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Introduction:  Self-examination behaviors and screening are essential for controlling 
breast cancer. Studies have demonstrated that interventions based on health education 
models and theories can improve self-examination and self-management behaviors 
among patients with breast cancer. However, there is no consensus on which education 
theory or model is most effective in promoting healthy behaviors for the prevention of 
breast cancer. This review aims to evaluate the effectiveness of health education and 
promotion theories and models on improving self-examination and self-management 
behaviors for breast cancer prevention.  

Methods: Four databases (PubMed, Scopus, ProQuest, and ScienceDirect) were searched 
using relevant keywords related to health education and promotion theories and models. 
Studies published in English up to February 2020 were screened. Two independent 
reviewers assessed the eligibility and methodological quality of the included studies. All 
data were collected directly from women participants.  

Results: Fourteen studies were included in the systematic review, and seven were pooled 
in the meta-analysis. Both the meta-analysis and systematic review indicated that 
interventions grounded in health education theories or models significantly improved 
women’s engagement in, and knowledge of, self-examination skills and self-management 
behaviors for breast cancer prevention. The Health Belief Model (HBM) was the most 
commonly used theoretical framework in educational interventions aimed at enhancing 
preventive health behaviors among women. 

Conclusion: Our findings highlight the beneficial impact of theory-based health education 
interventions in motivating women to adopt self-examination and self-management 
behaviors contributing to the reduction of breast cancer-related morbidity and mortality. 

Please cite this paper as: 
Peyman N, Tavakoly Sany SB, Orooji A, Pourhaji F. Application of Health Education Intervention models to Prevent Breast Cancer: A 

Systematic Review and Meta-Analysis. Reviews in Clinical Medicine. 2025;12(4): ...-.... 

Introduction
Breast cancer is one of the most common cancers 
among women worldwide (1) and remains the 
leading cause of cancer-related death in women 
globally (2). The estimated global annual incidence 
is 38.1 million cases (3), imposing a substantial 
burden on women’s health and quality of life (4). 

Despite significant advances in research and 
treatment, breast cancer continues to pose a major 
public health challenge and remains a top priority 
in biomedical research (5, 6). Its high incidence, 
coupled with the difficulty of treating advanced-
stage disease, places a heavy burden on healthcare 
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systems underscoring the urgent need for effective 
early detection strategies (7). One key strategy for 
preventing breast cancer and reducing mortality is 
breast self-examination (BSE), which is considered 
a simple, effective, and low-cost method for early 
detection (8). Given that women are central to 
family health and play a vital role in the 
socioeconomic fabric of society, early detection and 
prevention of breast cancer are among the most 
effective approaches to controlling the disease (9). 
Early diagnosis and timely intervention 
significantly improve treatment outcomes, reduce 
mortality and morbidity, and enhance women’s 
quality of life (10). Numerous studies indicate that 
improving public awareness and fostering positive 
attitudes toward breast cancer can positively 
influence screening behaviors among women in 
the community (11). 
Several studies have reported that appropriate and 
well-established health education theories and 
models are essential for designing effective and 
practical interventions aimed at the early detection 
of breast cancer (12, 13). A systematic review of 
these studies is therefore necessary to evaluate the 
effectiveness and efficacy of health education 
interventions, thereby providing a sound evidence 
base for selecting and implementing the most 
suitable theories and models (14).   
Systematic reviews provide concise and reliable 
syntheses of research on a specific topic. Like 
primary studies, systematic reviews—including 
those incorporating meta-analysis—follow 
rigorous and predefined methodological 
standards. 
Therefore, we conducted a systematic review and 
meta-analysis to evaluate the effectiveness of 
health education and promotion theories and 
models in improving breast self-examination and 
self-management behaviors for breast cancer 
prevention. 

Methods 
Study Design 
This study is based on the guidelines of systematic 
review and meta-analysis (PRISMA) guidelines 
(15) (Figure 1) and the Cochrane collaboration tool 
(16) , and the PICO framework.  
The main research questions were: 

1. Which theory or model is common to improve 
preventive health behavior? 

2. Can intervention based on health education 

theory improve preventive health behavior in 
women with breast cancer? 

3. Can interventions improve patient’s 
knowledge?  

 
 

 
Figure 1: Flowchart of the systematic review process using 
PRISMA checklist 

2. Information Sources and Search Strategy 
We conducted the systematic search using an 
iterative process guided by the Cochrane 
Collaboration recommendations. 
We searched articles from four scientific databases 
(PubMed, Scopus, ProQuest, and the Web of 
Science) without restrictions in publication year. 
The search dates started as follows for each 
database, lasted for all databases on February 5, 
2020.  Search using the keywords “Breast Cancer”, 
“models”, “Theory”, “Health Education”, “Health 
Promotion”, “intervention”, “quasi-experimental”, 
“semi-experimental”, and “Randomized Controlled 
Trials”, was done to retrieve articles in English 
languages.  

3. Selection process: 
 Inclusion and exclusion Criteria 

In this systematic review, we used PICO-SD 
guidelines (Participants, intervention, comparison, 
outcom , study design) to develop the criteria 

(Table1).
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Table 1.  Inclusion and exclusion criteria 
 Inclusion Criteria Exclusion Criteria 

Participants 
population (women) 

individuals with intellectual disabilities or 
mental illness 

Study Type “intervention”, “quasi-experimental”, “semi-experimental”, and 
“Randomized Controlled Trials”. 

Transversal descriptive studies 

Intervention All interventions designed based on health education theories to 
increase awareness / promote preventive health behaviors of 

breast cancer in the  women  population. 
This includes courses or training sessions using lectures and 

questions and answers, group discussion and the use of 
(teaching aids such as models, slide shows, educational videos, 

educational booklets, presentation of pictures, educational 
booklets, Compact disc) and skills workshops to improve 

individual’s ability to promote healthy behaviors. 

Health education theories were not 
specifically assessed Interventions,  not 

Specifically designed to improve breast self-
examination. 

