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Background & Objective: Breast cancer is the most common type of cancer and about
one-third of all cancers in women. Within the case of early detection, more than 90%
of the patients are treated. However, most women do not perform breast selfexamination as a simple, effective, and inexpensive way to prevent cancer deaths.
Therefore, this study aimed to inform and educate women to promote self-efficacy and
encourage individuals to self-care.
Materials & Methods: This study is quantitative research and was conducted on 80
women aged 20-60 years old in health centers of the city of Some Sara. The data
collection tool was a researcher-made questionnaire designed based on the Extended
Parallel Process Model. The educational intervention was conducted using lecture,
question and answer, movie screening, and practical presentation using Moulage. The
health behaviors and performance of the participants before and immediately after the
intervention, and two months later, were compared within the intervention and control
groups. Data were analyzed by repeated-measures test, chi-square, Mann -Whitney,
Fisher's Exact test.
Results: The study results showed that educational intervention based on the Extended
Parallel Process Model had increased self-efficacy within the intervention group
compared with the control group. The intervention increased the average score of
individuals from model structures. So that before the educational intervention, the
average perceived susceptibility and severity score, perceived self-efficacy and
response efficacy, perceived threat, and perceived efficacy was moderate. After the
intervention, the average score of all model components increased (P<0/05). The mean
score of the performance checklist was 14 before the intervention, which was upgraded
to 20 after the intervention (P<0/05).
Conclusion: The results of this study supported the effectiveness of the Extended
Parallel Process Model in preventing breast cancer.
Keywords: Breast neoplasm, Cancer screening, Education, Health promotion
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Introduction
Breast cancer is the most common malignancy in
women worldwide and the second leading cause of
malignancy death in this population (1). In Iran, 16%
of all cancers in women are breast cancer, which is the
number one cancer among Iranian women (2). The
incidence age of breast cancer in Iranian women is ten
years earlier than that of women living in developed
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countries (3). There's a rising trend of death from breast
cancer in Iran, although this rate is still relatively low
compared to industrialized countries (4). The
significant increase in treatment costs in the second and
third stages underscores the importance of early
diagnosis and policy-making for necessary
interventions on this subject in Iran (5). According to
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the current knowledge, one-third to half of the cancers
are potentially preventable. This finding owes to the
greater understanding of the risk factors of some
malignancies, including breast cancer, and the
development of related preventive interventions (6).
Studies show that prognosis decline is proportional to
the cancer progression rate. The upper is the rate of
progression, the worse will be the prognosis, and the
lower the 5-year survival rate (7).
Moreover, most patients are not informed about how
to perform early-stage breast cancer detection by
touching, and self-examination training or screening
tools should therefore be incorporated into women's
health promotion programs (8). Early detection is
crucial to improving outcomes and survival rates (9).
Breast Self-Examination (BSE) could be a selfdiagnostic method that is easy, effortless, private, safe,
cost less, and equipment-free, and is helpful for
screening (10). Nevertheless, BSE is a forgotten part of
the health behaviors of many Iranian women; therefore,
Iranian women should be further educated about the
benefits of this behavior (11). In addition, targeted
training based on health promotion models for Iranian
women has been assessed as useful for increasing
breast cancer awareness and controlling the burden of
cancer in the future (12). Although having sufficient
knowledge on various health issues is a prerequisite for
health behaviors, there is not always a direct relationship between people's knowledge and behaviors. In
other words, people with higher knowledge do not
necessarily have better health behaviors. There is a
relationship between the two factors: (i) People's
attitudes, which can predict their behavior too; that is,
when people's attitudes are improved, more appropriate
actions can be expected from them; and (ii) Education,
which can significantly improve a person's knowledge,
attitude, and behavior about BSE (10). In addition,
perceived self-efficacy can lead to behavior adoption,
while perceived subjective or objective barriers can
lead to the non-adoption of the BSE behavior.
Therefore, educational interventions for promoting
BSE health behavior should emphasize improving
women's performance to promote their self-efficacy
and modify the perceived barriers through proper
education (13).
Different models are used in health education to
study health behavior. Theories can answer planners'
questions about why people do not have the desired
behavior, how to change behaviors, and what factors
should be considered in evaluating programs (14).
Furthermore, the success rates of health education and
promotion programs vary, and those based on proper
theories and models are more likely to succeed. Theories and models form the basis of educational interventions, are considered tools for explaining and
justifying health plans, and comprise a framework for
health intervention planning; they also enable the
repeating of health interventions and provide a
structured process for analyzing successes and failures
(15).
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The Extended Parallel Process Model (EPPM) is one
of these health education models that was introduced
by Witte in 1992 based on the central variable of fear
and aimed to answer the questions of how and when
the instinct of fear works effectively and successfully
to promote the right behavior and when and why it
fails. According to this model, messages mixed with
fear-arousal produce two assessments in a person. One
is "threat assessment," and the other is "efficiency
assessment", both of which lead to three reactions:
Indifference, rejection of the message, and acceptance
of the message. Initially, the target audience of these
messages assesses the severity of the threat (How does
breast cancer occur? What are its symptoms, risks, and
complications?), and their sensitivity to the risks of the
threat (Am I at risk for breast cancer?). By considering
these two factors (perceived severity and sensitivity to
the risk), the person feels fear and threat. Then, if the
presented messages motivate the audience, the second
assessment emerges, i.e., assessing the efficiency and
effectiveness of the message, and the degree of
importance of the threat is judged (16). The key
distinguishing aspect of this model from other models
based on the fear instinct is the ability to predict healthrelated behaviors in individuals by determining critical
points. The audience is placed at one of two processes,
either risk control (increased likelihood of a positive
behavior change) or fears control (decreased likelihood
of a positive behavior change), depending on whether
the degree of perceived threat is dominant or the degree
of perceived effectiveness. The numerical calculation
of the critical point enables the researcher to predict the
likelihood of positive behavior change in the future
(17). Since breast cancer is a disease that leaves its first
psychological traces in the patient in the form of fear
and worries and given the two main EPPM constructs
of risk control and fear control, a model has to be used
that incorporates this concept and helps empower
audiences to adopt self-care behaviors. To date, no
research has been conducted on the effectiveness of the
EPPM in promoting breast cancer screening behaviors
in Iran. This study was conducted to increase women's
sensitivity and perception of the risk of this disease to
improve their self-care behaviors, and while increasing
their awareness about the risk factors of malignant
breast tumors and encouraging self-care behaviors, it
helps them benefit from early cancer detection in the
future and the reduction of the economic and health
costs of this disease.

