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Background: In recent years, an increased incidence of breast cancer has made this disease the most common ma-
lignancy among Iranian women. Since education plays an important role in the implementation of preventive be-
haviors in breast cancer treatment, this study investigates the effect of educational interventions on the promotion 
of lifestyle-related behaviors that prevent breast cancer in middle-aged women.
Methods: In this randomized control study, 120 women referred to Neyshabur Health Services Centers were ran-
domly selected and divided into two groups: an intervention group (60 subjects) and a control group (60 subjects). 
An educational intervention was carried out over five sessions, based on protective motivation theory constructs. 
Participants completed a researcher-designed questionnaire immediately and again 2 months after the interven-
tion. The data were analyzed using IBM SPSS ver. 19.0 software (IBM Corp., Armonk, NY, USA).
Results: The results revealed a significant difference between the mean scores of participants exposed to protective 
motivation theory, awareness, and physical activities immediately and also 2 months after the intervention 
(P<0.05). Although the healthy diet scores of the two groups differed significantly immediately after the educational 
intervention (P<0.05), there was no significant difference between the groups 2 months after the intervention 
(P<0.05).
Conclusion: Given the effective role of education in protective motivation theory and the physical activity levels of 
the women who participated in this research, it seems clear that the women’s financial status shaped their ability to 
consume more fruits and vegetables. As this social element impacts the health of individuals, training programs 
alone cannot succeed.
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INTRODUCTION

Today, cancer is considered one of the most significant health prob-

lems worldwide.1) Among various types of cancer, breast cancer ac-

counts for a large percentage of deaths, including 30% of newly diag-

nosed cancer cases.2) About 1.5 million women are diagnosed every 

year with breast cancer; in 2017, approximately 252,710 breast cancer 

cases were diagnosed worldwide. Of these, approximately 40,610 pa-

tients died of the disease.3) The highest disease frequency was ob-

served in women aged 45–65 and 80–85.4) Over the past 30 years, the 

incidence of breast cancer has doubled in Iran. Given the increase in 

life expectancy and population aging, breast cancer cases in Iran are 

projected to increase to 63 cases per 100,000 women by 2020.5,6)

 Evidence has shown that 30%–40% of cancers can be controlled 

through a healthy lifestyle. These include breast cancer, which is con-

sidered to be a lifestyle-related cancer.7) Developing an awareness of 

the signs and symptoms of breast cancer and adopting healthy lifestyle 

behaviors is a recommended strategy for controlling breast cancer in 

low- and middle-income countries. It is therefore essential to adjust 

educational programs to raise awareness of breast cancer.8) According 

to the literature, high-fat diets increase the risk of breast cancer, while 

eating fruits and vegetables and engaging in high levels of physical ac-

tivity can reduce the risk.9,10) However, a significant number of women 

consume less than the recommended amount of fruit and vegetables 

per day. The American Cancer Society recommends that women 

should get 150–300 minutes of moderate intensity or 75–150 minutes 

of vigorous intensity activity each week (or a combination of these). 

Getting to or exceeding the upper limit of 300 minutes is ideal and Fol-

lows a healthy eating pattern includes the consumption of at least 2 

cups of vegetables and 1.5 cups of fruit each day. To help achieve that 

recommendation, consumers are encouraged to fill half their plate 

with vegetables and fruits at meals and snacks.11)

 Protection motivation theory is one of the main sociological theories 

and models in this field. Rogers12) believes that fear can increase posi-

tive protection incentives through six constructs, including self-effica-

cy, response effectiveness, response cost, perceived vulnerability, per-

ceived severity, and perceived rewards. The elements of this theory are 

very important in predicting behaviors that prevent cancer.13) Despite 

the increasing trend in breast cancer cases, there are low levels of 

adoption of healthy eating, physical activity, and other preventative 

lifestyle-related behaviors among women. So far, no study has focused 

on the extent to which healthy-lifestyle education can help to prevent 

breast cancer in this age group, based on protection motivation theory. 

To address this gap, the present study has examined the impact of edu-

cation on middle-aged women in Neyshabur by promoting healthy-

lifestyle behaviors known to prevent breast cancer.

