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Aims Breast cancer is the leading cause of cancer death among women in Asia, including Iran.
Mammography is used for the early detection of breast cancer for about 73% of cases. This
study aimed to determine the effect of educational intervention on mammography among
women referring to health centers using planned behavior theory.

Materials & Methods This randomized controlled trial study was conducted on 140 women
referring to Health Centers in Khorramabad in 2018 who were randomly selected and divided
into two experimental and control groups. Data collection tools consisted of a demographic
information questionnaire, knowledge, and researcher-made questionnaire based on the TPB
structures. The intervention was held in four 45 minute sessions for four weeks. Both groups
completed the questionnaires before and three months after the intervention. The data were
analyzed by SPSS 23 software using chi-square, independent t-test, and paired t-test.
Findings After the educational intervention, Mean+SD constructs of knowledge, attitude,
subjective norms, perceived behavioral control, and the behavioral intention was 10.97+5.07,
41.24+3.44, 26.54+5.3, 47.36%3.91, and 8.87+2.78, respectively. All the mentioned constructs
were statistically significant (p<0.05). Moreover, the rate and percentage of mammography in
women in the experimental group (31=44.3%) compared to the control group (3= 4.3%) was
significantly different (p<0.001).

Conclusion The present study’s findings confirmed the effectiveness of an educational program
based on the TPB in promoting mammography.

Keywords Mammography; Theory of Planned Behavior; Education; Iran
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Introduction

Health determinants include genetics, individual
behaviors, ideas, beliefs, physical and social
environment, economic conditions, and access to
health information and services [1l. Cancer is one of
the world's major health problems and causes more
than 7 million deaths a year [2l. Breast cancer
accounts for 23% of all cancers in women and is the
most common cancer type among women worldwide
131, It is a growing global health problem, especially in
developing countries. Although its incidence in
developing countries is only 5 percent, it accounts for
three-quarters of all disease deaths [4l. Khazir quotes
from the WHO, 2015, in poor communities, most
women are diagnosed with late-stage disease and
their 5-year survival rate is 10 to 40%. In more
developed communities, where the disease is
diagnosed and treated in the early stages, the 5-year
survival rate reaches 80% [51. Annually, more than 1.1
million new cases of breast cancer are diagnosed
globally, and over 41,000 deaths occur as a result of
the disease [6. Breast cancer is one of the most
common cancers in Asia, including Iran, and the
leading cause of cancer death among women [7].
Mammography can detect nearly 73% of the cases,
and screening measures without mammography, can
only detect up to 39% of the cases; therefore,
mammography will be one of the main components
of the breast cancer screening program [8l. Although
mammography use has increased in developed
countries, Iranian women's mammography usage
rate is low [°l. Mammography can reduce the risk of
dying from breast cancer in women. Women aged 50-
69 years are recommended to have regular
mammography [10. Many studies have been done in
Iran and the world in mammography based on the
TPB. However, most of them are descriptive or
qualitative, and limited studies conducted as an
intervention in the field of breast cancer diagnosis
behaviors, such as breast self-examination, clinical
examination, and mammography, have been done as
a combination of these behaviors [11.12]. These studies
have also shown that an educational intervention
based on the TPB and based on the behavior culture
promotes breast cancer diagnosis [13 14l. Education
will cause lasting changes in people's attitudes,
intentions, and behaviors and ultimately change their
way of life [151. Health education is a tool that enables
people to have more control over their health and the
factors affecting their health [15]. The use of behavioral
change theories increases the probability of
increasing the impact of health education programs
and involves individual characteristics and the
environment that somehow affect behaviors in health
education interventions [16. The model used in the
present study to promote mammography's intention
and performance in women referring to health
centers is the theory of planned behavior (TPB),
which has been used in many studies, including
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mammography (7. This theory pays attention to
social factors, such as social norms and motivation to
comply with important people; therefore, many
studies consider it an important factor in accepting
desirable behaviors, such as mammography [14.
According to previous studies, mammography is
affected by cultural values and beliefs [13]. Therefore,
this model can examine the behavior from a cultural
point of view and in this regard, it can further
promote mammography. According to the TPB, an
individual’s behavior is determined by his/her
behavioral intention, in other words, behavioral
intention predicts behavior. According to the theory,
behavioral intention is a function of three factors,
including attitude, subjective norms, and perceived
behavioral control. An individual's belief in the
consequences of a behavior and his/her evaluation of
these results lead to attitude formation [*2l. subjective
norms refer to the pressure perceived by important
people in an individual’s life to perform or not
perform a particular behavior [18. Perceived
behavioral control construct refers to an individual’s
perception of control over behavior, which is a
reflection of previous facilitators and barriers to the
behavior [191.

