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Abstract

Introduction: Breast cancer screening participation remains suboptimal among Iranian
women. This study examined the associations of knowledge, attitudes, and perceived
barriers with breast self-examination (BSE), clinical breast examination (CBE), and
mammography (MG) among women in Mazandaran Province, Iran.

Methods: This cross-sectional study included 1,449 women aged 18 years or older from
Amol, Babol, and Sari, Iran (2018-2022). Data were collected using questionnaires on
demographics, screening behaviors, and breast cancer screening beliefs. Binary logistic
regression was used to identify associated factors, with adjusted odds ratios (aORs) and
95% confidence intervals (Cls) reported.

Results: After adjustment for confounders, positive attitudes toward health checkups
were associated with BSE (OR=1.85, 95% CI: 1.07-3.20) and CBE (OR=1.78, 95% CI:
1.08-2.93). Greater breast cancer knowledge was associated with BSE (OR=1.78, 95%
CI: 1.36-2.34) and CBE (OR=1.43, 95% CI: 1.10-1.84). Fewer perceived barriers were
associated with higher participation in BSE (OR=2.20, 95% CI: 1.65-2.92), CBE
(OR=1.88, 95% CI: 1.42-2.42), and MG (OR=1.53, 95% CI: 1.00-2.33). Knowledge and
attitudes were not significantly associated with MG.

Conclusion: Breast cancer screening behaviors were associated with multiple cognitive
factors. Knowledge and positive beliefs were associated with BSE and CBE, while lower
perceived barriers were associated with all screening behaviors. Knowledge alone may
not explain MG participation.

Keywords: Breast cancer; Screening; Women; Mammography; Breast self-
examination; Health Belief Model.
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Introduction

Breast cancer is one of the most common
malignancies among women worldwide and a
major cause of cancer-related mortality (1, 2).
In Iran, breast cancer accounts for 25.4% of
malignancies among women, with a peak
incidence at a younger age than in developed
countries (3). Early diagnosis and timely
treatment improve survival; however, delayed
diagnosis remains a major concern among
Iranian women (4). Breast cancer screening
behaviors include breast self-examination
(BSE), clinical breast examination (CBE), and
mammography (MG), with MG recognized as
the primary evidence-based screening modality
in current international guidelines (5).
Screening participation may be influenced by
women’s knowledge, attitudes, perceived
barriers, and access to healthcare services (6).
The Health Belief Model (HBM) provides a
framework for understanding how health
beliefs and perceptions influence preventive
behaviors, including screening (7). Despite
previous research in Iran, limited evidence has
simultaneously examined knowledge, attitudes,
and perceived barriers in relation to multiple
breast cancer screening behaviors. Therefore,
this study aimed to investigate these
associations among women in Mazandaran
Province, Iran.

Materials and Methods

This cross-sectional study was conducted
between 2018 and 2022 among 1,449 women
aged over 18 years recruited through
convenience sampling from health centers and
community settings in Amol, Babol, and Sari,
Mazandaran Province. Data were collected
using a  demographic and fertility
characteristics questionnaire, an eight-item
breast cancer  screening  performance
questionnaire, and the Persian version of the
Breast Cancer Screening Beliefs Questionnaire
(BCSBQ). The BCSBQ assesses three
domains: attitudes toward general health
checkups, knowledge and perceptions about
breast cancer, and perceived barriers to MG.
BSE and CBE were analyzed as binary
outcomes based on whether participants had

Iranian Journal of Breast Diseases | Nikpour et al

ever performed or undergone the respective
examination. MG uptake was assessed among
482 women aged 40 years or older. Data were
analyzed using SPSS version 26. Descriptive
statistics, independent-samples t-tests, and
multivariable binary logistic regression were
performed. Age, educational attainment, and
family history of breast cancer were included in
the regression models based on their theoretical
relevance as potential confounders. At the same
time, other sociodemographic and reproductive
covariates were selected using backward
stepwise selection (removal criterion: p > 0.10).
Multicollinearity was assessed using tolerance
and variance inflation factors (VIF), and model
fit was evaluated using the Hosmer—Lemeshow
test. Adjusted odds ratios and 95% Cls were
reported, with p < 0.05 considered statistically
significant. Sensitivity analyses examined the
BCSBQ domains as continuous scores.

