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Background and Objectives: Breast cancer is highly prevalent among Iranian women, yet
screening participation remains suboptimal. Drawing upon integrated health literacy
frameworks, this study investigated breast cancer-specific health literacy and its association with
screening behaviors among women aged 30-59 years in Pasargad city, Iran.

Materials and Methods: This descriptive-analytical cross-sectional study surveyed 194 women
selected via randomized stratified sampling. Data were gathered using validated demographic,
mHealth Literacy (8- item), and breast cancer-specific health literacy (26-item) scales, alongside
a screening behavior checklist (4-item) (BSE, CBE, and mammography). Multiple linear
regression model was applied to assess/relation between cancer-specific health literacy and
screening behaviors.

Results: Participants' mean breast cancer-specific health literacy and mHealth literacy scores
were 85 £7.88 and 19.09 +4.60. Breast cancer-specific health literacy scores positively correlated
with education, employment, and prior health training (p<0.05). Conversely, age and number of
children were inversely correlated with information evaluation and decision-making dimensions
(p<0.05). breast cancer-specific health literacy remained a significant factor for screening
behaviors after controlling for confounders (p=0.05). mHealth literacy showed no significant
association.

Conclusion: Digital literacy alone is insufficient to drive preventive actions, highlighting the
importance of mHealth.literacy as a critical component of health literacy. Disease-specific health
literacy acts as a.critical cognitive antecedent that shapes screening behaviors by altering
cognitive appraisal, modifying health knowledge, attitudes, and practice, and reducing barriers,
thereby strengthening the behavioral intention required for actual screening compliance,
including breast self-examination (BSE), clinical breast examination (CBE),
and mammography. Health promotion programs must shift from basic information delivery
toward cognitive and attitudinal restructuring to successfully bridge the gap between literacy
and action and improve patient acceptance of health care.

Keywords: Breast Neoplasms; Health Literacy; mHealth Literacy; Breast Self-Examination;
Mammography; Patient Acceptance of Health Care; Screening Behaviors


mailto:Soltanitahere@gmail.com

Received: 10 March 2026
Accepted: 21 July 2026
Doi: 10.22038/jh1.2026.94128.1931

Open Access Policy: This is an open access article under the terms of the Creative Commons Attribution
License, which permits use, distribution and reproduction in any medium, provided the original work is
properly cited.To view a copy of this licence, visit https://creativecommons.org/licenses/by/4.0/

Introduction
Modern human societies, characterized by the complexities arising from rapid technological

advancements and modernization, are facing a critical surge in the burden of non-
communicable diseases (NCDs). Societal shifts—including accelerated - _urbanization,
westernized dietary shifts, sedentary lifestyles, and heightened 'exposure to environmental
pollutants—have collectively exacerbated the global incidence of various malignancies (1, 2).
Among these, breast cancer stands as the most prevalent‘malignancy anda premier threat to
women's health globally, including in Iran. Consequently, prioritizing preventive behaviors and
establishing mechanisms for early detection are of paramount public health importance (3) .

In Iran, breast cancer ranks first among female /malignancies, accounting for approximately 25%
to 30% of all cancer cases diagnosed in women. According to recent reports from the Iranian
National Cancer Registry and the Global Cancer/ Observatory (GLOBOCAN), the age-
standardized incidence rate (ASR) of breast cancer in Iran has been steadily climbing, with more
than 16,000 new cases diagnosed annually (3-6). Tragically, epidemiological data indicate that
the mean age of onset among Iranian women is at least one decade younger than that
observed in developed countries, with/over 40% of patients concentrated in their peak
productive years between the ages of 40 and 60 (7). In response to this shifting epidemiological
landscape, the Ministry of Health.and Medical Education has integrated structured guidelines
for breast cancer screening and early detection within the primary healthcare network(8).
However, despite the systemic availability of these screening programs, utilization and
attendance rates for regular clinical examinations remain suboptimal due to pervasive barriers
such as insufficient“awareness, fatalistic or negative attitudes, and localized accessibility
constraints (5, 7,/9).