Comparison The comparison included all the studies applying or not applying 
the comparison, and all the studies applying or not applying the 

comparison strategy. 
 

Setting  Any type of socio-health setting and clinical, University centers School setting; Mental health 

Outcomes 
-  Significant increase in awareness 

breast self-examination skills 
-Social and cognitive skills (self-efficacy, medication adherence, 

communication skills, self-care.) 
- Knowledge of the disease/problem, 

- Self-control/management of health problems: 
- Prevention: preventive behaviors and knowledge participation 

in preventive measures 
- Overall state of health: quality of life, physiological indexes, etc. 

 

Dissemination 
Type 
 

Scientific full text articles published in indexed scientific journals 
and conferences 

------------------------------------  

Language 
 

English 
Articles written in languages other than 

English 
 
Others  
 

Published from ---- 
- Use of validated measures of   breast self-examination  and 

health outcome 
- Assess relationship between  breast self-examination  and 

health outcome; 
- Identifiable effect size 

 

The women population formed the participants (P) 
of the present meta-analysis. All interventions (I) 
designed based on health education theories to 
increase awareness / promote preventive health 
behaviors of breast cancer in the  women  
population .This includes courses or training 
sessions using lectures and questions and answers, 
group discussion and the use of (teaching aids such 
as models, slide shows, educational videos, 
educational booklets, presentation of pictures, 
educational booklets, Compact disc) and skills 
workshops to improve individual’s ability to 
promote healthy behaviors. The comparison (c) 
included all the studies applying or not applying the 
comparison, and all the studies applying or not 
applying the comparison strategy.  
The outcome (O) variables were the Significant 
increase in awareness breast self-examination skills, 
Social and cognitive skills (self-efficacy, medication 
adherence, communication skills, self-care), 

Knowledge of the disease/problem, Self-
control/management of health problems, 
Prevention (preventive behaviors and knowledge 
participation in preventive measures), Overall state 
of health (quality of life, physiological indexes), etc. 
The Study Type (S) included all the studies 
“intervention”, “quasi-experimental”, “semi-
experimental”, and “Randomized Controlled Trials”. 

Data extraction and quality appraisal 
(pilot) 
In this review, the following characteristics were 
extracted from all included article: the author 
(s)/studies year, the sample size, design, health 
education theories/models used, the most effective 
construct of theories/models, health outcome of the 
study, preventive behavior score/level, and the 
measure of association between preventive behavior 
and intervention strategies with corresponding P-
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values (Table 2). Two independent authors screened 
titles and abstracts of all articles to select eligible 
articles (F.P and B.T). Then, the methodology and 
results sections of full-text articles were evaluated to 
determine eligibility. Articles were included if both 
authors confirm their eligibility, and; the third 

reviewer resolved any doubts and disagreements 
regarding the inclusion criteria and data extraction 
through discussions between the authors (N.P). 
Likewise, we tested the quality of the include studies 
via the independent dual rating based on the 
Cochrane diagnostic test accuracy review.

 
 

 

Table 2. Characteristic Included Study 
Code Study Sample size Study design 

Period of 
Study 

Model/Theory 
Result after intervention in 

experimental group 

1 
 

Kıssal (24) 
48 

Quasi-
experimental 

1 Year HBM 
Significant increase in awareness, and BSE 

skills at the 6‑month and 1‑year follow-
ups. 

2 
 

Masoudiyekta (25) 
 

226 
Quasi-

experimental 
3 month HBM 

Significant increasing in knowledge, 
perceived severity and sensitivity, cause 

to action, perceived benefits and self-
efficacy,  and decrease barrier 

3 
 

Khiyali (26) 
 

92 
Quasi-

experimental 
3 month HBM 

Significant increase in knowledge, HBM 
constructs and self-examination behavior. 

4 
 

Farma (27) 
 

240 
Quasi-

experimental 
2 month HBM 

Significant increase in perceived 
susceptibility and severity, benefits, and 

self-efficacy of mammography and health 
motivation, and decrease barriers (P 

<0.0001). 

5 
Ghahremani (28) 

 
168 

Quasi-
experimental 

ten weeks TTM 

Significant increase in the mean scores of 
trans-theoretical model constructs (stages 
of change, self-efficacy, decisional balance, 

and processes of change) and BSE 
behavior compared. 

6 
 

Torbaghan (29) 
 

130 

Randomized 
Controlled 

Trials 
1month HBM 

Significant increase in awareness, 
perceived susceptibility and benefits, and 

behavior, and decrease barriers. 
Positive linear relationship  between 
perceived barriers and behavior (B = 

0.183, t = 2.964, P = 0.04) 

7 
 

Rezaeian (30) 
 

290 

Randomized 
Controlled 

Trials 
4month HBM 

- Significant increase in  perceived 
susceptibility,  severity, benefits, and self-

efficacy of mammography and health 
motivation, and decrease barriers 

8 
Fathollahi- Dehkordi 

(31) 
107 

Randomized 
Controlled 

Trials 
3 month HBM /TTM 

Significant increase in knowledge, and all 
the health beliefs subscales scores 

excluding barriers 
 

9 
 

Secginli(32) 
190 

randomized 
controlled 

trial 
6 month HBM 

Significant increase BSE skills, 
lump detection scores, breast health 

knowledge, perceived susceptibility and 
benefits  of BSE, mammography 

10 Deavenport (33) 210 
Randomized 
Controlled 

Trials 
1.5 month HBM 

Significant increase in perceived benefits 
of mammogram, self-efficacy and minus, 

and perceived barriers 

11 Hatchett (34) 74 
Randomized 
Controlled 

Trials 
3month SCT 

- Significant increase in intensity level for 
survivors of breast cancer (p < 0.001) 
Significant increase in mean days for 
moderate and vigorous exercise at  6 

and12 weeks. 
Significant increase intensity exercise at 

12 weeks and  between groups on 
vigorous intensity exercise at 6 and 12 

weeks 

12 
Scruggs (35) 

 
60 

Randomized 
Controlled 

Trials 
6 month TTM 

-  Significant increase perceived  self-
efficacy, use of self-liberation, 

counterconditioning, reinforcement 
management processes,  and the 

progression stage 
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13 
 

Zonouzy (36) 
 