METHODS

1. Participants
The present study was a randomized controlled trial. The study popu-

lation consisted of women between the ages of 30 and 69, referred to 

health centers in Neyshabur city. In accordance with a previous simi-

lar study,14) and accounting for potential dropouts, the sample size was 

60 people in each group. The sampling method was a multistage clus-

tering method. First, the city of Neyshabur was divided into three re-

gions: the north of the city, the city center, and the south of the city. In 

each region, two centers were selected using the random blocking 

method. Through a process of simple randomization, one center was 

designated the control group and the other the intervention group. 

During the next stage, 120 women eligible to participate in the study 

were selected. The criteria included reading and writing skills, no his-

tory of breast-related disease, and being between 30 and 69 years old. 

Women who missed more than one educational session were exclud-

ed. This research was carried out in 2018, following approval from the 

Ethics Committee of North Khorasan University of Medical Sciences 

(ethics code 960167).

2. Instrument
Data were collected using a self-reporting, researcher-designed ques-

tionnaire divided into four sections. The questionnaire items were 

based on the constructs of protection motivation theory in two ways. 

First, the researcher searched information centers and examined stu-

dent theses, reviewed similar questionnaires, and studied related arti-

cles.15,16) A needs analysis was then carried out to ascertain the com-

munity’s beliefs about breast cancer; 20 women between 30 and 69 

completed a series of open-ended questions. The researchers used 

their responses to become more familiar with the beliefs of the com-

munity. At this stage, the questionnaire included open-ended ques-

tions about protection motivation theory constructs and ways of pre-

venting breast cancer. For example, one question explored the per-

ceived susceptibility structure by asking: “How do you think you are 

likely to become infected with breast cancer?” Why? To explore per-

ceived severity, the participants were asked, “What do you think will 

be the consequences of breast cancer to you and your family?” Sepa-

rate questions explored women’s main reasons for failing to imple-

ment preventive behaviors. The most important factors underpinning 

preventive action were researched; based on these results and the first 

stage of the study, which included a review of the texts, the first draft of 

the protection motivation theory was designed.

 The content validity of the questionnaire was assessed both quanti-

tatively and quantitatively. In the qualitative study of the content, ex-

perts were asked to examine the extent to which the questionnaire 

content and research purpose were coordinated; their feedback was 

then applied to the questionnaire. For the quantitative analysis of the 

questionnaire content, the content validity ratio (CVR) and content 

validity index (CVI) were evaluated by 10 experts (8 health-promotion 

specialists and 2 midwifery specialists). The CVI and CVR values were 

considered to be higher than 0.79 and 0.62, respectively. To determine 

its face validity, the modified questionnaire was tested in a pilot test. 

To determine reliability, the validated questionnaire was distributed to 

20 individuals in the target groups. After collecting and extracting the 
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data, Cronbach’s α values were calculated; values of 0.7 were consid-

ered acceptable.

 The final version of the questionnaire consisted of four sections: de-

mographic questions, seven questions related to awareness, 41 ques-

tions related to protective motivation theory constructs, and four 

questions about behaviors related to a healthy diet and physical activi-

ty.

 To rate the questionnaire in the awareness section, 1 point was 

awarded for a correct answer, and 0 for a wrong answer or “I don’t 

know.” Items related to protective motivation theory structures were 

scored using a 5-point Likert scale, with responses ranging from “total-

ly disagree” to “totally agree.” Regular physical-activity behaviors were 

rated using a scale that ranged from 0 (never) to 4 (always). A healthy 

diet was assessed through three questions, with responses ranging 

from 0 to 2. Scores for the awareness items ranged from 0–7, perceived 

sensitivity from 6–30, perceived severity from 7–35, fear from 6–30, effi-

cacy of perceived response from 4–20, perceived reward from 4–20, 

perceived cost from 5–25, self-efficacy from 4–20, motivation from 

5–25, physical activity from 0–4, and a healthy diet from 0–6.