Results

The mean age of participants was 35.50 & 9.53
years. Of the women, 53.6% reported having
ever performed BSE, and 45.5% reported
having undergone CBE. Among the 482
women aged 40 years or older, 208 (43.2%)
reported having undergone mammography
(MG), while 274 (56.8%) had never undergone
MG. Women who performed BSE or
underwent CBE had significantly higher scores
in all three belief domains. Among women aged
40 years or older, attitudes toward general
health checkups and perceived barriers differed
significantly according to MG uptake, whereas
knowledge scores did not.

In adjusted logistic regression, positive
attitudes toward general health checkups were
associated with BSE (aOR = 1.85; 95% CI:
1.07-3.20) and CBE (aOR = 1.78; 95% CI:
1.08-2.93). Greater knowledge and more
favorable perceptions about breast cancer were
associated with BSE (aOR = 1.78; 95% CI:
1.36-2.34) and CBE (aOR = 1.43; 95% CI:
1.10-1.84). Fewer perceived barriers to MG
were associated with BSE (aOR = 2.20; 95%
CIL: 1.65-2.92), CBE (aOR = 1.88; 95% CI:
1.42-2.42), and MG uptake (aOR = 1.53; 95%
CI: 1.00-2.33) (Table 1).

Table 1: Adjusted Associations Between Breast Cancer Screening Belief Domains and Screening Behaviors

Belief domain Screening behavior | aOR (95% CI) p-value
Attitudes toward general health checkups BSE 1.85(1.07-3.20) | 0.026
Attitudes toward general health checkups CBE 1.78 (1.08-2.93) | 0.023
Knowledge and perceptions about breast cancer | BSE 1.78 (1.36-2.34) | <0.001
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Adjusted models controlled for age, occupation,
place of residence, family income, marital status,
educational attainment, number of deliveries, and
number of abortions, using backward stepwise
logistic regression. BSE, breast self-examination;
CBE, clinical breast examination; MG,
mammography; aOR, adjusted odds ratio; CI,
confidence interval.

Discussion

The present study found that greater knowledge
and more positive attitudes were associated
with BSE and CBE, whereas neither factor was
significantly associated with MG uptake,
consistent with previous studies (8). Fewer
perceived barriers were associated with all
three screening behaviors, highlighting the
importance of addressing barriers alongside
improving knowledge (9).Cultural beliefs,
embarrassment, financial constraints, and
limited access to healthcare services may
further affect screening participation (10).
Despite the study’s large sample size and
simultaneous assessment of multiple screening
behaviors, its cross-sectional design, reliance
on self-reported data, convenience sampling,
and unmeasured factors limit causal inference
and generalizability. Therefore, the findings
should be interpreted with caution.

Conclusion

Higher knowledge and more positive beliefs
were associated with BSE and CBE, whereas
knowledge was not associated with MG. Lower
perceived barriers were associated with all
screening behaviors. These findings suggest
that multiple cognitive factors influence breast
cancer screening behaviors, and that knowledge
alone may not explain MG participation.
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Table 1: Demographic and midwifery characteristics in study women
Characteristics Mean Standard Total
deviation

Age (Years) 35.50 9.53 1449

Age at menarche (Years) 13.11 1.68 1449

Characteristics N % Total

Age <40 967 66.7 1449
>40 482 333

Education level Below diploma 415 28.6 1449
Diploma 522 36.0
University 512 353

Place of residence Urban areas 918 63.4 1449
Rural areas 531 36.6

Employment status Housewife 957 66.0 1449
Employed/Student 492 34.0

Marital status Single 156 10.8 1449
Married 1293 89.2

Income level High 402 27.7 1449
Moderate 893 61.6
Low 154 10.6

Educational status of Below diploma 761 52.5 1449
husband Diploma 347 23.9
University 341 23.5

Number of children 0 298 20.6 1449
1 515 35.5
>2 636 43.9

Abortion 0 1133 78.2 1449
>) 316 21.8
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Table 2: Breast cancer screening behaviors among study women

Characteristics N % Total
Heard of breast cancer Yes 1071 73.9 1449
No 378 26.
Breast Self-Examination Once a Month 230 15.9
Yes “Once every few months 238 16.4 1449
Once a year 308 21.3
No 673 46.4
Clinical Breast Yearly 302 20.87
Examination Yes Every 2 and 3 years 163 11.2 1449
More than 3 years 195 13.5
No 789 54.5
Mammography Yes 208 43.2 482
No 274 56.8