A pivotal, yet often overlooked, determinant of this low screening participation is the level of
women's disease-specific health literacy. To understand its role, disease-specific health literacy
must be conceptualized not merely as isolated knowledge, but as a critical cognitive antecedent
that shapes a woman's behavioral intention and subsequent actual screening. Within the
framework of health behavior theories, processing specific information regarding breast cancer
risk factors (e.g., genetic history, breast density, and lifestyle predictors) serves as the
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foundational cognitive input (10, 11). When a woman possesses sufficient disease-specific
health literacy, it directly alters her cognitive appraisal of the disease; it modifies her attitudes
toward screening, reduces perceived psychological and structural barriers, and enhances her
self-efficacy. These cognitive and attitudinal shifts are vital, as they collectively formulate and
strengthen her behavioral intention—the immediate, most critical proximal determinant of
action. Ultimately, A strong behavioral intention bridges the

gap between cognition and behavior, translating a woman's internal readiness into actual
screening behaviors, specifically the regular practice of breast self-examinations+(BSE) and
adherence to clinical breast examinations (CBE)(12, 13).

Modern healthcare infrastructures increasingly shift the onus of diseasesprevention onto the
consumer, demanding a high degree of "self-management." Patients are now expected to
assume autonomous roles in searching for information, navigating..complex healthcare
regulations, and making logical medical decisions for themselves and their families(14) While
global and national literatures have consistently demonstrated that deficits in health literacy
strongly correlate with poor adherence to cancer.screening guidelines (15-18), comprehensive,
localized data regarding breast cancer-specific health literacy among middle-aged women (aged
30-59) in Pasargad City are currently lacking. Given that regional sociocultural dynamics heavily
dictate health-seeking behaviors .and the acceptance of preventive programs, localized
evidence is vital.

The present study was conducted to determine the level of breast cancer-specific health
literacy among women aged 30-59 in_Pasargad City and to systematically investigate its
association with the practice of screening behaviors (CBE and BSE and mammography). It is
anticipated that these regional insights will provide a strong, evidence-based foundation for
public shealth planners to design targeted, culturally tailored educational interventions to
optimize screening adherence in this population.

Materials and Methods
Study Design and Participants
This study employed a descriptive, cross-sectional design. The target population consisted of

women aged 30 to 59 years registered at the comprehensive health service centers in Pasargad
city, Iran. The required sample size (n=194) was calculated considering r=0.20, a=0.05, and
B=0.20 utilizing (19).
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To account for a potential non-response rate (about 15%) and to ensure adequate
representation, a total of 225 eligible women were invited to participate using a stratified
random sampling method. The comprehensive health service centers served as the strata, and
participants were randomly selected proportional to the population size of each center using
their electronic health records as the sampling frame. Ultimately, 194 women_completed the
guestionnaires, yielding response rate of 86.2%. The primary reasons for non-participation
were a lack of interest (n=18) and time constraints (n=13).

The inclusion criteria were voluntary willingness to participate, holding Iranian nationality,
having an active health record at the comprehensive health service centers of Pasargad city,
being female aged 30 to 59 years, and owning a mobile phone. Furthermore, participants had
to have no personal history of breast diseases or clinical.signs (including abnormal nipple
discharge, mastitis, fibrocystic changes, Mastalgia, or fibroadenoma), no family history of
common female malignancies in first-degree relatives, and no current cancer diagnosis.
Conversely, women with a known history or current diagnosis of severe physical or psychiatric
disorders (such as clinical anxiety, depression, or severe stress) that could interfere with self-
reporting were excluded from the study.

The research procedure was implemented after obtaining a letter of introduction from the
School of Public Health at Shahid Sadoughi University of Medical Sciences and Health Services,
Yazd, and securing approval from the university's ethics committee. The data collection process
was initiated with'the assistance of the personnel at the comprehensive health service centers.
The center personnel explained the study's objectives and assured the participants of the strict
confidentiality of their information. After obtaining informed consent, eligible individuals
enrolled in the study and completed the anonymous instruments,. This study was approved by
the Ethics Committee of Shahid Sadoughi University of Medical Sciences, Yazd, under the code
IR.SSU.SPH.REC.1402.200 .

Measures
Data were collected utilizing a structured four-part instrument comprising demographic

characteristics, breast cancer-specific health literacy, mhealth literacy, and preventive
screening behaviors.

1. Demographic Information Questionnaire
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This self-designed background form captured essential socio-demographic covariates, including
participant age, marital status, education level, employment status, monthly household
income, insurance coverage, and family history of breast cancer or other common
malignancies.