Methods and Materials
This experimental study was a randomized
controlled trial on 80 women aged 20-60 years in Some
Sara in Guilan Province of Iran. The sample size was
estimated as 72 (36 per group) using the data from a
related study (Nangle et al. 2003) and considering a
high test power (90%), type-I error of 5%, and equal
division of the subjects into the two groups.
Considering the possibility of sample loss and to
prevent a decline in the study's power, 10% was added
Journal of Obstetrics, Gynecology and Cancer Research
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to the sample size, and it finally reached 80 (40 patients
per group). The inclusion criteria were: The lack of
pregnancy and nursing, no history of malignant breast
tumors, lack of malignant breast tumor detection
during the study, incorrect or non-performance of
breast self-examination by observation and the
researcher's confirmation, willingness to regularly
attend training courses, and the unlikelihood of immigrating from Some Sara. The exclusion criteria were:
Unwillingness to continue participation in the study,
non-regular attendance of the training classes (for the
intervention group), or immigration from the city.
Sampling was carried out in several stages. First, a list
of the health centers in the city of Some Sara was
prepared; then, two centers with the largest population
coverage and various demographic characteristics were
selected. After obtaining written permission from the
Ethics Committee (IR.SBMU.PHNM.1395.577), the
researcher obtained written consent from the eligible
women. Also, this study was confirmed at the Iranian
Clinical Trial Registration Center with IRCT clinical
trial registration number: IRCT20200525047565N1.
Sampling continued (except on holidays) until the
desired sample size from both centers was reached
through convenience sampling on different days of the
week (Sat., Mon., Wed. for the intervention group and
Sun., Tues., Thu. for the control group). Due to
differences in the physiological characteristics of
women of reproductive age and the possible
differences in self-care behaviors, participants in both
groups were divided into two age groups: A group aged
20-39 years and a second group aged 40-60 years. The
training package was prepared using health promotion
and reproductive health experts' opinions based on the
EPPM and was presented based on the steps
recommended in this model (16, 17).
The required data were collected using a demographic questionnaire, the Breast Self-Examination
Behavior Predicting Scale (11 items), and the Risk
Behavior Diagnosis Scale (RBDS) based on the EPPM
to determine perceived threat (12 items) and perceived
efficiency (12 items), which are generally used to
determine people's subjective perception of risk and the
probability of change in health behavior (16). Data
were collected before, immediately after, and two
months after the intervention. The RBDS was scored
based on a 5-point Likert from 'strongly disagree' (=1)
to 'strongly agree' (=5). The minimum and maximum
scores in each construct were 12 and 60. The training
sessions were four 60-min sessions held over one
month in the intervention group. That is, an average of
four one-hour sessions with an average attendance of
seven to ten people were held every week, making for
a total of 16 training sessions. Educational aids, such
as anatomical moulages and video and slide display by
video projectors, were used to convey the materials
better and facilitate understanding the content. In the
intervention group, the questionnaires were answered
before, immediately after, and two months after the
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intervention. The questionnaires were completed
before, immediately after, and two months after
receiving routine care in the control group. The BSE
Behavior Predicting Scale was also completed by the
researcher before, immediately after, and two months
after the last training session in both groups through
observation. After the educational intervention was
over, to adhere to ethical standards and not deprive the
control group of the administered care, a summary of
the educational materials was provided to the control
group in one session through a speech over 20 minutes
but without using the multiple EPPM stages.
The validity of the RBDS was determined by
qualitative and quantitative content validity and
qualitative face validity. The Content Validity Index
(CVI) and Content Validity Ratio (CVR) of the
questionnaire were calculated for each of the subscales
of perceived sensitivity (0.96 and 0.95), perceived
severity (0.96 and 0.93), perceived effectiveness (0.83
and 0.99), perceived self-efficacy (0.76 and 0.94) and
performance (0.94 and 0.99), respectively. The total
CVI and CVR of the tool were also calculated as 0.9
and 0.95, respectively. Also, the reliability of the tool
was determined by measuring its internal consistency
and Cronbach's alpha coefficient, which was 0.75, 0.8,
0.79, 0.85, and 0.75 for the subscales of perceived
sensitivity, perceived severity, perceived effectiveness,
perceived self-efficacy, and performance, respectively.
In addition, the reliability of the tool over time was also
assessed by the test-retest method with at least a twoweek interval, and the correlation analysis of the two
test scores yielded a reliability coefficient of 0.9. The
crude data were analyzed in SPSS 21 (SPSS Inc.,
Chicago, Ill., USA) using the Chi-square test, MannWhitney test, Fisher's exact test, and therefore the intergroup and intra-group repeated measures ANOVA.
The significance level was less than 0.05.