Given that breast cancer is the most common cancer
among Iranian women [2°] and delays in diagnosing
and treating the disease reduce the chances of
survival [21]. So far, no study has been conducted to
evaluate the delay of educational intervention in
performing mammography among women in
Khorramabad; the present study aimed to determine
the effect of educational intervention on
mammography among women using the TPB.

Materials and Methods

The present study is a randomized controlled trial
conducted on 140 women referring to Health Centers
in Khorramabad, Iran, in 2018. The study samples
were selected using a simple random sampling
method and randomly assigned to the experimental
and control groups (70 subjects in each group). Out
of 15 health centers, four centers were selected using
simple random sampling. Then, two centers were
randomly selected as the experimental group and
two centers as the control group. Finally, 35 people
from each center and the list of women aged 50 to 70
years were randomly selected and entered into the
study. The sample size considering the confidence
interval, the significance level of 5%, test power 80%,
the mean difference of 2, and standard deviation of
4.2, was estimated to be 70 people in each group and
a total of 140 people [22l. The inclusion criteria
included having a family record in health centers, 50
to 70 years old, no history of breast cancer in first-
degree relatives (mother, sister, grandmother, and
aunt), and willingness to participate in the study. The
exclusion criteria also consisted of unwillingness to
continue cooperation, having debilitating physical
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and mental illnesses, and being absent for more than
two sessions during educational sessions.

The research team prepared a researcher-made
questionnaire after extensive library studies and
interviewing the subjects to prepare the study tools.
The data collection tool consisted of three parts. The
first part was the demographic information, such as
the participants’ age, marital status, education level,
occupation, and Insurance. The second part was the
knowledge questionnaire, which was designed by
Hatefnia et al. (131 It consists of 15 questions that
measure the subjects’ knowledge about breast cancer
and mammography screening behavior. Each correct
and wrong response was given a score of 1 and 0,
respectively. Its validity and reliability were also
confirmed. The third part of the researcher-made
questionnaire was based on the TPB constructs,
including behavior attitude (8 questions; such as
“Mammography causes early detection of breast
cancer”), subjective norms (7 questions; such as “The
staff at the health center recommend me to do
mammography”), perceived behavioral control (13
questions; such as “Mammography is difficult due to
the fear of a lump in the breast”), and behavioral
intention (3 questions; such as “I am going to do
mammography in the next three months”) and
behavior such as “Have you done mammography in
the last three months”, using a 5-point Likert scale
from strongly agree to disagree strongly (score of 5
to 1) in the field of mammography. This
questionnaire was designed based on the viewpoint
of experts in health education and 20 women
referring to health centers. The quantitative and
qualitative methods were used to confirm face
validity. Qualitative face validity was determined in a
15-member panel consisting of reproductive health
and health education specialists to find the level of
difficulty, degree of inconsistency, the ambiguity of
expressions, or the existence of inadequacy in the
meanings of words. Their opinions resulted in minor
changes in the questionnaire. To determine
quantitative face validity, the impact score of each
question was calculated. To confirm qualitative
content validity, 15 health education specialists were
asked to write their corrective views after carefully
studying the study tool. It was also emphasized that
in qualitative evaluation of content validity, they
should consider the grammar, the use of appropriate
words, the importance of the questions, and the
placement of the questions in the appropriate place.
After collecting the experts’ opinions, necessary
changes were considered in the tool. Then, in
quantitative content validity, the content validity
ratio (CVR) was used to ensure that the most
important and correct content (question necessity)
was selected and to ensure that the tool questions
were best designed to measure the content, content
validity index (CVI) was used. To determine the
content validity, the questionnaire was sent to 15
reproductive health and health education specialists,
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and they were asked to respond to each of the tool
questions (necessary), (not necessary but useful),
and (not necessary).

Test-retest was used to evaluate the reliability of the
questionnaire. Cronbach's alpha values for the
constructs of attitude, subjective norms, perceived
behavioral control, and the behavioral intention was
0.74, 0.88, 0.71, and 0.90, respectively. The CVI
results indicated that all questions had a score higher
than 0.78 and were considered appropriate. The
initial questionnaire consisted of 35 items. Thirty-
one items had a content validity ratio (CVR) higher
than 0.62, and four items did not obtain this score and
were removed from the questionnaire. The impact
score obtained for all tool items was above 1.5, which
was acceptable. Finally, 31 questions were included
in the main questionnaire

The ethics committee approved the ethical
Permission of Shahid Sadoughi University of Medical
Sciences, Yazd, Iran. Written informed consent was
obtained from all participants in the study. The
educational intervention was designed based on the
TPB and according to the results of the pre-test stage.
It was implemented for the experimental group. The
intervention was performed in four 45-minute
educational sessions for four weeks [23]. The details of
the program are presented in Table 1.

