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Abstract 

Background: Breast cancer is a global health emergency and it is the principal reason of cancer related deaths in 

Developing Countries owing to the prevailing cultural beliefs and lack of awareness among women. This study 

aimed to evaluate the effect of health belief model-based education about breast cancer on nursing students' 

knowledge, health beliefs and breast self-examination practice. 

Subjects and Methods: A quasi-experimental design was utilized. Setting: The study was conducted at the 

Faculty of Nursing, Benha University, Benha city. A purposive sample of 104 nursing students were included in 

the study and divided into a study group (52) and control group (52). Three tools were used for data collection; 

first tool: self-administrated questionnaire to collect data about the subjects' socio-demographic characteristics, 

and knowledge regarding breast cancer. Second tool: the health belief model scale. Third tool: an observation 

checklist to assess the nursing students' practice of breast self-examination. 

Results: A statistically significant differences were observed between the study and control groups regarding 

knowledge about breast cancer after educational intervention based on health belief model (t test = 19.53, 

P=0.000). The mean scores of perceived susceptibility, severity, benefits, cues for action, self-efficacy and total 

heath belief model were significantly higher in the study group compared to control group (P = 0.000). Moreover 

a statistically significant difference was observed between both groups regarding breast self-examination 

practice after educational intervention (t test = 31.266, P= 0.000). 

Conclusion and recommendation: The health belief model based education is an effective and efficient manner in 

enhancing girls’ breast self-examination practice and improving their knowledge level and health beliefs about 

breast cancer. Thus the current study recommends implementing health belief model based educational 

intervention about breast cancer at different stages of life and settings to reach all targeted women to fight the 

disease. 

Keywords: breast cancer, breast self-examination, health belief model 

1. Introduction 

Cancer is an ever rising public health problem both in developed and developing countries that influences nearly 

two thirds of the world population (United Nations, World Cancer Day, 2017; Jemal, et al., 2010). World Health 

Organization (WHO) had announced in the World Cancer Day in 2018 that cancer is currently responsible for 

almost one in six deaths worldwide. It is also considered to be the second leading cause of death globally causing 

about 8.8 million deaths in 2015 where about 70% of all cancer related deaths occurred either in low and middle 

income countries. Based on the WHO estimates Breast Cancer (BC) is not only one of the most widespread 

cancers but also it is one of the leading causes of cancer death accounting for 571.000 deaths among females 

worldwide in 2015 (WHO, 2018). It is considered to be a global health emergency where every 3 minutes a 
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woman is diagnosed with BC with 1.7 million new cases yearly and it is the principal reason of cancer related 

deaths in developing countries (United Nations, World Cancer Day, 2017). 

In Egypt, recently WHO in 2014 had announced that BC is the most common cancer among Egyptian women 

with the mean age at diagnosis is ten years lower than in the United States and Europe (WHO, 2014). The Egypt 

National Cancer Registry Program (NCRP) indicated in 2014 that BC occupied the second position after liver 

cancer which both accounting for about 45% of all cancers in both sexes. It accounts for 32.0% of cancer cases 

among Egyptian females with high dominated frequency in Lower, Middle, and Upper Egypt (33.8%, 26.8% and 

38.7% respectively) (Ibrahim et al., 2014). 

Breast cancer is almost the most horrible cancer owing to its extreme psychological influence on women's 

identity (Singh & Jangra, 2013; Obaji, et al., 2013) It is a heterogeneous disease with unknown cause yet it has 

multidimensional risk factors specifically; genetic predisposition, family history, personal history, female sex 

and increasing age. In addition to, hormonal related risk factors (estrogen and progesterone) such as late 

menarche, early menopause, infertility, having first pregnancy after age of 30, hormonal therapy and long term 

use of contraceptives which increase the risk of BC through stimulating genotoxic stress and breast tissue 

mutations. Women's exposure to ionizing radiation even in low doses especially during puberty, unhealthy life 

styles (e.g., inactivity, poor dietary habits, smoking, and alcohol intake), overweight and obesity play a role too. 

