obtaining informed consent in person or telephonically.

Statistical analysis

Data were entered in Epicollect-5 and analysed using
STATA v.14 (Statacorp, US, Texas). Categorical variables
including sociodemographic variables were summarised
as frequencies and percentages whereas HBM scores were
presented as mean differences between both the groups.
Uptake of BSE, CBE, and mammography between both
the groups were compared between the groups using
chi-square test. Univariate log-binomial regression
analysis between predictors and breast cancer screening
uptake were presented as prevalence ratios (PR) with
95% confidence intervals (95% CI). All analysis were
performed at 5% level of significance.

Ethical considerations
Institute Ethics Committee approval (IEC-INT/2023/
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MPH-1213) was taken prior to data collection and
informed or telephonic consent was taken from all
participants.

Results

A total of 224 women were included in the analysis,
with 112 in each group. The age distribution was
comparable between the two groups, with majority of
the participants aged 30-50 years. Majority of them were
married in both groups. But, educational backgrounds
were skewed in both groups with more graduates
and post-graduates in FH+ group. Urban, rural, and
semi-urban residences are well-represented in both groups,
illustrating a heterogeneous geographic distribution.
Employment status varies, with a higher proportion of
employed participants in FH+ group. Majority of the
participants in both groups were uni- or multiparous, and
approximately three-fourth of participants reported history
of breastfeeding. The distribution of family structure
was relatively balanced across both the groups. Other
sociodemographic characteristics are detailed in Table 1.

Adherence to breast cancer screening practices was
higher among women with family history of breast cancer
(FH+ group) compared to those without (FH- group).

BSE was reported by 46.4% of participants in FH+
group and 37.5% in FH- group. However, this difference
was not statistically significant (p=0.176). CBE uptake
was significantly higher in FH+ group compared to FH-
group (33.0% vs. 17.9%; p=0.009). Similarly, ever-use
of mammography was significantly higher in FH+ group
than in FH- group (25.0% vs. 14.3%; p=0.044).

For BSE, higher prevalence was observed among
women aged >50 years (PR=2.1; 95% CI: 1.0-4.3), those
with postgraduate education (PR=2.1; 95% CI: 1.2-3.7),
and urban residents (PR=1.5; 95% CI: 1.0-2.2). For
CBE, women aged >50 years showed higher prevalence
compared to those aged <30 years (PR=2.8; 95% CI: 1.0-
7.4). Employment was significantly associated with CBE
uptake (PR=1.6; 95% CI: 1.1-2.6). Family history of breast
cancer was also significantly associated with higher CBE
uptake (PR=1.9; 95% CI: 1.2-3.0). For mammography,
family history of breast cancer was associated with
higher screening prevalence (PR=1.8; 95% CI: 1.0-3.1).
No statistically significant associations were observed
with age category, education level, residence, parity,
breastfeeding status, or family type. Detailed results of the
univariate log-binomial regression analysis are presented
in Table 2.

Mean scores of the six components of the Health Belief

Table 1. Sociodemographic Characteristics of Females with (FH+ group) and without (FH- group) Breast Cancer
Patients in Their Families Residing in the Same Household. (N=224)

Variable Category Female family members of breast cancer patients Females with no breast cancer
belonging to the same household as the patient patient in their household
(FH+ group) (in %; n=112)
Age <30 9.82 9.82
30-40 50.00 50.00
41-50 35.71 35.71
51-60 3.57 3.57
>60 0.89 0.89
Marital status ~ Married 92.86 93.75
Unmarried 7.14 6.25
Education Primary or below 14.29 15.18
Matric 12.5 15.18
Senior secondary
16.96 30.36
Graduation 37.5 29.46
Post graduation 18.75 9.82
Residence Urban 49.11 45.54
Rural 30.36 31.25
Semi urban 20.54 23.21
Employment  Employed 46.43 25
status Unemployed 53.57 75
Progeny Uni/multiparous 82.14 82.14
Nulliparous 17.86 17.86
Breast feeding  Yes 75.00 74.11
No 25.00 25.89
Family type Joint 52.68 49.11
Nuclear 47.32 50.89
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Table 2. Univariate Log-Binomial Regression Analysis of Factors Associated with Uptake of Breast Cancer Screening