3. Treatment
The educational intervention was based on a cross-sectional study 

and the initial needs assessment of the intervention group. It was im-

plemented in five 60-minute sessions, based on protection motivation 

theory constructs. The first session began with an introduction to the 

rules and regulations of the training sessions, the purpose of the study, 

and participant responsibilities. Participants watched a movie about 

breast cancer statistics and complications to increase their sensitivity 

and intensify their comprehension. The second session introduced 

training designed to increase the effectiveness of the women’s re-

sponses; the effective use of healthy-lifestyle behaviors was discussed 

as a method of preventing the disease. During the third training ses-

sion, each woman began by outlining the obstacles she faced in adopt-

ing behaviors associated with a healthy lifestyle. The participants were 

then asked to suggest ways of overcoming barriers during a brain-

storming session. They presented effective strategies for overcoming 

barriers. The women were then asked to share successful experiences 

of implementing these behaviors. During the fourth session, a movie 

was used to introduce steps toward adopting healthy-lifestyle behav-

iors to increase the women’s self-efficacy. During the fifth session, a 

patient with breast cancer was invited to discuss her problems and the 

effectiveness of lifestyle-related behaviors with the group; this session 

was designed to increase the women’s motivation to adopt these be-

haviors (Table 1). The post-test was performed immediately, and again 

2 months after the educational intervention. In this study, ethical re-

search codes were followed at all stages of research; these guaranteed 

anonymity of information, informed consent, the voluntary presence 

of all participants, and the confidentiality of information shared with 

researchers.

4. Data analysis
The collected data were analyzed using descriptive statistics (frequen-

cy distribution, mean, and standard deviation [SD]), an independent t-

test, chi-square test, Mann-Whitney test, Friedman test, and repeated 

measures. The level of significance was considered P<0.05.

RESULTS

The mean age of the women participating in the study was 39.38 years 

(SD=7.83). Twenty-six (43.3%) participants in each group had primary 

or secondary education and 55 (91.7%) women in each group were 

housewives; 93.3% of all participants were married. Moreover, 92.5% 

Table 1. Organization of educational sessions in the experimental group

Sessions Objectives Summary of topics and activities

First Increased perceived threat of breast cancer - Presentation of breast-cancer statistics in women
- Group discussion of the effects of breast cancer on women’s lives
- Discussion of women’s maladaptive beliefs regarding their lack of vulnerability to breast cancer 
- Presentation of an educational film explaining how breast cancer affects different parts of a woman’s body

Second Increasing the effectiveness of perceived response 
in adopting healthy lifestyle behaviors

-  Questions and answers following a presentation on the effective role of a healthy lifestyle in preventing 
breast cancer. Statistics showing the impact of a healthy lifestyle on breast cancer prevention

- Distribution of an instructional booklet, entitled “Healthy lifestyle guide” to participants
Third Improving women’s attitudes by emphasizing the 

costs and rewards of perceived response
-  Obstacles that participants  began by outlining the obstacles they faced in adopting behaviors associated 

with a healthy lifestyle. Development and presentation of effective strategies for overcoming barriers 
through brainstorming

-  Discussions about the positive and negative emotions of women toward overcoming obstacles to promote 
healthy lifestyle behaviors

- Sharing of women’s successful experiences of adopting healthy lifestyle behaviors
Fourth Increasing women’s self-efficacy in adopting 

healthy lifestyle behaviors
-  Presentation of an educational film to promote women’s skills at practicing various appropriate physical 

activities
- Distribution of an educational pamphlet on a healthy diet and its role in preventing breast cancer
-  Introduction of time-management strategies to incorporate regular physical activity into women’s daily 

schedules
Fifth Increasing women’s motivation to adopt behaviors 

that prevent breast cancer
-  A cancer patient’s narrative of the problems and limitations of breast cancer and the role of a healthy 

lifestyle in preventing the disease
- A group discussion on how to incorporate healthy lifestyle behaviors into women’s daily routines
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of the women who participated in this study had no family history of 

breast disease. The two groups had no significant differences in their 

demographic variables before the intervention (P<0.05).