Table 1) Educational program implemented among the subjects in
the experimental group
Sessions Objectives

A summary of topics and
activities

Providing information about
breast cancer risk symptoms, the
importance, and necessity of
early detection of breast cancer,
complications, and consequences
of breast cancer.
Topics, including whether
mammography is pleasant and
useful or unpleasant and harmful,
and its positive effects on
women's health were discussed.
In this session, the subjects’ girls
were educated about the benefits
of mammography for women's
health by a reproductive health

Promoting

First knowledge

Changing and

Second . . .
improving attitude

Subjective norms
(positive effect of

Third . specialist, and also some
family and doctor . .
) explanations were provided
about encouraging and
supporting their mothers
regarding mammography.
- Familiarity of Mammography barriers and the
women with ways to overcome them were
perceived barriers presented. The steps of
Fourth to mammography mammography were presented

- Promoting visually.
women’s ability and
self-efficacy to do

mammography

Three months after the educational intervention, the
questionnaire was completed by the participants of
both groups, and for the illiterate participants, the
questionnaire was completed by the researcher
through an interview. After the post-test, an
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educational pamphlet and a booklet were given to the
control group.

The data were analyzed by SPSS 23 software and
using descriptive statistics (frequency and mean+SD)
and Chi-square, paired t-test, and independent t-test.
An independent t-test was used to compare the mean
scores of the control and experimental groups. Paired
t-test was also used to compare the scores of
constructs before and after the educational
intervention. A Chi-square test was also used to
evaluate the effectiveness of the educational

intervention on the experimental group in terms of
mammography rate.

Findings

The mean age was 56.35+4.53 years in the
experimental group and 57.30%5.25 years in the
control group. Before the educational intervention,
there was no statistically significant difference
between the two groups in terms of demographic
variables (p>0.05; Table 2).

Table 2) Comparison of frequency of demographic information in the experimental and control groups before the educational

intervention (70 subjects in each group)

Experimental group

Control group

Variable

N (%

N (% p-value

Marital status

Married 58 (82.9)
Single 3(4.3)
Divorce/widow 9(12.8

Occupation
Employee
Housewife

12 (17.1)
58 (82.9

54 (77.1)
1 (1.4)
15 (21.5

0.192

15 (21.4) 0.520
55

Table 3) Comparison of statistical mean+SD scores of knowledge and TPB constructs between the experimental and control groups before

and after the educational intervention

Constructs Experimental grou

Control grou;

Mean difference+SE Effect size

Attitude

Before intervention 37.39+4.62 36.31+5.22 1.08+0.83 0.20* 0.218

After intervention 39.82+4.20 36.20+5.30 3.61+0.80 <0.001* 0.756

Mean difference+SE -2.43+0.45 0.11+0.77 - - -

Effect Size 0.635 0.018 - - -
-value <0.001** 0.883**

Perceived behavioral control

Before intervention 37.72+4.77 38.41+4.75 -0.69+0.81 0.402* 0.143
After intervention 40.23+4.56 38.62+4.72 1.61+0.79 0.044* 0.347
Mean difference+SE -2.51+0.38 -0.21+0.17 - - -
Effect Size 0.792 0.147 - - -

-value <0.001**

‘Independent t-test,”Paired t-test
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0.228**
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After the educational intervention, Mean*SD
constructs of knowledge, attitude, subjective norms,
perceived behavioral control, and the behavioral
intention was 10.97+5.07, 41.24+3.44, 26.54+5.3,
47.36+3.91, and 8.87+2.78, respectively. Moreover,
the mean difference+SE of the mentioned constructs
were 2.02+0.71, 3.61+£0.80, 2.30+0.91, 1.61%0.79,
and 1.56+0.37, respectively. All the mentioned
constructs were statistically significant (p<0.05;
Table 3).

Moreover, the rate and percentage of mammography
in women in the experimental group compared to the
control group was significantly different (p<0.001;
Table 4).

Table 4) Rate of mammography in both experimental and control
groups before and after the educational intervention (p<0.001)

. Performing Not Performing
Behavior after
intervention Mammography Mammography
Number Percent Number Percent
Experimental 31 443 39 55.7
Control 3 4.3 67 95.7
Discussion

In this study, following the educational intervention's
implementation, the mean score of knowledge and
the studied constructs (attitude, subjective norms,
perceived behavioral control, behavioral intention,
and behavior of mammography) in the experimental
group increased significantly compared to the pre-
intervention stage; In contrast, in the control group,
these differences were not significant. Furthermore,
the experimental group has studied constructs' mean
score increased significantly compared to the control
group, while these differences were not significant at
the pre-intervention stage. In other studies, after
implementing the educational intervention, a
significant difference was observed in the mean score
of the TPB constructs [13 141, These findings indicate
that the designed educational intervention effectively
increased knowledge, attitude, subjective norms,
perceived behavioral control, behavioral intention,
and behavior.