A recent meta-analytic study found that being a diabetic woman with hyperinulinemia induced tumor genesis 

effects by binding with breast tissue cells insulin receptors (WHO, 2018; Michael, 2017; Anothaisintawee et al., 

2013). 

Currently, primary preventive measures of BC are limited and assuming the significance of early detection in 

enhancing women quality of life and decreasing associated mortality. Thus screening is the paramount secondary 

preventive measure for attaining such goals (WHO, 2014; 10. American College of Obstetricians and 

Gynaecologists, 2011). Notably, WHO in 2018 delineated that around 30–50% of cancers can be inhibited 

through avoidance of risk factors and screening measures (WHO, 2018). The suggested screening approaches for 

early identification of BC are: mammography, clinical breast examination and Breast Self-Examination (BSE). 

Although mammography screening is the gold standard technique for the early recognition of BC, it is painful, 

can result in either false positive or high false negative results in thick breast tissues and it is eligible annually for 

women at age of 45 years (American College of Obstetricians and Gynaecologists, 2011; Oeffinger et al., 2015). 

Notably, Breast self-examination (BCE) is a health protective behavior that is recommended for all women as it 

can be monthly performed at any age starting from 20 years. It is considered to be the easiest, costless and 

noninvasive screening technique that aid being familiar with the scenery of breasts and observing any signs of 

changes (swelling, skin irritation or dimpling, nipple retraction, redness, nipple discharge) and feeling of any 

abnormalities as scaliness or thickening of the nipple or breast skin and masses or lumps in breast and/or axilla 

(Oeffinger et al., 2015; Shalini et al., 2011& Harris, 2014 ) BSE is recommended by WHO as an individual 

measure for raising women awareness about BC risks and its early detection. However, overutilization of BSE 

and improper performance can lead to misleading or false results. Thus, the American Cancer Society screening 

guidelines for BC in 2015 further suggested that women should be informed about the possible advantages, 

disadvantages of BSE and the value of immediate reporting of any discovered breast changes to health 

professionals (WHO, 2018; Oeffinger et al., 2015). 

Despite the great benefits of BSE and BC screening procedures, their utilization remains very low. This 

unfortunately was found to be due to women's beliefs and lack of awareness which can further influence their 

screening behavior. Thus, evidence portrayed that behavior-based educational intervention that take into 

consideration women's beliefs can aid women in overcoming their individual hindrances and encourage them to 

seek and sustain regular screening behavior. Effective health education mainly depends on adaptation of proper 

theories/models that are best match to each occasion. One of the models which can be effective in studying 

preventive cancer behaviors is the Health Belief Model (HBM) (Russell, et al., 2010; Lin & Effken, 2010 ; Kim 

et al., 2010 and Oyekale, 2010). 

HBM is a psychosocial model for behavior change through examining health behaviors to recognize associated 

factors with individuals' beliefs which further can affect their decision making process for engaging in 

preventive health behaviors. Over the years HBM was modified to include six constructs which centered around 

the chief assumption of the model which depends on the notion that altering the health beliefs is the principal for 

behavior change (WHO, 2012). 

HBM postulates that individuals’ participation in certain actions for prevention, early detection, and management 

of a particular health condition is conditioned by their perception and believe that they are susceptible to such 
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condition even if they are asymptomatic (perceived susceptibility); understand that the disease is grave public 

health problem which can lead to serious complications (perceived severity); believe in the benefits of the 

recommended preventive actions (perceived benefits); and also understand that these benefits outweigh the 

expected barriers associated with such actions (perceived barriers). Thereafter, they believe that they possess the 

motive for living a healthy lifestyle and the required ability to perform these preventive behaviours 

(self-efficacy). Moreover, the model supposed that cues to action can act as behavior stimuli which may be 

divided to internal (e.g., previous history for the disease) or external (e.g., mass media, health team) which 

further increased the likelihood of engaging in such preventive health behaviours (Ghanbary, et al., 2015; 

Chanay & Anderson, 2016). 