 The findings showed that, among the 120 participants prior to the 

intervention, the highest score among the variables studied related to 

protection motivation, with subjects obtaining an average of 84.75% of 

the achievable score for the construct. The lowest score, among the 

protection motivation theory constructs, involved the perceived re-

sponse cost, with women obtaining 39.2% of the achievable score. The 

mean scores for physical activity and a healthy diet were 43.51% and 

33.88%, respectively, among all study participants.

 The Mann-Whitney test showed that, before the intervention, the 

two groups had no significant differences in relation to physical-activi-

ty variables (P<0.05), while nearly half (43.3%) of the participants re-

ported some physical activity. However, immediately and 2 months af-

ter the intervention, the mean regular-physical-activity score differed 

significantly between the two groups (P<0.05).

 The findings showed no significant difference between the two 

groups in terms of fruit consumption, vegetable consumption, and 

type of oil consumption (P<0.05). At first, more than half of the women 

surveyed consumed fewer than two units of fruit per day, while 71.7% 

of the women in both groups consumed fewer than three units per 

day. Similarly, nearly half of the women (47.5%) had a combination of 

solid and liquid oils in their food baskets. Although there was some in-

crease in the frequency of fruit, vegetable, and vegetable oil consump-

tion in the intervention group immediately and 2 months after the ed-

ucational intervention, the difference was not significant between the 

two groups (Table 2).

 The results showed a significant difference between the mean scores 

related to protection motivation theory in the intervention group, both 

immediately and 2 months after the intervention (Table 3).

DISCUSSION

The findings show that the intervention program had an effect, both 

immediately and 2 months after the intervention, in relation to protec-

tion motivation theory, awareness, and physical activity. However, de-

spite a significant difference in healthy diets immediately after the in-

Table 2. Comparison of healthy lifestyle behaviors in the control and intervention groups during the study

Variable Before intervention Immediately after intervention 2 mo after intervention P-value (Friedman test)

Healthy diet
   Control 3.18±1.26 3.18±1.03 3.03±1.04 0.626
   Intervention 2.91±1.04 3.61±1.16 3.35±1.03 0.001
   P-value (Mann-Whitney) 0.215 0.016 0.073
Physical activity
   Control 1.58±0.88 1.61±1.00 1.55±0.94 0.437
   Intervention 1.90±1.02 2.28±1.20 2.21±1.07 0.001
   P-value (Mann-Whitney) 0.087 0.001 0.001

Values are presented as mean±standard deviation.

Table 3. Comparison of the mean scores of protective-motivation-theory structures before, immediately after, and 2 months after the intervention in the control and 
intervention groups

Variable Category Before intervention Immediately after intervention 2 mo after intervention P-value (Friedman test)

Severity Control 24.66±5.10 24.56±4.30 24.08±4.69 0.515
Intervention 24.70±4.64 27.30±4.02 26.11±3.39 <0.001

Vulnerability Control 19.90±3.49 19.78±3.44 19.20±3.55 0.126
Intervention 20.96±3.72 24.76±2.87 22.76±2.54 <0.001

Protection motivation Control 17.48±4.43 17.68±5.35 17.46±4.18 0.808
Intervention 17.65±3.70 20.15±3.61 19.50±3.10 <0.001

Fear Control 20.36±5.57 20.55±4.52 19.93±4.96 0.423
Intervention 20.18±5.35 23.61±4.10 22.30±4.72 <0.001

Response costs Control 12.93±3.46 12.41±4.48 12.61±4.03 0.306
Intervention 12.57±4.04 9.53±2.58 10.58±3.15 <0.001

Response efficacy Control 15.78±2.20 15.73±3.42 15.55±3.15 0.734
Intervention 15.16±3.40 17.15±2.42 16.90±2.67 <0.001

Self-efficacy Control 16.23±2.63 16.58±2.49 16.20±2.51 0.192
Intervention 15.65±2.66 17.90±1.29 17.60±1.38 <0.001

Rewards Control 11.81±3.15 11.48±3.79 11.18±3.80 0.069
Intervention 11.45±3.63 8.25±2.73 8.91±2.75 <0.001

Awareness Control 4.36±2.00 4.50±1.68 4.40±1.53 0.785
Intervention 4.66±1.90 6.36±0.75 0.99±6.01 <0.001

Values are presented as mean±standard deviation.
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tervention, there was no significant difference between the two groups 

after 2 months.