600 
Randomized 
Controlled 

Trials 
3month EPPM 

Significant changes in attitude and 
behavioral intention 

14 
 

 
Ghaffari (37) 

 
138 

semi-
experimental 

2 month IBM 

Significant increase in knowledge, 
behavioral intention, perceived 

susceptibility, severity, benefits, barriers, 
self-efficacy to mammography, BSE, 

subjective norms. 
Abbreviation: BSE, breast self-examination; CBE, clinical breast exam; EPPM, extended parallel process model; HBM, health belief model; 
IBM, integrated behavioral model; SCT, social cognitive theory; SMD, standardized mean difference; TTM, trans theoretical model.   

Risk of Bias
Cochrane evaluation checklist was used to evaluate 
the quality of articles since all articles were of 
intervention type (17). Biases in selection, 

performance, diagnosis, data collection and 
reporting, and other biases were examined (18) 
(Table 3). 

 

Table 3. Cochrane risk-of-bias summary for included 

Study 
Adequate 
sequence 

generation 

Allocation 
concealment 

Blinding 
Incomplete 

data 
addressed 

Free of 
selective 
reporting 

Free of 
other 
bias 

Percent 
of 

"yes" 
answers 

Kıssal (2019) Y N N N Y Y 50 
Masoudiyekta (2018) Y ? Y N ? Y 50 
Khiyali (2017) Y Y N Y N Y 66 
Torbaghan (2014) Y ? Y N Y ? 50 
Rezaeian (2014) Y N Y Y Y Y 83 
Farma (2014) Y N Y N Y Y 66 
Fathollahi- Dehkordi 
(2018) 

Y Y ? N Y Y 50 

Ghahremani (2016) Y N Y Y N Y 66 
Ghaffari (2018) Y Y N Y Y Y 83 
Secginli(2011) N ? Y Y Y Y 66 
Deavenport(2011)  Y ? Y N ? Y 50 
Hatchett (2013) Y N N Y Y Y 66 
Zonouzy(2019) Y Y N ? Y Y 66 
Scruggs (2018) Y A ? N Y Y 50 

Y=Yes; N= No; ?= Ambiguous 

Results 

Study designs and populations 
Fourteen studies, including data 2573 on women, 
met our inclusion criteria. Sample sizes ranged from 
48 to 600; four of the studies had fewer than 100 
participants. They presented data collected from 
four countries (USA, Spain, Turkey, Iran) with 64% 
of studies conducted in Iran (Table 2).  

Description of Included Results Systematic 
Review 
In this review, the effect of theories and models 
were examined using three types of study designs, 
including quasi-experimental studies (5/14, 35%) 
(19-23), randomized controlled trials (8/14, 57%) 
(24-31), and semi-experimental studies (1/14, 7%) 
(32). Overall, five theories/models in health 

education and health promotion were used in 
selected studies as follow: Health Belief Model 
(HBM) (9/14, 64%) (19-22, 24-28), theory of 
extended parallel process model (EPPM) (1/14, 7 
%) (31), theory; Trans theoretical Model (TTM) 
(3/14, 21%) (23, 26, 30), Integrated Behavioral 
Model (IBM) (1/14, 7%) (32), Social Cognitive 
Theory (SCT) (1/14, 7%) (29)(Table 2). The 
definition for each Theory or Model is summarized 
in (Table 4). The systematic review showed that 
HBM was the most common model used to assess 
the effect of theories and models on self-care 
behaviors Breast Cancer. A total of 14 studies were 
included in this review; of them, 11 studies (78. 
5%) showed that educational intervention based 
the health education models and theories 
improved self-care behaviors and self-
management behaviors Breast Cancer (19-28, 32).   
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Table 4: Characteristics of the health education and promotion theories/models

Models or theories Constructs 

Health belief Model 
 

HBM (40) 

 

 

Perceived susceptibility: Belief about the chances of getting a condition or disease or experiencing a risk 
Perceived severity: Belief about how serious a condition and its sequelae are 

Perceived benefit: Belief the efficacy of the advised action to reduce risk or seriousness of the impact 
Perceived barriers: Belief about the tangible and psychological costs of the advised action 

Cues to action: Strategies to activate “readiness” Self-efficacy: Confidence in one’s ability to take action 

Trans-Theoretical 
Model 
 

TTM (44) 

Per-contemplation: No intention to take action within the next six months. 
Contemplation: Intends to take action within the next six months 

Preparation: Intends to take action within the next 30 days and has taken some behavioral steps in this 
direction. 

Action: Changed overt behavior for less than six months 
Maintenance: Changed overt behavior for more than six months 

Termination: No temptation to relapse and 100% confidence 

Integrated 
Behavioral Model 
 

IMB (45) 

Health behavior information:  Information consists of specific facts about health promotion and relevant 
heuristics 

Health behavior motivation: consists of personal and social motivation that affects the performance of 
health-related behavior. 

Health behavioral skills: Serious determinant of whether well-informed/ motivated people will be able to 
effectively acting on health promotion behaviors. 

Social Cognitive 
Theory 

 

SCT (46) 

Knowledge, situational perception, outcome expectations/ expectancies, self-efficacy in overcoming 
impediments, environment, emotional coping, goal setting, or self-control 

Extended parallel 
process model 
 

(EPPM) (47) 

It describes the interaction between emotion (perceived threat) and rationality (perceived efficacy) in 
behavioral decision making. 

Fear: Internal adverse emotional reaction comprising psychological and physiological dimensions elicited by 
a severe and personally relevant threat. 

Perceived threat: Cognitions about danger or harm that exists in an environment. Perceived threat 
comprises two underlying dimensions: severity and susceptibility. 