The present study results showed no significant
difference between the mean score of knowledge
before and after the intervention in the experimental
group compared to the control group. This finding is
in line with the results of other studies [24 251, The
results of a study by Salinas et al. entitled "Changes in
breast cancer knowledge by changing the intention of
mammography in Mexican women" showed that
education has an effective role in promoting Mexican
women’s knowledge [26l. The present study results
and the mentioned studies show the effect of
educational intervention based on the TPB on
promoting women's knowledge about breast cancer.
Comparison of the mean scores of attitude towards
mammography showed that the difference between
the mean scores of attitude towards behavior also
increased significantly after education in the
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experimental group. This result is consistent with the
study of Sadeghnezhad et al., which was performed to
compare health education methods in promoting
breast self-examination in both experimental and
control groups [?7], and also with the results of the
study by Khani-Jeihooni et al. [28].

The results showed a significant difference between
the mean scores of subjective social norms before
and after the experimental group intervention, while
this difference was not significant in the control
group. The study results by Pandhi et al. showed that
the most important predictor of general or specific
cancer screening is the physician or nurse’s
recommendation for mammography [2°]. Moreover,
the study of Tolma et al. performed on 255 women
aged 40 to 70 years showed that one of the predictors
of mammography among women is having a
physician's recommendation B9 It can be concluded
that increasing the recommendations for
mammography by women's health issues providers
will be one of the most important factors in

increasing women's tendency to perform
mammography.
Moreover, the results showed no significant

difference between the mean scores of perceived
behavioral control before and after the intervention
in the control group; however, there was a significant
difference between the mean scores of this construct
in the experimental group before and after the
intervention. This finding is in line with the studies of
Ronacancio et al. [31], Pakpour [32], indicating the effect
of education in the experimental group in eliminating
factors, such as fear of cancer diagnosis, fear,
embarrassment, and cost that prevent
mammography. In the TPB and other models of
behavior change, such as Pender’s health promotion
model, it is stated that higher perceived behavioral
control increases positive attitude toward the
desired behavior and reduces perceived barriers. If it
occurs along with behavioral facilitators and the
intended control is more consistent with the actual
control, the intention and probability of performing
the behavior will increase [331.

Another result of the present study was a statistically
significant difference between the intention score
before and after the experimental group
intervention. Moreover, the results before the
intervention showed that behavioral intention scores
between the two groups were almost similar.
However, after the educational intervention, the
experimental group's intention increased
significantly, while it was not statistically significant
in the control group. The above finding is in line with
the results obtained from other studies [34. Moreover,
the present study results are in line with the findings
of the study by Sheikhan et al. They reported that
after the educational intervention, the intention to
perform mammography in the experimental group
significantly increased compared to the control group
135, This result and the results of other studies have
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determined the intention variable as a necessary
introduction to performing a behavior so that by
increasing in intention, success in performing a
behavior increases. However, the intention is always
introduced as a variable whose existence is necessary
to perform a behavior but not enough; in other
words, it can be said that there is no 100%
relationship between intention and behavior 361,

The present study on mammography, which is the
studied variable, showed that out of 70 participants
in the educational intervention program, 31
participants performed mammography three months
after the intervention; however, only 3 participants
performed mammography in the control group. The
chi-square test results showed that the rate of
mammography after the educational intervention in
the experimental group increased significantly
compared to the control group. The results of the
study of Fernandez et al. confirm the mentioned
finding regarding the educational intervention
effectiveness, which reported that 40.8% in the
experimental group and 29.9% in the control group
performed mammography after the educational
intervention [371. In Goel’s study, the educational
intervention increased mammography performance
by 33% in Spanish women in the experimental group
(38], Besides, the study results by Salinas et al. showed
that education has an effective role in increasing the
level of knowledge and thus promoting
mammography in Mexican women [26],

Given that the educational intervention based on the
TPB effectively promoted the intention and behavior
of mammography, it is suggested that similar
educational interventions be implemented and
evaluated based on the same model in women of
other age groups. Furthermore, considering the time
limit in this intervention, it is suggested that the long-
term effects (6 months and more) of the intervention
be examined in future studies.

Conclusion

The present study's findings confirmed the
effectiveness of an educational program based on the
TPB in promoting mammography.
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