 Several studies in Iran and other countries have supported the effec-

tive role of education in protection motivation theory.17,18) Sangchan et 

al.19) emphasized the role played by free discussion among women 

about the barriers to breast cancer prevention and ways to overcome 

the costs of breast cancer. However, Dehdari et al.20) and Ceber et al.21) 

found that training did not change the mean scores for some con-

structs, contradicting the results of that study. This discrepancy may 

reflect differences in the populations, geographical areas, and meth-

ods of teaching, in relation to the present study. The present study 

used the brainstorming method to discuss barriers to preventive ac-

tion and ways of overcoming each barrier. Practical and acceptable so-

lutions were presented to increase the women’s self-efficacy and to 

build trust and belief in their own ability to engage in healthy-lifestyle 

behaviors. Movies, question-and-answer sessions, and objective, real 

examples (including invited breast cancer patients) were some of the 

educational methods used to help them understand the illness and 

appreciate its severity. Using different educational methods side-by-

side appears to have played a decisive role in changing the average 

scores between the two groups.

 In line with the current research, various studies have shown that 

education plays a significant role in promoting physical activity.22,23) 

For example, Peyman24) showed that four training sessions achieved a 

significant change in physical activity after 2 months of educational in-

tervention. It is logical for women to become more committed to 

adopting healthy behaviors when they are sensitive to the importance 

and effective role of these behaviors in preventing breast cancer and 

understand the skills needed to undertake the right kind of physical 

activity properly.

 The findings of the present study showed a significant increase in 

the intervention group’s mean healthy-diet score immediately after 

the intervention. However, 2 months after the intervention, there was 

no significant difference between the two groups. Rostami et al.25) 

found that 327 health-center employees received sufficient fruit and 

vegetables to match the pyramid recommendations, contradicting the 

results of a study in which differences in the type of participants, their 

occupations, education, and income, were among the reasons for such 

differences. Although many research findings emphasize the effective 

role of education in the adoption of nutritional behaviors,26,27) it is un-

deniable that socially effective health factors play a role in enabling in-

dividuals to maintain healthy diets in communities under economic 

pressure. A study of Hazavehei et al.28) of the promotion of healthy eat-

ing habits among 110 elderly people found that two groups of elderly 

people showed no statistical difference in their intention to adopt nu-

tritional behaviors after 6 weeks of educational intervention.

 In their study, Bagherzadeh Aazr et al.29) found that economic power 

and food choices influenced healthy diet choices. Gustafson30) showed 

that rising food prices had a negative impact on the Indian popula-

tion’s access to a healthy diet. It seems logical that training women to 

use vegetable oil and include more units of fruits and vegetables in the 

family diet would be effective as long as the women could afford to do 

so. Otherwise, simple awareness of the need will not lead to action in 

practice. The limitations of this study involved the use of the self-report 

method and the absence of female employees among the participants. 

The strengths of this research include its focus on women in a wide 

range of age groups.

 The results suggest that education is effective in promoting behav-

iors that prevent breast cancer. Training across a wider dimension, us-

ing additional tools, and reaching out to more levels of society are sug-

gested approaches to develop this line of research further.

 In conclusion, according to the results of this study, protection moti-

vation theory can be effective in promoting women’s awareness and 

physical activity, but educational programs alone cannot guarantee 

the continuation of behaviors related to a healthy diet, such as the in-

clusion of more fruit and vegetable units and vegetable oil. The adop-

tion of such healthy behaviors appears to be more influenced by the 

economic situation of the community.

 The key points are as follows: (1) Education based on protection 

motivation theory is effective in raising the level of physical activity 

among women. (2) Social components play a role prompting women 

to follow a healthy diet. (3) Protection motivation theory can provide 

an appropriate interventional framework for preventive breast cancer 

practices. (4) Learning to practice healthy lifestyle behaviors is essen-

tial for their adoption. (5) Applying different educational methods 

side-by-side is an effective way of motivating women.
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