Perceived susceptibility: Beliefs about one’s risk of experiencing the threat. 
Perceived severity: Beliefs concerning the consequences should a specified event occur. 

Efficacy: Cognitions about effectiveness, feasibility, and ease with which a recommended response impedes 
or averts a threat. Contains two underlying dimensions: response efficacy and self-efficacy. 

Self-efficacy: Beliefs about one’s ability to perform the recommended response to avert the threat. 
Response efficacy: Beliefs about the effectiveness of the recommended response in deterring or avoiding 

the threat. 
Danger control: A cognitive process eliciting protection motivation that occurs when one believes she or he 

can effectively avert a significant and relevant threat through self-protective changes. When in danger 
control, people think of strategies to avert a threat. 

Danger control responses: Belief, attitude, intention, and behavior changes by with a message’s 
recommendations. 

HBM
Among the studies included in this review, nine 
studies used the Health Belief Model (HBM  ( to 
improve breast cancer self-care behaviors. Kıssal et 
al. (19) aimed to examine the effect of an educational 
program based on the Health Belief Model (HBM) on 
practices of breast self-examination (BSE). They 
showed that knowledge about breast cancer and 
BSE skills increased after the educational 
interventions. They also showed that self-efficacy 
had the most potent, most substantial effect on 
promoting self-care behaviors compared to other 
constructs. 
Masoudiyekt et al  showed that before the 
intervention, the mean scores of knowledge and 
health beliefs in the two groups were similar in 
almost all subscales, and three months after training 
intervention, the mean scores of knowledge, 

perceived susceptibility, perceived severity, caues to 
action, perceived benefits, and perceived self-
efficacy were significantly higher in the intervention 
group(20). They also showed that self-efficacy had 
the strongest and most substantial effect on 
promoting self-care behaviors compared other 
constructs. 
Khiyali et al  showed that the mean scores of 
knowledge, HBM constructs, and self-examination 
behavior in the experimental group were elevated 
compared to the control group after the intervention 
(P <.001) (21). 
Torbaghan et al. (24) showed that there were 
significant changes in the training group, following 
educational intervention in the awareness construct 
and some constructs of the HBM including perceived 
susceptibility, perceived benefits, and perceived 
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barriers, as well as in practice compared to the 
control group (P < .05). However, perceived barriers 
remained the only predictor in the model, such that 
for every unit increase in this variable, the behavior 
score increased by 18%. 
Farma et al. (22) showed that the mean score 
awareness in case group before and after education 
intervention has a significant difference (P <.0001): 
Susceptibility score (P <.002), self-efficacy, perceived 
severity, perceived benefits, perceived barriers (P 
<.0001). Behavior scores before and after 
intervention in the case group had a significant 
difference. However, in the control group, there was 
no significant difference before and after the 
intervention. 
Rezaeian et al. (25) showed that before  the 
intervention, the mean scores of knowledge and 
health beliefs in the two groups were similar in 
almost all subscales except for perceived severity and 
health motivation. Four weeks after the educational 
intervention, the mean scores of knowledge, 
perceived susceptibility, perceived severity, health 
motivation, perceived benefits of mammography 
screening, and perceived self-efficacy regarding 
mammography were significantly higher in the 
intervention group.  
Secginli et al. (27) showed that after the Breast 
Health Promotion (BHP) program, in terms of the 
BSE performance and BSE proficiency, the 
differences were significant between the two 
groups both at 3- and 6-month follow-ups (p < 
.001). At the three months after the BHP program, 
women in the intervention group were over four 
times more likely to perform regular BSE than 
women in the control group (OR= 4.21, 95% CI 
1.98, 8.94). At the six months after the BHP 
program, women in the intervention group were 
over three times more likely to perform regular 
BSE than women in the control group (OR= 3.42, 
95% CI 1.50, 7.77).  
Deavenport et al. (28) showed that low-income 
women in the intervention group than woman in the 
control group had greater perceived benefits, F(1, 
208) = 3.10, p < .01), a greater net score of perceived 
benefits minus perceived barriers, F(1, 208) = 5.25, p 
< .05), and greater self-efficacy, F(1, 208) = 10.32, p < 
.01), and greater intentions to obtain mammograms, 
F(1, 208) = 32.37, p < .001). Intervention and control 
groups, however, did not differ on their perceptions 
of disease severity, susceptibility, and barriers to 
mammogram screening in the univariate analysis. 
Self-efficacy was the strongest independent predictor 
of mammogram intention (β = .455). The results of 
correlation analysis showed that greater breast 

cancer risk was significantly related to both higher 
levels of education (r = .199, p < .005) and greater 
perceived susceptibility (r = .195, p < .01). 

HBM and TTM 
Fathollahi-Dehkordi et al. (26) showed that three 
months after the intervention, screening practice 
was 52% in interventional versus 18% in the control 
group (p <.001). Knowledge and all Health Belief 
Model (HBM) subscale scores showed significant 
main effects of time and time × group interaction (p 
< .001 for all). The main effect of group was 
significant for knowledge, perceived susceptibility, 
perceived benefits, and health motivation subscales. 
The effect of group factor was significantly related to 
knowledge score and perceived sensitivity, benefits, 
and health motivation subscales. Three months after 
the intervention, most women in the interventional 
group were in the action stage of CBE compared to 
the controls who continued to be in the 
contemplation stage (p <.001). 

Extended parallel process model (EPPM) 
Zonouzy et al. (31) showed that comparing outcome 
variables (attitude, intention, and early breast 
cancer diagnosis) at baseline and follow-up 
assessments, the intervention group showed 
significant improvements in attitude (p = .01) and 
intention (p = .001). However, no significant 
improvement was observed for early breast cancer 
diagnosis (P =.78). The control group did not show 
any changes. 