1.1 Significance of the Study 

BC is thought to be a public health emergency thus its confronting is a necessity through the preventable nature 

of the disease. Consequently, Healthy People 2020 put a chief goal delineated to decrease the new cancer cases 

along with cancer associated illness, disability and death. This goal can't be achieved with the wave of lack of 

awareness about BC among women where several evidences showed that women mainly present with end stages 

BC owing to dearth of information, knowledge and understanding of early detection measures (Arevian et al., 

2011; Othman, et al., 2015). Evidently, Egypt Demographic Health Survey (EDHS) in 2015 revealed that only 

11% of women aged 15-59 years were aware of how to conduct BSE to recognize signs of BC and only 6% of 

them were actually had performed BSE in the previous year (Ministry of Health and Population, 2015). 

Therefore, the current study was conducted with the aim of evaluating the effect of health belief model-based 

educational intervention about BC on nursing students' knowledge, health beliefs and practices of BSE. 

Furthermore, it focused on nursing students as they are the future health care providers and knowledge 

disseminator beside increasing their aware of their own believes which can further reputed myths about BC 

among population. 

1.2 Aim of the Study 

This study aimed to evaluate the effect of health belief model-based educational intervention on nursing students' 

knowledge, health and BSE practice through the following objectives: 

- Assessing the nursing students' knowledge, health beliefs regarding BC and breast self-examination practice. 

- Designing and implementing an educational intervention based on HBM according to students' needs. 

- Evaluating the effect of the educational intervention on nursing student’s knowledge, health beliefs 

regarding BC and breast self-examination practice. 

1.3 Research Hypothesis 

Nursing students who receive the educational intervention about BC based on HBM exhibit higher knowledge 

level and positive health beliefs about BC and BSE along with higher BSE practice score than the control group.  

2. Materials and Method 

2.1 Research Design 

A quasi-experimental design (pre-post-test control group) was utilized to accomplish the aim of this study. 

2.2 Setting 

The current study was conducted at the Faculty of Nursing, Benha University, Benha city. 

2.3 Sampling 

A purposive sample of 104 nursing students representing 30% of the total number of the female nursing students 

(345) who enrolled in first and second year at Faculty of nursing, Benha University. The sample was randomly 

divided into an intervention (52) and control (52) group. The reasons of selecting the first and second academic 

years are because they had no previous education about BC or BSE. Besides, the cultivation of BSE practice at 

earlier stage of life can have an enduring effect on young girls' performance of BSE as a healthy habit 

throughout life. 

2.4 Tools of Data Collection 

Three tools were used for collecting the data: 

Tool I: Self administrated questionnaire: It included the following parts; 

- Part (1): Socio-demographic data; academic year, age, residence, marital status and educational level of the 

mother and family history of breast cancer.  
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- Part (2): knowledge assessment sheet: it was developed by the researchers in Arabic language based on 

thorough review of relevant literature (Ignatavicius &Workman, 2016; Bacon & Tomich, 2017). This part 

was used before and after implementation of the HBM (pre/ post-test format). It included 19 questions either 

open (8) and closed (11) ended questions to assess nursing students' knowledge regarding breast cancer; 

definition, signs and symptoms, risk factors, and early management measures. In addition to, BC screening 

measures including breast-self-examination (starting age, number of times, and proper timing of its 

performance). 

The knowledge score for open ended questions (8) was scored on three point scale; (2) correct and complete 

answer, (1) correct but incomplete answer, and (0) for incorrect or unknown answer with total scores ranged 

from 0-16. Closed ended questions (11) were also scored as follows; (1) correct answer and (0) for incorrect or 

unknown answer with total scores ranged from 0-11. The correct answers were pre-determined according to the 

literature. The total knowledge score ranged from 0 to 27 where the higher score reflect higher level of 

knowledge.  