Methods among Study Participants (N = 224)

Variable Screened using BSE{ (n=94)  Screened using CBEt (n=57) Screened using mammography (n=44)
n (%) PRt (95% CI) n (%) PR (95% CI) n (%) PR (95% CI)

Age category

<30 years (ref) 8 (32.0) (ref) 5(20.0) (ref) 6 (24.0) (ref)

31-50 years 80 (42.3) 1.3(0.7-2.4) 47 (24.9) 1.2 (0.5-2.8) 37 (19.6) 0.8 (0.4-1.7)

>50 years 6 (66.7) 2.1(1.0-4.3) 5(55.6) 2.8 (1.0-7.4)* 1(11.1) 0.5(0.1-3.3)
Marital status

Unmarried (ref) 4(26.7) (ref) 2(13.3) (ref) 3(20.0) (ref)

Married 90 (43.3) 1.6 (0.7-3.8)  55(26.4) 2.0 (0.5-7.3) 41 (19.7) 1.0 (0.3-2.8)
Education

Primary or below (ref) 10 (30.3) (ref) 6(18.2) (ref) 7(21.2) (ref)

Secondary 12 (38.7) 1.3 (0.6-2.5) 11 (35.5) 2.0 (0.8-4.6) 5(16.1) 0.8 (0.3-2.1)

Senior secondary 24 (45.3) 1.5 (0.8-2.7) 11 (20.8) 1.1 (0.5-2.8) 9(17.0) 0.8 (0.3-1.9)

Graduation 28 (37.8) 1.2(0.7-2.3) 21 (28.4) 1.6 (0.7-3.5) 13 (17.6) 0.8 (0.4-1.9)

Postgraduation 20(62.5) 2.1 (1.2-3.7)* 8(25.0) 1.4 (0.5-3.5) 10 (31.3) 1.5 (0.6-3.4)
Residence

Rural (ref) 23 (33.8) (ref) 17 (25.0) (ref) 13 (19.1) (ref)

Semi urban 17 (34.7) 1.0 (0.6-1.7) 13 (26.5) 1.1 (0.6-2.0) 7 (14.3) 0.7 (0.3-1.7)

Urban 54 (50.9) 1.5(1.0-2.2)*  27(25.5) 1.0 (0.6-1.7) 24 (22.6) 1.2 (0.6-2.2)
Employment status

Unemployed (ref) 57 (39.6) (ref) 30 (20.8) (ref) 23 (16.0) (ref)

Employed 37 (46.8) 1.2(0.9-1.6) 27 (34.2) 1.6 (1.1-2.6)* 21 (26.6) 1.7 (1.0-2.8)
Progeny

Nulliparous (ref) 17 (42.5) (ref) 11 (27.5) (ref) 9(22.5) (ref)

Uni/Multiparous 77 (42.1) 1.0 (0.7-1.5) 46 (25.1) 0.9 (0.5-1.6) 35(19.1) 0.9 (0.4-1.6)
Breastfeeding

No (ref) 23 (40.4) (ref) 16 (28.1) (ref) 14 (24.6) (ref)

Yes 71 (42.8) 1.1(0.7-1.5) 41 (24.7) 0.9 (0.5-1.4) 30 (18.1) 0.7 (0.4-1.3)
Type of family

Nuclear (ref) 53 (48.6) (ref) 30 (27.5) (ref) 26 (23.9) (ref)

Joint 41 (36.0) 0.7 (0.5-1.0) 27 (23.7) 0.9 (0.5-1.3) 18 (15.8) 0.7 (0.4-1.1)
Family history of breast cancer

No (ref) 42 (37.5) (ref) 20 (17.9) (ref) 16 (14.3) (ref)

Yes 52 (46.9) 1.2(0.9-1.7) 37 (33.3) 1.9 (1.2-3.0)* 28 (25.2) 1.8 (1.0-3.1)*

*p-value <0.05 using univariate log-binomial regression; T BSE, Self-breast examination; CBE, Clinical breast examination; PR, Prevalence ratio

Model are summarized in Table 3. Participants in FH+
group had higher mean scores for perceived susceptibility
(16.96 vs 14.03) and perceived severity (36.12 vs 25.28)
compared to FH- group. Differences were also observed
for perceived benefits (25.87) and perceived barriers
(32.66). Mean scores for cues to action were similar
between the two groups, while self-efficacy scores were
higher in FH+ group (27.95) than in FH- group (22.71).