Theory Transtheoretical Model (TTM) 
Ghahremani et al. (23) reported significantly greater 
improvements in the intervention group than in the 
control group for mean scores on all 
Transtheoretical Model (TTM) constructs (stages of 
change, self-efficacy, decisional balance, and 
processes of change) and for BSE behavior (p < .001).  
Scruggs et al. (30) showed that women in the 
intervention group had significantly higher 
perceived self-efficacy than women in the standard 
care group (F(1, 45) = 9.55, p= .003).  
Also, the intervention group showed a significantly 
greater increase in the use of self-liberation, 
counterconditioning, and reinforcement 
management processes than the standard care 
group (p= .011). The mean (numerical) stage of 
change score was significantly higher in the 
intervention group (between action and 
maintenance, M= 4.3) than in the standard care 
group (between preparation and action, M= 3.6) (p= 
.024). 
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Integrated Behavioral Model (IBM) 
Ghaffari et al. (32) reported statistically significant 
differences across the three assessment time points 
(before, immediately after, and 2 months post-
intervention) in scores for knowledge, perceived 
susceptibility, perceived severity, perceived benefits 
of BSE, perceived barriers to BSE, self-efficacy, 
perceived barriers to mammography, and subjective 
norms (p < .001). However, no significant change 
was observed for perceived benefits of 
mammography (p = .083). Furthermore, regression 
analyses indicated that self-efficacy was the 
strongest predictor of self-care behaviors among all 
examined constructs.  

Social Cognitive Theory (SCT) 
Hatchett et al. (29) reported a significant group-by-
time interaction for total days of exercise at 12 weeks, 
F(1, 72) = 20.02, p < .001, ηₚ² = .22. The intervention 
group showed significantly greater increases than the 
control group in the mean number of days per week 
of moderate- and vigorous-intensity exercise at both 
6 and 12 weeks (p < .001). Specifically, group 
differences were significant for moderate-intensity 
exercise at 12 weeks and for vigorous-intensity 
exercise at both 6 and 12 weeks (p < .001 for all 
comparisons). 

Meta -analysis  
Of the 14 studies included in the systematic review, 
seven studies (providing data on 1,173 women) met 
the inclusion criteria for meta-analysis (19-32) .  
Overall, the meta-analysis for intervention based on 
health education theory shows a positive effect across 
the HBM, IBM, and TTM models, indicating that the 
interventions increase women engagement and 
knowledge in self-examination and self-management 
behaviors to prevent breast cancer (19-28, 30, 32). 
However, the pooled effect of intervention based on 
health education theory was not significant. The 
reported pooled effect estimates for HBM, IBM, and 
TTM were 6.71(95% CI; 6.59–6.82), 7.00 (95% CI; 
5.86–8.14), and -0.43 (95% CI;-0.72–0.14), 
respectively (Figure 2, 3). Considerable heterogeneity 
was observed across the models (I² = 89%), and visual 
inspection of the funnel plots suggested asymmetry 
(Figures 4 and 5). These results indicate that the 
meta-analysis may lack sufficient statistical power to 
detect the true effect of the intervention programs, 
due to the limited number of studies available for 
each theoretical model. Individual studies showed 
that Rezaiean’s ES (Effect Size) (25) was a significant 
outlier compared to the other studies. This provided 
evidence that Rezaiean’s studies on the women 
population might increase the overall ES of the 
intervention designed studies.  

           

                                                    Figure 2: Forest plot for the effect of intervention on knowledge 
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The I2 was showed significant heterogeneity for the 
models, and the funnel plot shows explicit gaps 
(Figures 4 - 5). These results indicated that the meta-
analysis might lack sufficient power to assess the 
effect of the intervention programs because of the low 
number of studies for each health education model 

and theory. Individual studies showed that Rezaiean’s 
ES (Effect Size) (30) was a significant outlier 
compared to the other studies. This provided 
evidence that Rezaiean’s studies on the women 
population might increase the overall ES of the 
intervention designed studies.  

                                    

                                  Figure 4: Funnel plot for intervention to improve BSE behavior 

Figure3: Forest plot for the effect of intervention on BSE behavior 
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                            Figure 5: Funnel plot for intervention to improve knowledge 

Discussion
In this study, the main research questions were to 
collect evidence on the effect of educational 
intervention based on the health education and 
promotion theories and model on the 
improvement of self-management behaviors and 
self-examination skills. Studies included in the 
systematic review indicated that educational 
interventions grounded in health education and 
promotion theories and models incorporate key 
constructs that help improve breast self-
examination (BSE) skills and breast cancer 
awareness, thereby empowering women to 
recognize and adopt effective self-care and self-
management behaviors (19, 21, 25) . Likewise, the 
meta-analysis provides strong evidence that 
educational interventions grounded in health 
education and promotion theories and models play 
a critical role in improving self-examination and 
self-management behaviors. However, given the 
methodological diversity of the included studies, 
small sample sizes, and a limited number of studies 
per theoretical model, these findings should be 
interpreted with caution. Therefore, future 
longitudinal, theory-driven intervention studies 
with larger, representative samples are essential to 
confirm these effects.  
Our findings are further supported by several 
studies demonstrating that the regular 
implementation of educational interventions 
(grounded in health education and promotion 
theories and models) leads to significant 
improvements in women’s attitudes and breast 
self-examination (BSE) skills, particularly when 

self-examination techniques are explicitly taught 
(33). Our results indicate that self-efficacy 
regarding breast self-examination (BSE) (20,21) 
and perceived barriers to BSE (23, 25) are central 
constructs in promoting preventive self-
management behaviors—particularly through 
enhanced health awareness and strengthened 
beliefs about breast cancer risk and the value of 
mammography screening. Studies included in this 
review indicate that at the first step of an 
educational program, women need education for 
increasing their awareness about breast cancer 
predictive behaviors (22, 32). Several studies 
indicated that in the training program, women's 
perception of their susceptibility to breast cancer 
and the severity of the illness were associated with 
their awareness about illness (24, 25). This 
sensitivity refers to people's beliefs about breast 
cancer vulnerability. It was evidenced that for 
women who received the educational intervention, 
their perceived susceptibility of having breast 
cancer increased in comparison with the control 
group (22, 25). Our results showed a significant 
increase in the intervention group’s means scores 
of self-efficacy after the intervention compared to 
the control group. In the same line, Bandura and 
Adams stated that self-efficacy was among the 
most essential, critical prerequisites for changing 
behavior. They also reported that self-efficacy had 
a significant impact on health behaviors (28). 
Similarly, Jalilian et al. state that individuals with 
low self-efficacy were less likely to adopt new 
health behaviors (34) . Previous studies also 
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disclosed a positive relationship between self-
efficacy and BSE behavior (35, 36).  