(p<0.002) wsls ylas s 5YL Ol s 1 Kls dla> an
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Table 3: Mean scores of breast cancer screening belief domains by screening behaviors

Characteristics Attitudes Knowledge Barriers
Mean+SD | 95% CI |Cohen{Mean+SD| 95% CI |Cohen|Mean = SD| 95% CI | Cohen
lower, lower, lower,
Upper Upper Upper
Breast Self-
Examination
No 32.8+19.3 52.0+17.6 49.9 £16.3
Yes 36.5+21.1 | 1.61,5.79 | 0.16 |58.5+15.7| 4.75,8.25 0.37 |56.6+16.2]5.01,8.39| 0.40
P-value 0.001 <0.001 <0.001
Clinical Breast
Examination
No 33.4+199 54.1+16.8 5144163
Yes 36.8+214 0.18 [56.9+16.9 0.17 |56.5+16.5|3.40,6.80{ 0.31
P-value 0.001 1.26,5.54 0.002 1.06, 4.54 <0.001
Mammography
No 31.8+21.5 55.6+17.2 529+ 17.1
Yes 40.8+209 | 5.19,12.81 | 042 |57.5+17.7| 1.25,5.05 0.11 |59.0+16.4]3.09,9.11| 0.37
P-value <0.001 0.230 <0.001

Cohen’s d interpreted as small (0.2), medium (0.5), and large
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Table 4: Predictors of Breast Self-Examination Based on Knowledge, Attitudes, and Perceived Barriers:
Logistic Regression Analysis

Breast Self-Examination

Characteristics Sub groups Unadjusted Adjusted
OR (%95CI) P-value OR (%95CI) P-value

Attitudes towards Poor/ 1 1
general health Moderate 2.25(1.32-3.83) 0.003 1.85 (1.07- 3.20) 0.026
checkups Good
Knowledge and Poor / 1 1
perception about Moderate 2.06 (1.58 -2.68) <0.001 1.78 (1.36- 2.34) <0.001
breast cancer Good
Perceived barriers to Poor/ 1 1
mammography Moderate 2.29 (1.74- 3.03) <0.001 2.20 (1.65- 2.92) <0.001

Good

Adjusted logistic regression models were controlled for age, occupation, Place of residence, income level, marital status, educational level,
number of deliveries, and number of abortions, using a backward linear logistic regression approach.
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Table 5: Predictors of Clinical Breast Examination Based on Knowledge, Attitudes, and Perceived
Barriers: Logistic Regression Analysis

Clinical Breast examination

Characteristics Sub groups Unadjusted Adjusted

OR (%95CI) | P-value OR (%95CI) P-value
Attitudes towards general Poor/ Moderate 1 (Reference) | 0.004 1 (Reference) 0.023
health checkups Good 2.03 (1.25-3.39) 1.78 (1.08-2.93)
Knowledge and perception Poor / Moderate 1 (Reference) | 0.003 1 (Reference) 0.006
about breast cancer Good 1.44 (1.12-1.84) 1.43 (1.10- 1.84)
Perceived barriers to Poor / Moderate 1 (Reference) |<0.001 1 (Reference) <0.001
mammography Good 1.96 (1.51-2.53) 1.88 (1.42-2.42)

Adjusted logistic regression models were controlled for age, occupation, Place of residence, income level, marital status, educational level,

number of deliveries, and number of abortions, using a backward linear logistic regression approach.
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Table 6: Predictors of Mammography Uptake Based on Knowledge, Attitudes, and Perceived Barriers:
Logistic Regression Analysis

Take Mammography
Characteristics Sub groups Unadjusted Adjusted
OR (%95CI) P-value OR (%95CI) P-value
Attitudes towards general | Poor/ Moderate 1 (Reference) 0.16 1 (Reference) 0.11
health checkups Good 1.60 (0.82-3.15) 1.75 (0.87- 3.51)
Knowledge about breast Poor / Moderate 1 (Reference) 0.21 1 (Reference) 0.23
cancer Good 1.29 (0.86-1.93) 1.29 (0.85- 1.96)

Perceived barriers to Poor / Moderate 1 (Reference) 0.049 1 (Reference) 0.047

mammography Good 1.51 (1.0-2.28) 1.53 (1.0-2.33)

Adjusted logistic regression models were controlled for age, occupation, Place of residence, income level, marital status, educational level,
number of deliveries, number of abortions, using a backward linear logistic regression approach.
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