Discussion

This study assessed adherence to breast cancer
screening practices like BSE, CBE and mammography
among two distinct groups: women with family members
diagnosed with breast cancer, residing in the same
household (FH+ group) and women with no breast cancer
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patients in their families, belonging to the same household
(FH- group). The study also assessed the demographic,
social and psychological correlates of screening uptake.

The frequency analysis reveals noteworthy differences
between the two groups. Overall adherence to screening
practices was higher among women with a family
history of breast cancer. Consistent with present findings,
Khokhar in a Delhi based survey reported positive family
history of breast cancer as a determinant of adherence to
mammography screening [ 13]. However, uptake remained
suboptimal across all three screening modalities in both
groups. This highlights the need for counselling family
members of known breast cancer cases in order to improve
screening rates. Less than half of participants reported
practicing BSE, and uptake of CBE and mammography
was below one-third, even among women with a family
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Table 3. Comparison of mean Health Belief Model
(HBM) Construct Scores among Women with and
without a Family History of Breast Cancer

HBM Components

FH+ group FH- group Difference

Perceived susceptibility 16.96 14.03 2.93
Perceived severity 36.12 25.28 10.84
Perceived benefits 47.15 21.28 25.87
Barriers 51.32 18.66 32.66
Cues to action 25.12 26.41 -1.29
Self-efficacy 27.95 22.71 5.24

FH+ group, Women with a family history of breast cancer residing
in the same household. FH- group, Women with no family history of
breast cancer.

history. These findings underscore persistent gaps in
screening coverage despite heightened risk awareness
within affected households. Findings from a study in
Trivandrum, India suggest that familial proximity to
breast cancer patients may positively influence screening
behaviors [14]. Among the screening methods available,
BSE was the most commonly practiced, followed by CBE
and mammography. This conforms with the findings from
existing relevant studies conducted globally [15—17]. The
considerable disparity observed in the uptake of BSE and
mammography among various studies could be attributed
to demographic factors, levels of awareness, attitudes,
the accessibility of healthcare services, ease and cost free
nature associated with BSE.

In regression analysis, family history of breast cancer
was significantly associated with higher uptake of CBE
and mammography, but not BSE. This suggests that
family history may influence engagement with provider-
based screening modalities more than self-initiated
practices. Similar associations between family history and
mammography uptake have been reported in Indian and
international studies, indicating that perceived risk may
preferentially translate into utilization of formal screening
services rather than self-screening practices [7,18]. Age
above 50 years was significantly associated with CBE
uptake, while higher education (postgraduate level) and
urban residence were associated with increased BSE
uptake. Employment status was independently associated
with CBE uptake, with employed women demonstrating
higher prevalence of CBE [13,19,20]. These findings
highlight that different screening modalities may
be influenced by distinct sociodemographic factors,
reinforcing the importance of modality-specific strategies
for improving screening adherence [19,20]. Importantly,
marital status, parity, breastfeeding history, and family
structure were not significantly associated with screening
uptake after regression adjustment, despite differences
observed in crude analyses. The low overall uptake of
mammography observed in this study aligns with existing
evidence from India and other low- and middle-income
countries, where organized population-based screening
is limited and opportunistic screening predominates. The
findings emphasize the need to strengthen awareness
and accessibility of provider-based screening methods,
particularly for women without a known family history
who may perceive themselves at lower risk [21].