Conclusion 
The results of this study indicate that the application 
of various health education and health promotion 
models and theories can positively influence health 
behaviors. Depending on the study's objective, 
different theoretical frameworks may be selected 
accordingly. Given the impact of educational 
intervention based on educational models and 
theories and health promotion, in the field of breast 
cancer prevention and its lower cost than treatment, 
policymakers should provide measures to estimate 
the cost and benefit of interventions, they should 
policy Change organizational structures, consider 
physical and social environmental policies, and use a 
multifaceted approach to improve breast cancer 
prevention behaviors. Since promoting Breast Cancer 
Screening (BCS) behaviors requires a positive 
attitude toward screening, future studies must place 
specific emphasis on improving health education 
intervention models through appropriate sampling 
and randomization, systematic follow-up, and 
adequate sample size. Addressing these 
recommendations could help develop well-designed 
interventions and enhance self-examination and self-
management behaviors for breast cancer prevention.  

Abbreviation  
BCS, breast cancer screening; BHP, breast health 
promotion; BSE, breast self-examination; CBE, clinical 
breast exam; EPPM, extended parallel process model; 
ES, effect size; HBM, health belief model; IBM, 
integrated behavioral model; PRISMA, preferred 
reporting items for systematic reviews; SCT, social 
cognitive theory; SMD, standardized mean difference; 
TTM, trans theoretical model.   

Acknowledgements 
The author wishes to express her gratitude towards 
the vice president of research in Mashhad  
University of Medical Sciences. 

Funding 

The Mashhad University of Medical Sciences funded 
this project 

Ethical Approval 
This study was conducted after the approval and 
permission of Mashhad University of Medical  
Sciences Research Committee (991909) and was 
conducted with consideration of Helsinki 

Declaration in all phases of the study. Confidential 
data treatment was guaranteed.  
Written informed consent was obtained from the 
participants. 

Competing interests 
The author (s) declare that they have no competing 
interests.  

Authors’ contributions 
FP and BT, conducted quality appraisals and involved 
data collection; interpreted the data and drafted the 
manuscript; AO, analyzed of data and conducted 
quality appraisals, and NP, designed and 
implemented of the project. All authors read and 
approved final manuscript. The authors declare that 
they have no competing interests. 

References 
1. van Egdom LS, Oemrawsingh A, Verweij LM, Lingsma HF, 
Koppert L, Verhoef C, et al. Implementing patient-reported 
outcome measures in clinical breast cancer care: a systematic 
review. Value Health. 2019;22(10):1197-226. 
doi:10.1016/j.jval.2019.04.1927 
PMid:31563263 
2. Huang J, Chan PS, Lok V, Chen X, Ding H, Jin Y, et al. Global 
incidence and mortality of breast cancer: a trend analysis. Aging 
(Albany NY). 2021;13(4):5748. 
doi:10.18632/aging.202502 
PMid:33592581 PMCid:PMC7950292 
3. Pisu M, Schoenberger Y-M, Herbey I, Galvan AB, Liang MI, 
Riggs K, et al. Perspectives on conversations about costs of 
cancer care of breast cancer survivors and cancer center staff: a 
qualitative study. Ann Intern Med. 
2019;170(9_Supplement):S54-S61. 
doi:10.7326/M18-2117 
PMid:31060056 
4. Ghofranipour F, Pourhaji F, Delshad MH, Pourhaji F. 
Determinants of Breast Cancer screening: Application of 
Protection Motivation Theory. Int J Cancer Manag.13(5). 
doi:10.5812/ijcm.100535 
5. DeSantis C, Ma J, Bryan L, Jemal A. Breast cancer statistics, 
2013. CA Cancer J Clin. 2014;64(1):52-62. 
doi:10.3322/caac.21203 
PMid:24114568 
6. Anastasiadi Z, Lianos GD, Ignatiadou E, Harissis HV, Mitsis M. 
Breast cancer in young women: an overview. Updates Surg. 
2017;69(3):313-7. 
doi:10.1007/s13304-017-0424-1 
PMid:28260181 
7. Hajian S, Vakilian K, Najabadi KM, Hosseini J, Mirzaei HR. 
Effects of education based on the health belief model on 
screening behavior in high risk women for breast cancer, 
Tehran, Iran. Asian Pac J Cancer Prev. 2011;12(1):49-54. PMID: 
21517230. 
8. Gürsoy AA, Hindistan S, Nural N, Kahriman I, Yilmaz F, 
Yigitbas C, Erdöl H, Bulut HK, Calik KY, Mumcu HK. Comparison 
of three educational interventions on breast self-examination 
knowledge and health beliefs. Asian Pac J Cancer Prev. 
2009;10(5):765-72. PMID: 20104966. 
9. Tahergorabi Z, Moodi M, Mesbahzadeh B. Breast Cancer: A 
preventable disease. Journals of Birjand University of Medical 
Sciences 2014; 21 (2) :126-141. Link 

http://rcm.mums.ac.ir/
https://doi.org/10.1016/j.jval.2019.04.1927
https://doi.org/10.18632/aging.202502
https://doi.org/10.7326/M18-2117
https://doi.org/10.5812/ijcm.100535
https://doi.org/10.3322/caac.21203
https://doi.org/10.1007/s13304-017-0424-1
http://journal.bums.ac.ir/article-1-1615-en.html