Results
Three subjects in the intervention group and eight
within the control group were eliminated during the
study because of unwillingness to continue
participation. The three subjects in the intervention
group were replaced with new subjects. More than half
of the participants (58%) were 20-39 years old, and the
other half (41%) were 40-60 years old. The study
results showed that the two groups had no statistically
significant differences in terms of personal
characteristics (P<0.05). Table 1 presents a comparison
of the most important demographic variables. A
comparison of the critical point between the two groups
before and after the intervention indicates that, within
the intervention group, there was a statistically
significant difference in the amount of this variable
immediately and two months after the intervention
compared to before the intervention. In contrast, this
finding was not true for the control group (Figure 1).
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Figure 1. A comparison of the critical point in the intervention and control groups before, immediately after, and two
months after the educational intervention
Table 1. The absolute and relative frequency of the personal characteristics of the participating women by study group
Variable

Intervention Group (No. %)

Age group
20-39
40-60
Marital status
Married
Single
Divorced
Education
Primary school
Junior high school
High school
High school diploma
University
Occupation
Employee
Laborer
Self-employed
Housewife
Family structure
With spouse and children
With parents
Only with children
Lives alone

Control Group (No. %)

22 (55)
18 (45)

25 (62.5)
15 (37.5)

39 (97.5)
1 (2.5)

35 (87.5)
2 (5)
3 (7.5)

3 (7.5)
9 (22.5)
8 (20)
16 (40)
4 (10)

6 (15)
13 (32.5)
3 (7.5)
10 (25)
8 (20)

3 (7.5)
2 (5)
1 (2.5)
34 (85)

5 (12.5)

Significance Level
0.50*

0.17**

0.54***

0.22**
4 (10)
31 (77.5)

38 (95)
1 (2.5)
1 (2.5)

33 (82.5)
4 (10)
15)
1 (2.5)

Family history of breast cancer

6 (15)

4 (10)

0.5*

Hormonal therapy history

10 (25)

9 (22.5)

0.79*

Hormonal contraceptive history

26 (65)

17 (42.5)

0.07

*Chi-square

0.32**

**Mann Whitney *** Fisher's exact test

Moreover, the repeated-measures ANOVA was used
to evaluate the changes within the mean scores of
perceived susceptibility and severity, perceived
response efficacy and self-efficacy, and perceived
threat in the intervention and control groups. The
results revealed that perceived susceptibility and
severity, perceived response efficacy, and perceived
Volume 7, July – August 2022

self-efficacy had changed in the intervention group
(P<0.05). No significant difference was observed
within the control group (Tables 2 and 3). The mean
performance score was assessed with the ANOVA and
was 14 before the intervention, 25 immediately after
the intervention, and 20 two months after the
intervention (P<0.001), which reflect the improved
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performance in the intervention group regarding BSE
behavior (Figure 2).