2. Breast Cancer-Specific Health Literacy Questionnaire
To assess disease-specific health literacy, the instrument developed and psychometrically

validated by Rajabi et al.(16) Was employed. This 26-item scale measures. five distinct
operational dimensions: Reading Skills (3 items), Access (5 items), Comprehension (5 items),
Evaluation (5 items), and Decision-Making and Behavior (8 items). Responses are scored on a 5-
point Likert scale ranging from 1 (Very Difficult) to 5 (Very Easy), yielding a total raw score
between 26 and 130. Higher scores reflect superior levels of breast cancer-specific health
literacy .The original validation study reported excellent content validity indices (Content
Validity Index [CVI] = 0.92; Content Validity Ratio [CVR] =.0.78). In thewpresent study, internal
consistency was confirmed with an overall Cronbach's' alpha of 0.73, with subscale alphas
ranging from 0.68 to 0.79.

3. Mobile Health Literacy Scale (mHEALS)
Participants’ capacity to seek and utilize health information.via mobile platforms was measured

using the 8-item Mobile Health Literacy Scale (mHEALS), originally developed by Lin et al.(17)
based on the eHealth Literacy Scale (eHEALS) by Norman and Skinner (20). The scale
encompasses two primary dimensions: Searching for Health Information (4 items) and
Evaluating Health Information (4 items). Items are rated on a 5-point Likert scale from 1
(Strongly Disagree) to 5 (Strongly Agree), with cumulative scores ranging from 8 to 40. Higher
scores signify proficient mobile health literacy. The psychometric properties of the Persian
version were previously verified by Yarmohammadi et al. (15). In this study, the instrument
displayed exceptional internal consistency, with an overall Cronbach's alpha of 0.94, and
dimension-specific alphas .of 0.86 for information searching and 0.81 for information
evaluation.

4. Screening Behaviors Questionnaire
Breast cancer /screening behaviors were evaluated using a 4-item, behavior-focused

guestionnaire developed by the research team in strict accordance with the national guidelines
for early detection of breast cancer (21). The items objectively assessed the following
components: Having ever performed a breast self-examination (BSE) (Yes/No); Having ever
undergone a clinical breast examination (CBE) by a healthcare professional (Yes/No); Having
ever undergone mammography screening (Yes/No; evaluated specifically for participants
meeting the age-eligible criteria outlined in national guidelines); and the specific frequency of



BSE practice over the past 12 months (categorized as never, once, 2—3 times, or monthly(22).
Qualitative face validity was endorsed by a panel of five independent health education and
promotion experts. Given that this scale registers factual, retrospective behaviors rather than
subjective attitudes, temporal stability was evaluated via test-retest reliability on a subsample
of 20 women with a two-week interval, demonstrating high stability (r = 0.88 ). Data were
collected anonymously and, with confidentiality ensured, used for statistical analysis.

Data Analysis Method
Following extraction and initial cleaning the information was entered into SPSS version 26 for

statistical analysis. Descriptive statistics, including measures of central tendency, dispersion,
and frequency distributions, were used to summarize the characteristics. of the _study groups.
For inferential statistics, the normality of quantitative data was initially assessed via the
Kolmogorov—Smirnov test. Categorical variables were compared between groups using the Chi-
square test. For continuous variables, independent t-tests or analysis ofwariance (ANOVA) were
used for normally distributed data, while the Mann—-Whitney U or| Kruskal-Wallis tests were
applied for non-normally distributed variables. Additionally, a multiple linear regression model
was utilized to examine the relationships between independent variables on the dependent
variable. Statistical significance was set:at P<0.05 for all tests.

Results
Demographic Characteristics
In this cross-sectional study, a total of 194 women aged 30 to 59 years residing in Pasargad City

were evaluated. The mean age of participants was 39.06 + 6.28 years, and their mean age at
marriage was 22.65 * 5.6 years. The majority of participants held a high school diploma (59.3%),
were married (87.6%); and were housewives (70.1%). Nearly half of the women (54.6%) had
never attended health-related educational classes.

Health Literacy and Its Dimensions
The mean breast cancer—specific health literacy score among participants was 85 + 7.88 out of

133, indicating @ moderate level of health literacy. Across the health literacy dimensions,
the decision-making domain had the highest mean score (30.11 + 6.21), whereas
the reading dimension had the lowest (7.48 + 2.79) (Table 1).