Tool II: Health belief model scale:  

It was adapted from the refined version of the Champion Heath Belief Model Scale for breast cancer (Champion, 

1993). Modifications were done by the researchers in Arabic language. It was used to assess the students' health 

beliefs about breast cancer. The scale composed of 22 items rated on 5-point Likert scale ranged from 1 (strongly 

disagree) to 5 (strongly agree) and distributed over 6 constructs as follows: perceived susceptibility (4) with total 

score ranged between 4- 20; perceived severity (4), with total score ranged between 4- 20; perceived barriers (5) 

with total score ranged between 5-25; perceived benefits (3) with total score ranged between 3- 15; cues for 

action (2) with total score ranged between 2-10; and self-efficacy (4) with total score ranged between 4-20. The 

total HBM score was calculated by summing up the score of each construct which created a total score ranged 

from 22 to 110. The higher score indicated more positive beliefs toward BC and its preventive and screening 

behaviors. 

Tool III: An observation checklist: 

It was used to assess nursing students' skills in performing BSE. It was prepared by the investigators based on 

the previous literatures (Yarbro et al., 2011; Bacon & Tomich, 2017). It composed of 18 items describing the 

steps of performing BSE. The observational score was rated on three point scale for each step; (2) correctly done, 

(1) incorrectly done and (0) if not done; this further created a total score ranged between 0-36. 

2.4.1 Content Validity 

All tools of the current study were reviewed by 5 experts in the field to ensure its clarity and applicability. The 

tools were modified according to the experts' judgment on simplicity of the sentences and appropriateness of the 

content. 

2.4.2 Reliability 

Reliability of the tools was tested by using Cronbach's Alpha coefficient test. The scores revealed that each of 

the three tools consisted of relatively homogenous items as indicated by the moderate to high reliability. An 

internal consistency of tool I = 0.72, tool II = 0.81, and tool III = 0.78. 

2.5 Ethical Considerations 

An ethical agreement was obtained from the Dean of Faculty of Nursing at Benha University to conduct this 

study after explaining its aim. In addition, informed oral consent was obtained from the participants of the study 

and they were informed that their participation in the study was elective and they have the right to withdraw 

from the study at any time. Participants secured that their responses would be secret and only cumulative data 

would be communicated. After the study was completed, handout about BC was distributed to the control group. 

2.6 Pilot Study 

A pilot study was accomplished on ten percent of the nursing students (10 students) to test the suitability and 

implication of the study tools and to test simplicity of the designed questionnaire and HBM scale as well as to 

estimate the time required for answering. Those subjects in the pilot study were excluded from the study sample 

since some modifications were done. 

2.7 Field Work 

A written official agreement was obtained from the Dean of the Faculty of Nursing at Benha University to 

conduct the study after explaining its purpose. The study was carried out through four phases: assessment, 
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planning, implementation, and evaluation. These phases were carried out over a period of five months from the 

beginning of October 2017 to the end of February 2018. 

- Assessment phase: Upon securing official approval to conduct the study, the researchers interviewed the 

students in both control and intervention groups to explain the aim and procedures of the study and ask for 

their participation. Upon consent to participate, the students were interviewed to assess their demographic 

characteristics and knowledge regarding BC, HBM, and preventive practices of BC. The data was obtained 

during this phase constituted the baseline for further comparisons to assess the effect of the program. To 

avoid cross contamination of data between both groups, control group was assessed first.  

- Planning and implementation phase: Based on the needs identified in the assessment phase from the 

intervention group and in view of the related literature, the researchers developed power point presentation 

about BC based on HBM with simple Arabic language to suit students' level of understanding. It stressed the 

areas of major deficiency in students’ knowledge about BC which included definition, incidence, risk factors, 

signs and symptoms, management measures, screening measures for early detection of breast cancer, and 

technique of BSE. The educational intervention involved three sessions that were conducted on small group 

(10-12) of the intervention group. The educational intervention was implemented according to students’ 

physical and mental readiness. The duration of each session lasted from twenty to thirty minutes including 

periods of discussion according to their achievement, progress and feedback. Different methods of teaching 

were used such as lecture, group discussion, brainstorming and demonstration.  

- Evaluation phase: After education based on HBM; the effect of the educational intervention was evaluated 

by using the same format of pre-test after two months of program implementation using post-test which was 

conducted for the control group first then the intervention group. 