Figure 2. A comparison of the performance score before, immediately after, and two months after the educational
intervention

Table 2. A comparison of the mean scores of the perceived threat and its sub-constructs before, immediately after, and
two months after the intervention
Group

Intervention

Control

* Significance level

Mean (SD)

Mean (SD)

Comparison of the two
groups

Before the intervention

19.25±4.13

18.52±5.31

Immediately after the
intervention

22.07±1.55

18.55*5.17

Two months after the
intervention

21.75±1.73

18.45±5.63

**Significance level

<0.001

0.95

Before the intervention

21.72±5.73

21.32±5.76

Immediately after the
intervention

24.92±3.56

21.52±5.79

Two months after the
intervention

25.25±3.24

21.6±6.033

**Significance level

<0.001

0.99

Before the intervention

40.97±9.05

40.05±9.95

Immediately after the
intervention

47±4.01

40.07±9.74

Two months after the
intervention

47±3.79

40.04±10.46

**Significance level

<0.001

0.99

Perceived threat

Perceived
susceptibility

Perceived severity

Total construct
score

0.006

0.022

0.005

* Inter-group repeated measures ANOVA
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** Intra-group ANOV
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Table 3. A comparison of the mean scores of perceived efficiency and its sub-constructs before, immediately after, and
two months after the intervention
Intervention

Control

* Significance level

Mean (SD)

Mean (SD)