The mean score of m health literacy was 19.09 + 4.60 out of 40, with the highest score in
the information evaluation domain (9.62 + 2.52) and the lowest in information seeking (9.47 +
2.48).

Breast Cancer Screening Behaviors



The mean score for breast cancer screening behaviors was 3.02 + 1.81 out of 7. The results
indicated that 33% of participants reported performing monthly breast self-examinations, while
50.5% had undergone a clinical breast examination by a physician or midwife within the
previous year.

Correlations of Health Literacy Dimensions with Demographic Variables
As presented in Table 2, several significant correlations were observed between health literacy

dimensions and demographic variables. The reading dimension (r=0.191, P<0.01) and
comprehension dimension (r=0.199, P<0.01) showed significant positive correlations.with age.
Conversely, access (r=-0.183, P<0.01), evaluation (r=-0.191, P<0.01), and decision-making
(r=-0.150, P<0.05) demonstrated significant inverse correlations with age. Reading showed a
significant positive correlation (r=0.265, P<0.01), while access (r=—0.147, P<0.05) and evaluation
(r=—0.149, P<0.05) showed significant inverse correlations with the number of children.

Reading (r=0.226, P<0.01) and comprehension (r=0.168, P<0.05) correlated positively with
spouse's age, whereas access (r=—0.191, P<0.01), evaluation (r=-0:193, P<0.01), and decision-
making (r=—0.167, P<0.05) showed inverse correlations.

Reading (r=0.275, P<0.01) and information seeking (r=0.151, P<0.05) correlated positively with
the number of deliveries, while' access showed an inverse correlation (r=-0.165, P<0.05). No
significant correlations were found between any health literacy dimension and age at marriage.

Regression Analysis of Determinants of Breast Cancer Screening Behaviors
Linear regression analysis was performed to examine the association and relative contribution

of health literacy to breast cancer screening behaviors. The results are summarized in Table 3.

Model 1 .(Unadjusted): Breast cancer-specific health literacy was significantly and positively
related with screening behavior scores (B=0.05, SE=0.01, P<0.001).

Model 1 (Adjusted for confounders): After adjustment for employment, education, income,
tobacco use, history of illness, menopausal status, contraceptive method, and BMI, breast
cancer-specific health literacy remained a significant independent determinant of screening
behavior scores/(B=0.03, SE=0.01, P=0.02).

Model 2 (Unadjusted): mHealth literacy alone showed a significant negative related with
screening behavior scores. (B=—0.06, SE=0.02, P=0.02).

Model 2 (Adjusted): After adjustment, mHealth literacy was no longer significantly related with
screening behavior scores (B=—0.04, SE=0.02, P=0.13).



In Model 3, which included both cancer-specific health literacy and mHealth literacy, specific

health literacy was a significant determinant of screening behavior scores (B=0.05, SE=0.01,

P=0.003), whereas mHealth literacy was not a significant determinant (B=-0.03, SE=0.02,

P=0.19).

In the adjusted model (Model 3), cancer-specific health literacy remained a significant

determinant of screening behavior scores after controlling for covariates (B=0.03, SE=0.01,
P=0.05), while mHealth literacy was not a significant determinant (B=-0.02, SE=0.02, P=0.31).

Table 1. Descriptive Statistics of Breast Cancer Health Literacy Scores

Variable Achievable Range | Min—Max | Mean | Standard Deviation
Access 5-25 9-25 19.10 3.68
Reading 3-15 3-15 7.48 2.79
Comprehension 5-25 5-25 10.82 3.59
Evaluation 5-25 8 =25 17.46 3.76
Decision Making 8-40 9-40 30.11 6.21
cancer specific health literacy 26-133 65 =105 85.00 7.88
Health Information Searching 4-20 5-20 9.47 2.48
Health Information Evaluation 4-20 5-20 9.62 2.52
m Health Literacy (Total) 8-40 11-35 19.09 4.60
Breast Cancer Screening Behaviors 0-7 0-7 3.02 1.81

Table 2. Correlation Matrix between Health Literacy Dimensions and Demographic Variables