27 
Rev Clin Med 2025; Vol 12 (No 4) 

Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir) 

Peyman N et al  

 

 
 
 
 

 

10. Pourhaji F, Ghofranipour F. Designing and Psychometric 
Evaluation of Breast Self-Examination Behavior Predicting Scale 
(BSEBPS). Int J Cancer Manag. 2018;11(12). 
doi:10.5812/ijcm.74266 
11. Kalan FarmanFarma K, Zareban I, Jalili Z, Shahraki pour M, 
LOTFI B. The effect of education on condition of knowledge, 
attitude and preventive behaviors of breast cancer in female 
teachers at guidance schools in Zahedan. Journal of Torbat 
Heydariyeh University of Medical Sciences. 2013;1(3):65-73. 
doi:10.4103/2277-9531.139240 
PMid: 25250343 PMCid: PMC4165100 
12. Pourhaji F, Ghofranipour F. Inconsistent Mammography 
Perceptions and Practice among Women of Over 40 Years in 
Iran. Asian Pac J Cancer Prev. 2019;20(5):1481. 
doi:10.31557/APJCP.2019.20.5.1481 
PMid: 31127912 PMCid: PMC6857896 
13. Hatefnia E, Niknami S, Mahmudi M, Lamyian M. The Effects 
of “Theory of Planned Behavior” based education on the 
promotion of mammography performance in employed women. 
Journals of Birjand University of Medical Sciences 2010; 17 
(1):50-58. Link 
14. Hazavehei SMM, Emdadi S, Khezeli M. Models and theories 
of health education and health promotion in physical activity 
interventions for women: A systematic review. J Educ 
Community Health. 2014;1(2):67-84. 
doi:10.20286/jech-010267 
15. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred 
reporting items for systematic reviews and meta-analyses: the 
PRISMA statement. PLoS med. 2009;6(7):e1000097. 
doi:10.1371/journal.pmed.1000097 
PMid: 19621072 PMCid: PMC2707599 
16. Savović J, Weeks L, Sterne JA, Turner L, Altman DG, Moher D, 
et al. Evaluation of the Cochrane Collaboration's tool for 
assessing the risk of bias in randomized trials: focus groups, 
online survey, proposed recommendations and their 
implementation. Systematic reviews. 2014;3(1):1-12. 
doi:10.1186/2046-4053-3-37 
PMid: 24731537 PMCid: PMC4022341 
17. Deeks J, Higgins J, Altman D. Chapter 9: analyzing data and 
undertaking meta-analyses. Cochrane handbook for systematic 
reviews of interventions version. 2011;5(0). Doi: 
10.1002/9780470712184.ch9 
18. Parkes J, Hyde C, Deeks J, Milne R, Shepperd S, Iliffe S, et al. 
The Cochrane Effective Practice and Organization of Care Group 
(EPOC). 2009. 
19. Kıssal A, Kartal B. Effects of Health Belief Model-Based 
Education on Health Beliefs and Breast Self-Examination in 
Nursing Students. Asia Pac J Oncol Nurs. 2019;6(4):403. 
doi:10.4103/apjon.apjon_17_19 
PMid:31572761 PMCid: PMC6696807 
20. Masoudiyekta L, Rezaei-Bayatiyani H, Dashtbozorgi B, 
Gheibizadeh M, Amal Saki M, Moradi M. Effect of education 
based on health belief model on the behavior of breast cancer 
screening in women. Asia Pac J Oncol Nurs. 2018;5(1):114. 
doi:10.4103/apjon.apjon_36_17 
PMid:29379843 PMCid: PMC5763428 
21. Khiyali Z, Aliyan F, Kashfi SH, Mansourian M, Khani Jeihooni 
A. Educational Intervention on Breast Self-Examination 
Behavior in Women Referred to Health Centers: Application of 
Health Belief Model. Asian Pac J Cancer Prev. 2017;18(10):2833-
2838. Published 2017 Oct 26. 
doi:10.22034/APJCP.2017.18.10.2833 
22. Farma KKF, Jalili Z, Zareban I, Pour MS. Effect of education 
on preventive behaviors of breast cancer in female teachers of 
guidance schools of Zahedan city based on health belief model. J 
Educ Health Promot. 2014;3. 
doi:10.4103/2277-9531.139240 
PMid:25250343 PMCid: PMC4165100 