Comparison of the two
groups

Before the intervention

24.12±6.59

22.2±9.61

Immediately after the
intervention

28.37±2.07

22.6±9.68

Two months after the
intervention

28.07±2.32

22.8±9.25

**Significance level

<0.001

0.99

Before the intervention

25.5±4.25

20.2±10.20

Immediately after the
intervention

28.87*2.05

20.5±10.23

Two months after the
intervention

28.10±2.52

20.42±10.12

**Significance level

<0.001

0.99

Before the intervention

49.62±9.27

43.1±17.95

Immediately after the
intervention

57.25±3.83

43.3±17.91

Two months after the
intervention

56.17±4.29

43.2±17.46

**Significance level

<0.001

0.99

Group
Perceived efficacy

Perceived response
efficacy

Perceived selfefficacy

Total construct score

0.009

<0.001

<0.001

* Inter-group repeated measures ANOVA

** Intra-group ANOVA

Discussion
The current research findings suggest that using the
EPPM can be effective in arousing the perception of
threat in the audience and overcoming fear perception
and thus fostering health-promoting behaviors. The
results obtained by Hajian et al. (2016) in the rural
areas of Qeshm, south of Iran, showed that the highest
probability of behavior change in those receiving
regular prenatal care was in women who overcame the
perception of fear of not receiving prenatal care after
perceiving threat and mainly efficiency played a
significant role in the correction of their self-care
behaviors (18). Consistent with the present findings, in
a study on the effect of education supported the health
belief model in creating breast self-examination
behaviors, Karimy et al. (2017) found that such
education can, to a large extent, create sensitivity
leading to behavior change in the target group (19).
Within the current research, women in both the
intervention and control groups had a low perceived
susceptibility score before the intervention, which may
indicate their low perception of their vulnerability to
breast cancer. After the educational intervention, the
mean perceived susceptibility increased within the
intervention group and a statistically significant
difference emerged with the control group, as similar
to the research by Asadi et al. (2014) on the effect of
health-belief-model-based training on the practice of
women about breast self-examination (20).
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Comparing the perceived severity score before and
after the intervention revealed that the subjects were
unaware of the severity of breast cancer complications,
which may be another reason for not performing BSE.
This finding was consistent with the results of the
research by Karimi et al. (2013) accessing the effect of
education based on the EPPM on self-treatment in the
older adults of Zarandiyeh and another study also by
Karimy et al. (2007) to assess the effect of education
based on the health belief model on BSE. Nonetheless,
it was not similar to the research findings by
Jasemzadeh et al. (2016) on women's self-care
behavior against air pollution based on the EPPM (21),
which can be due to the difference in the type of
behavior examined. Using the EPPM showed that
comparing the values of the perceived threat and
perceived response efficacy constructs can help explain
the perception of individuals about potential health
risks and the likelihood of future behavior change (1922).
According to Albert Bandura's theory (1997), selfefficacy is included as a principal agent in people's
perception of better performing activities that result
from their ability to do things they had not previously
been able to do. Self-efficacy perception is a cognitive
process that enables the control of health-threatening
issues and coping with problems in individuals. The
perception of this ability causes the individual to
Journal of Obstetrics, Gynecology and Cancer Research
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display effective behaviors (23). Our findings also
showed that the training program based on the steps
recommended in the EPPM has promoted confidence
in one's ability to perform self-care and BSE in women.
Perceived self-efficacy has been emphasized in studies
as a predictor of behavior (24). In the present study,
perceived self-efficacy increased significantly within
the intervention group after the educational
intervention, while no significant change was observed
in the control group. This finding was consistent with
the results of a study by Sadeghnejad et al. (2014) that
applied the EPPM in detecting a risky behavior (not
wearing a seat belt) in drivers in Tehran and provided
suitable educational programs, and also with a study by
Shamsi et al. (2010) on the effect of an educational
program based on the health belief model on the
preventive behaviors of self-medication in pregnant
women in Arak (25, 26).
Nonetheless, it had been inconsistent with the
findings of a study by Mostajabi et al. (2017) that
compared traditional training (face to face) and EPPMbased training on the knowledge of pre-pregnancy
obesity complications in women with a high BMI (27),
which may result to the differences within the type of
intervention designed (face to face training). The
results of the current study showed that self-efficacy
could be a predictor of self-care behavior, which is in
line with the results obtained by Araban et al. (2013) in
their study to introduce a new measure for assessing
self-efficacy in responding to air pollution risks for
pregnant women (28). Based on the results of numerous studies during this field, it can be concluded that
the likelihood of performing BSE is higher in women
with higher self-efficacy (29) and self-efficacy is the
strongest predictor of BSE (30).
The findings of the research showed that EPPMbased education could enhance perceived response
efficacy in individuals, which is consistent with the
results of a study by Gharlipour et al. (2010) going to
determine cigarette smoking among secondary school
students using the EPPM and also the results obtained
by Mostajabi et al. in 2017 (27, 31). Fear-arousing
messages will play a very effective role in behavior
change when combined with efficient and useful
strategies to deal with the threat (32).
In this study, perceived efficacy increased signifycantly in the intervention group after the educational
intervention, while it remained the same in the control
group, which is similar to the results obtained by
Sadeghnejad et al. (2014) and a study by Chib et al.
(2010) examining the sensitivity of adolescents to the
use of social media for spreading AIDS prevention
messages (25, 33). The EPPM stresses the critical point
to separate and distinguish the risk control process
from the fear control process (17). The critical point
changed from low to high in the present study, which
indicates that there is a potential for behavior change,
as in line with the results obtained by Hajian et al.
(2013), who assessed the psychological predictors of
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behavioral intention for vaginal delivery in Iranian
women through the EPPM and found that there is an
increased possibility of screening behaviors in these
women (34). In the present study, the mean perceived
susceptibility was lower than the other components of
the EPPM. Women appear to perceive a lower
vulnerability to breast cancer or deny its importance.
Although, after training, this component increased just
like the other components and was significantly
different compared to pre-intervention, it still had a
lower score than the other EPPM constructs.
The ANOVA results showed no significant
differences between the two arms of the study in terms
of performance before the intervention, and the
women's performance was low. After the intervention,
the significant difference within the intervention
indicates the positive effect of EPPM-based education
on women's performance and BSE behavior
promotion. This finding was according to the results of
research by Mirzaii et al. (2016) about the training
women using the Systematic Health Education and
Promotion model (SHEP), which was found to be
efficient on the BSE attitudes and skills of the
participants, and also with the findings of a study by
Kocaöz (2018) that promoted women's attitudes and
behaviors to participate in cancer screening programs
(35, 36). At the same time, women's awareness of
health issues increases their sensitivity to compliance
(37).

Conclusion
Given the importance of enhancing breast cancer
self-examination behaviors and utilizing easy and costeffective methods, this health promotion model can be
used to improve breast cancer screening behaviors by
women in first-level care centers
Although this model has a novel approach to
promoting
screening
behaviors
for
breast
malignancies, it has limitations, as in most studies.
These limitations include the self-reporting nature of
the questionnaires, the study being conducted in a
single city, and also the participation of women who
visit urban health centers for any reason, which itself
indicates a sort of attention to health and self-care
behaviors, and also the urban life of the participants;
therefore, the results may not be generalizable to nonurban environments and inaccessible groups.
Therefore, given the high prevalence and increasing
trend of breast cancer, more extensive research is
recommended to be conducted on BSE based on
educational models. It also appears that if BSE
educational materials are accompanied by solutions,
recommendations, and methods of enhancing
perceived susceptibility, women's self-care behavior
will improve.
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