Variable Age Number of Children | Spouse's Age | Number of Deliveries | Age at Marriage
Access -0.183** -0.147%* -0.191** -0.165* 0.114
Reading 0.191** 0.265** 0.226** 0.275** -0.110
Comprehension 0.199** 0.088 0.168* 0.081 -0.005
Evaluation -0491** -0.149* -0.193** -0.135 0.022
Decision Making -0.150* -0.137 -0.167* -0.131 -0.010
Information Searching 0.116 0.151* 0.085 0.151* -0.119
Information Evaluation 0.037 0.004 0.003 0.004 -0.080

*P <0.05, **P<0.01

Table 3. Linear Regression model of Determinants of Breast Cancer Screening Behaviors

Variable B SE P Model
cancer specific health literacy | 0.05 | 0.01 | <0.001 | Model 1 (Unadjusted)
cancer specific health literacy | 0.03 | 0.01 | 0.02 Model 1* (Adjusted)
M Health Literacy -0.06 | 0.02 | 0.02 | Model 2 (Unadjusted)
M Health Literacy -0.04 | 0.02 | 0.13 Model 2* (Adjusted)
cancer specific health literacy | 0.05 | 0.01 | 0.003 | Model 3 (Unadjusted)
M Health Literacy -0.03 | 0.02 | 0.19 | Model 3 (Unadjusted)
cancer specific health literacy | 0.03 | 0.01 | 0.05 Model 3* (Adjusted)
M Health Literacy -0.02 | 0.02 | 0.31 Model 3* (Adjusted)




Note: Models marked with * (asterisk) are adjusted for employment, educational history, income, tobacco use, history of
illness, menopausal status, education level, contraceptive method, and body mass index (BMI).
B = unstandardized regression coefficient; SE = standard error

Discussion
The primary objective of this study was to determine the level of breast cancer-specific health

literacy and its relationship with screening behaviors among women aged 30-59 in Pasargad
City, while exploring the modifying role of demographic characteristics. Our findings revealed a
pronounced "knowledge-practice gap"; while the study population exhibited .a moderate level
of specific health literacy, their actual breast cancer screening behaviors were remarkably low.
This discrepancy aligns with previous domestic investigations in Iran, such as studies in Zahedan
(23) and Sari (24), as well as international literature from developing nations«(25; 26). This
persistent gap underscores that possessing health knowledge or basic literacy skills does not
automatically translate into preventive health actions, highlighting the necessity of addressing
deep-seated behavioral, socio-cultural, and structural barriers.

Relationship between Demographic Characteristics and specific Health Literacy
Our study confirmed that higher educational attainment, employment status, and a history of

attending health education classes are significantly. associated with superior health literacy
scores. These findings are consistent with strong intermational (27) and national (11, 28)
evidence emphasizing socio-demographic factors as primary structural determinants of health
literacy. Higher education enhances cognitive capacity, enabling individuals to comprehend
complex medical jargon and navigate health systems effectively(29 ,30)Similarly, employment
often expands social networks, fosters autonomy, and increases exposure to wellness
information in the workplace. We also observed a significant correlation between marital status
and health literacy, corroborating the work of Khaleghi et al(31), which suggests that marital
partnerships may/facilitate shared-health responsibility and mutual information support.

An Jntriguing and nuanced- finding was the divergent effect of age and parity (number of
children) across different dimensions of health literacy. We found a positive correlation
between age and parity with the "Reading" dimension score. This suggests that older women
and multiparous mothers may develop enhanced functional skills over time due to repeated,
compulsory interactions with maternal and child healthcare systems (e.g., routine vaccinations,
pediatric visits). This pattern is supported by literature linking cumulative life experience to
improved functional health literacy (32, 33).

Conversely, an inverse and significant relationship emerged between age and parity and the
advanced cognitive dimensions of health literacy, namely Access, Evaluation, and Decision-
Making. This phenomenon can be strongly explained by the Family Responsibility Burden



Theory (34, 35) . As women age or bear more children, their domestic, caregiving, and financial
responsibilities multiply. This heavy burden disproportionately drains their limited cognitive
bandwidth and time resources. Consequently, despite being able to "read" health materials,
they experience a diminished capacity to critically analyze conflicting medical information
(Evaluation) or execute autonomous health choices (Decision-Making) amid competing family
priorities (34).