23. Ghahremani L, mousavi Z, Kaveh MH, Ghaem H. Self-Care 
Education Programs Based on a Trans-Theoretical Model in 
Women Referring to Health Centers: Breast Self-Examination 
Behavior in Iran. Asian Pac J Cancer Prev. 2016 Dec 
1;17(12):5133-5138. doi: 10.22034/APJCP.2016.17.12.5133. 
PMID: 28122446; PMCID: PMC5454648. 
24. Torbaghan AE, Farmanfarma KK, Moghaddam AA, Zarei Z. 
Improving Breast Cancer Preventive Behavior among Female 
Medical Staff: The Use of Educational Intervention based on 
Health Belief Model. Malays J Med Sci. 2014;21(5):44-50. 
PMCID: PMC4418125  PMID: 25977633 
25. Rezaeian M, Sharifirad G, Mostafavi F, Moodi M, Abbasi MH. 
The effects of breast cancer educational intervention on 
knowledge and health beliefs of women 40 years and older, 
Isfahan, Iran. J Educ Health Promot. 2014;3. 
doi:10.4103/2277-9531.131929 
PMid:25013836 PMCid:PMC4089115 
26. Fathollahi-Dehkordi F, Farajzadegan Z. Health education 
models application by peer group for improving breast cancer 
screening among Iranian women with a family history of breast 
cancer: A randomized control trial. Med J IR Iran. 2018;32:51. 
doi:10.14196/mjiri.32.51 
PMid:30175077 PMCid:PMC6113589 
27. Secginli S, Nahcivan NO. The effectiveness of a nurse-
delivered breast health promotion program on breast cancer 
screening behaviours in non-adherent Turkish women: A 
randomized controlled trial. Int J Nurs Stud. 2011;48(1):24-36. 
doi:10.1016/j.ijnurstu.2010.05.016 
PMid:20646706 
28. Deavenport A, Modeste N, Marshak HH, Neish C. Closing the 
gap in mammogram screening: an experimental intervention 
among low-income Hispanic women in community health 
clinics. Health Educ Behav. 2011;38(5):452-61. 
doi:10.1177/1090198110375037 
PMid:21482702 
29. Hatchett A, Hallam JS, Ford MA. Evaluation of a social 
cognitive theory‑based email intervention designed to influence 
the physical activity of survivors of breast cancer. Psycho‑
Oncology. 2013;22(4):829-36. 
doi:10.1002/pon.3082 
PMid:22573338 
30. Scruggs S, Mama SK, Carmack CL, Douglas T, Diamond P, 
Basen-Engquist K. Randomized trial of a lifestyle physical 
activity intervention for breast cancer survivors: Effects on 
transtheoretical model variables. Health Promot Pract. 
2018;19(1):134-44. 
doi:10.1177/1524839917709781 
PMid:28627254 
31. Zonouzy VT, Niknami S, Ghofranipour F, Montazeri A. An 
educational intervention based on the extended parallel process 
model to improve attitude, behavioral intention, and early 
breast cancer diagnosis: a randomized trial. Int J Women's 
Health. 2019;11:1. 
doi:10.2147/IJWH.S182146 
PMid:30588127 PMCid:PMC6302829 
32. Ghaffari M, Rad TN, Mohammadi S, Rakhshanderou S. Effect 
of an intervention on the breast cancer screening behavior in 
women: Application of integrated behavioral model. Int J Prev 
Med. 2018;9. 
doi:10.4103/ijpvm.IJPVM_147_17 
PMid:30533210 PMCid:PMC6238354 
33. Rezabeigi-davarani E, Khanjani N, Falahi M, Daneshi S. 
Breast self-examination and its effective factors based on the 
theory of planned behavior among women in Kerman, Iran. J 
Educ Health Promot. 2016;3(3):1-8. 
doi:10.21859/jech-03031 
34. Mohsen Jalilian, Maryam Darabi, Gholamreza Sharifirad, 
Hojatolah Kakaei. Effectiveness of Interventional Program 

http://rcm.mums.ac.ir/
https://doi.org/10.5812/ijcm.74266
https://doi.org/10.4103/2277-9531.139240
https://doi.org/10.31557/APJCP.2019.20.5.1481
http://journal.bums.ac.ir/article-1-560-en.html
https://doi.org/10.20286/jech-010267
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1186/2046-4053-3-37
https://doi.org/10.1002/9780470712184.ch9
https://doi.org/10.1002/9780470712184.ch9
https://doi.org/10.4103/apjon.apjon_17_19
https://doi.org/10.4103/apjon.apjon_36_17
https://doi.org/10.22034/APJCP.2017.18.10.2833
https://doi.org/10.4103/2277-9531.139240
https://pubmed.ncbi.nlm.nih.gov/28122446/
https://pubmed.ncbi.nlm.nih.gov/25977633/
https://doi.org/10.4103/2277-9531.131929
https://doi.org/10.14196/mjiri.32.51
https://doi.org/10.1016/j.ijnurstu.2010.05.016
https://doi.org/10.1177/1090198110375037
https://doi.org/10.1002/pon.3082
https://doi.org/10.1177/1524839917709781
https://doi.org/10.2147/IJWH.S182146
https://doi.org/10.4103/ijpvm.IJPVM_147_17
https://doi.org/10.21859/jech-03031


Rev Clin Med 2025; Vol 12 (No 4) 
Published by: Mashhad University of Medical Sciences (http://rcm.mums.ac.ir) 28 

Peyman N et al  

 

   
 
 
 

  

based on Trans-Theoretical Model to Promote Regular Physical 
Activity in Office Workers. J Health Syst Res 2013; 9 (2) :188-
195. Link 
35. Didarloo A, Nabilou B, Khalkhali HR. Psychosocial predictors 
of breast self-examination behavior among female students: an 
application of the health belief model using logistic regression. 
BMC public health. 2017;17(1):1-8. 
doi:10.1186/s12889-017-4880-9 
PMid:29100508 PMCid:PMC5670517 
36. Vahedian Shahroodi M, Pourhaje F, Esmaily H. Investigating 
the effectiveness of protection motivation, perceived self-
efficacy and perceived response costs by behavior of breast self-
examination. Iran J Obstet Gynecol Infertil. 2013;15(40):1-9. 
Link 

37. Champion VL, Skinner CS. The health belief model. Health 
behavior and health education: Theory, research, and practice. 
2008;4:45-65. 
38. Peyman N, Alipour Anbarani M. The effect of training 
diabetes prevention behaviors on promotion of knowledge, 
attitude and practice of students for prevention of diabetes in 
Mashhad city. Int J Pediatr. 2015;3(2.2):501-7. Doi: 
10.22038/ijp.2015.4168 
39. Glanz K, Rimer BK, Viswanath K. Health behavior: Theory, 
research, and practice: John Wiley & Sons; 2015. 
40. Popova L. The extended parallel process model: Illuminating 
the gaps in research. Health Educ Behav. 2012;39(4):455-73. 
doi:10.1177/1090198111418108 
PMid:22002250

 
 
 

 

 

 

http://rcm.mums.ac.ir/
http://hsr.mui.ac.ir/article-1-598-en.html
https://doi.org/10.1186/s12889-017-4880-9
https://www.researchgate.net/publication/289312048_Investigating_the_effectiveness_of_protection_motivation_perceived_self-efficacy_and_perceived_response_costs_by_behavior_of_breast_self-examination
https://doi.org/10.22038/ijp.2015.4168
https://doi.org/10.22038/ijp.2015.4168
https://doi.org/10.1177/1090198111418108