The HBM provides a useful framework to interpret the
observed behavioural patterns. In our study participants
from FH+ group demonstrated higher mean scores
for perceived susceptibility, severity, benefits, and
self-efficacy. These constructs translated more strongly
into action for provider based screening like CBE and
mammography than self initiated practices like BSE. An
important finding of this study is the apparent disconnect
between higher self-efficacy and absence of corresponding
increase in BSE uptake among women with a family
history. This reflects an intention-behaviour gap, where
perceived capability does not translate into action. In
high-risk contexts, elevated perceived severity and cancer-
related anxiety may paradoxically lead to avoidance
behaviours [22]. Evidence suggests that fatalistic beliefs
and fear of cancer diagnosis can act as barriers to proactive
screening, particularly self-initiated practices such as
BSE [23]. In contrast, provider-based screening may be
perceived as more structured and authoritative, which may
explain the higher uptake of CBE and mammography.
These findings are consistent with studies from LMICs,
where higher perceived susceptibility does not always
translate into screening behaviors due to structural barriers
and limited awareness [9,23]. However, some studies have
reported self-efficacy as a significant predictor of BSE,
suggesting that contextual and cultural factors may modify
this relationship [24]. Our study dissected the constructs
of HBM in line with family history of breast cancer in
order to implement and inform effective behavioural
change interventions.

The perception of breast cancer as a serious, long
lasting and life changing disease is observed more in
women with history of breast cancer in their families
than the ones with no family history of the discase.
Similarly, perception of the disease as a risk to their career,
academics, financial security and significant relationship
is acute in the former group. Women in the FH+ group
were more likely to feel nauseous, be tachycardic and
scared of the thought of breast cancer. It is necessary to
mention the overall low average of perceived barriers
score in FH- group as compared to FH+ group due to
participants’ choice to not respond to questions in the
barriers section [21]. More than half of the participants
in both the groups consume a well-balanced diet, engage
in health related activities, keep themselves updated
with health related news, go for yearly physical exams
and follow medical orders. Higher susceptibility, higher
severity, more benefits, less barriers, more self-efficacy is
seen in the group with breast cancer history in their family.

Several limitations should be acknowledged. Firstly,
the use of purposive sampling from hospital and registry
based sources may introduce selection bias and limit the
generalizability of findings to community level. Secondly,
the screening practices were self-reported and may be
subject to recall and social desirability bias. Thirdly, FH+
group may have more exposure to health information,
potentially leading to differential reporting. Also,
unmeasured factors such as cost barriers, health insurance
coverage, prior healthcare engagement, and provider
recommendation were not assessed and may influence
screening behaviour. Non-response to certain HBM items,
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especially among FH- women due to complete lack of
awareness regarding any screening methods may have
introduced information bias, limiting the interpretability
of HBM constructs. Finally, the cross-sectional nature
of study and the absence of multivariable modelling of
HBM constructs, limits the causal inferences on screening
behaviour. Despite these, this study provides important
insights into disparities in breast cancer screening uptake
and highlights the differential influence of family history
and sociodemographic factors across screening modalities.

Future research should focus on longitudinal or
interventional designs to better understand causal
pathways between health beliefs and screening behaviours.
Additionally, community-based probability sampling
and advanced modelling approaches such as structural
equation modelling can improve understanding of
complex interactions between determinants and screening
behaviours. Incorporating qualitative methods would
further improve understanding of contextual and cultural
barriers. From a policy perspective, our findings support
the need for risk-stratified screening approaches within
the NP-NCD framework. Routine documentation of
family history and counselling at primary care level
can enable targeted interventions focusing on benefits
of early detection than fear-based messaging which
may eventually reduce the intention-behaviour gap.
Also, integration of opportunistic CBE during routine
outpatient or gynecological visits can leverage the higher
acceptability of provider-based screening as observed in
our study. Additionally, leveraging community health
workers like ASHAs (Accredited Social Health Activists)
as patient navigators may help to bridge the gap between
awareness and service utilization. These strategies can
be operationalized through existing Health and Wellness
Centres under Ayushman Bharat.

In conclusion, this study demonstrates that uptake
of breast cancer screening practices remains suboptimal
among women in Northern India, even among those residing
in households with a diagnosed breast cancer patient.
Women with a family history of breast cancer exhibited
significantly higher uptake of clinical breast examination
and mammography, but not breast self-examination,
highlighting differential influences of familial risk across
screening modalities. Sociodemographic factors such
as age, education, residence, and employment showed
modality-specific associations with screening uptake,
underscoring the need for tailored approaches rather than
uniform screening strategies. Differences in Health Belief
Model constructs between women with and without a
family history indicate higher perceived susceptibility,
severity, benefits, and self-efficacy among women from
affected households, although these differences did not
uniformly translate into optimal screening behaviour.
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