Relationship between specific health literacy and Screening Behaviors
The current study indicates that women in Pasargad City participate at verydow rates.in Breast

Self-Examination (BSE), Clinical Breast Examination (CBE), and mammography. Notably,
mammography rates among women over 40 were critically low. This functional deficitpersisted
despite moderate health literacy scores, reinforcing the premise that cognitive literacy alone
cannot bypass systemic obstacles. This is consistent with studies by Armin et al. (36) and
regional data showing that restricted health literacy directly diminishes breast cancer
awareness and limits routine BSE practice (37).

Importantly, multiple linear regression analysis revealed a strong and stable independent
association between specific breast cancer health literacy and screening behaviors. Notably,
this link remained statistically significant after adjusting for key socio-demographic
confounders. (age, education,.and economic status). Conversely, the statistical significance of
mHealth literacy disappeared upon controlling for these confounding factors (38).

As conceptualized in the introduction of thisstudy, disease-specific health literacy must not be
viewed merely as isolated knowledge, but as a critical cognitive antecedent that is linked with
the processing of specific breast cancer risk factors. Our regression findings empirically support
this conceptualization. While general health literacy lacks the tailored depth to induce
psychological shifts (39), superior disease-specific health literacy may contribute to a more
favorable cognitive appraisal of the disease. Specifically, it is associated with positive attitudes
toward screening, lower perceived psychological and structural barriers, and enhanced self-
efficacy (40, 41). These cognitive and attitudinal shifts are vital because, within our theoretical
framework, they collectively characterize and strengthen her behavioral intention. This
intention represents the immediate, most critical proximal determinant of action(42).
Ultimately, a strong behavioral intention is what bridges the gap between cognition and
behavior (41). The low screening rates observed in our study population suggest a potential
breakdown in this process. Without adequate disease-specific cognitive input, the subsequent
cascade of cognitive appraisal and self-efficacy may be halted. Consequently, this fails to
generate the behavioral intention necessary to translate an individual's internal readiness into
actual screening behaviors, such as BSE, CBE, and mammography (43).



Study Limitations and Strengths: Several methodological limitations warrant consideration
when interpreting the findings of this study. First, the cross-sectional design precludes
establishing definitive causal relationships among the variables. Second, data collection
regarding screening behaviors relied on self-reports, which may introduce recall or social
desirability biases. Third, because the sample was drawn exclusively from comprehensive
health service centers in Pasargad city, the generalizability of the findings to regions with
different sociocultural or socioeconomic contexts is limited. Finally, despite statistically
adjusting for multiple demographic covariates, residual confounding from unmeasured factors,
such as geographical accessibility to specialized healthcare facilities, cannot be_entirely ruled
out.

Despite these limitations, this study possesses several notable strengths. It addresses critical
and highly relevant dimensions of public health, specifically advanced critical health literacy
skills, including information appraisal and clinical .decision-making.” Additionally, the
methodological rigor is enhanced by adjusting for multiple’demographic covariates, thereby
reducing the potential impact of confounding variables. Furthermore, the study maintains a
high level of transparency regarding its challenges while providing well-defined directions for
future research.

Based on the findings and limitations of this study, the following directions are recommended
for future inquiries: Future studies.should employ prospective longitudinal designs to
empirically validate causal pathways and. temporal dynamics, complemented by qualitative
approaches to deeply explore how lived experiences (e.g., aging and multiparity) shape health
literacy. Furthermore, conducting multi-center studies with wider geographic sampling and
diverse socioeconomic cohorts will enhance the external validity of the findings.

Conclusion

Digital literacy alone'is insufficient to drive preventive actions. Instead, disease-specific health
literacy acts as a critical cognitive antecedent that directly shapes breast cancer screening
behaviors. It refines.cognitive appraisal, modifies attitudes, and mitigates perceived barriers,
thereby strengthening the behavioral intention required to translate internal readiness into
actual screening compliance (including BSE, CBE, and mammography). Consequently, health
promotion initiatives must shift from basic information dissemination toward cognitive and
attitudinal restructuring to successfully bridge the gap between literacy and action. Crucially,
health authorities should design and implement tailored educational interventions grounded in
behavior change principles, with a specific emphasis on strengthening evaluation and decision-
making skills among vulnerable cohorts, particularly older and multiparous women.
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