2.8 Statistical Analysis 

The Statistical Package for Social Sciences (SPSS version 20.0) was used to perform statistical analysis. 

Descriptive statistics were applied (e.g., mean, standard deviation, frequency and percentages). Significance tests 

(Chi-square, Monte Carlo test, independent t test and paired t test) were used to test the significant differences 

between the groups. Pearson correlation coefficients were used to determine the correlation between students' 

knowledge, health beliefs and BSE practice. The cut off value for statistically significant difference was 

considered at p-value p≤ 0.05. 

3. Results 

Table 1 illustrates no statistically significant difference between the study and control groups in relation to their 

socio-demographic characteristics. The highest percent (51.9%, 53.8%) of both the study and control groups 

were enrolled in the first academic year with a nearly equal mean age of both groups 19.351.42 and 19.771.47, 

respectively. Urban residency was prevalent in both study (88.4%) and control group (84.6%). Additionally, 

34.6 % of the study group’s mothers had secondary education however 32.7% of the control group’s mothers 

were only read and write. The majority (88.5%, 82.7%) of both the study group and control group were 

unmarried, respectively. 

Figure 1 declares that a minority (7.7%, 11.5%) of both the study and control groups have a family history of BC, 

respectively with no statistically significant difference between both groups (X 2= 0.178 p value 0.642).  

Table 2 shows no statistically significant difference between the study and control group in relation to their BSE 

performance. The highest percent of both study and control groups (69.2%, 73.1%) didn’t perform BSE, 

respectively. The frequency of BSE among those who perform BSE was once per month among 50.0% of the 

study group and 60.0% of the control group. 

Table 3 portrays no statistically significant difference between both the study and control groups mean total 

knowledge score before educational intervention (t test = 0.24, P=0.809). On the other hand, after educational 

intervention a statistically significant difference was observed between both the study and control groups in the 

mean total knowledge score (t test = 19.53, P=0.000). Furthermore, a statistically significant difference was 

observed within the study group before and after educational intervention (Paired t test = 29.047, P=0.000) 

however the difference within the control group was insignificant (Paired t test = 1.098, P=0.278). 

Table 4 illustrates no statistical significant differences were observed between the study and control groups total 

and all HBM constructs before educational intervention. However, after the educational intervention a highly 

statistically significant differences (P= 0.000) were observed between both groups in the total and all HBM 

constructs; perceived susceptibility, severity, benefits, barriers, self-efficacy, and cues to action. Moreover, a 

general improvement (P= 0.000) in the total and all HBM constructs mean scores were observed within the 
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intervention group two months after educational intervention as compared to before it. However, no statistically 

significant differences were observed within the control group.  

Table 5 shows no statistically significant difference was found between both the study and control groups mean 

total BSE practice score before educational intervention (t test = 0.727, P=0.469). On the other hand, after 

educational intervention a statistically significant difference was observed between both groups where the mean 

score of BSE practice is higher in the study than the control group (t test = 31.266, P= 0.000). Furthermore, a 

statistically significant difference was observed within the study group before and two months after educational 

intervention (Paired t test = 25.861, P=0.000) however the difference within the control group is insignificant 

(Paired t test = 0.645, P= 0.522). 

Table 6 indicates a statistically significant correlation between both the study and control groups’ total 

knowledge and health belief scores before educational intervention (r = 0.474, P= 0.000), (r = 0.362, P=0.008) 

respectively, and after educational intervention (r = 0.722, P= 0.000), (r = 0.407, P= 0.003), respectively. There 

is also a statistically significant correlation between both the study and control groups’ total knowledge and total 

BSE practice score before educational intervention (r = 0.639, P= 0.000), (r = 0.905, P= 0.000) and two months 

after educational intervention (r = 0.503, P= 0.000), (r = 0.900, P= 0.000), respectively.  

Table 7 portrays a statistically significant correlation between both the study and control groups’ total health 

belief and BSE scores before educational intervention (r = 0.626, P=0.000), (r = 0.434, P=0.001) and two months 

after educational intervention (r = 0.719, P=0.000), (r = 0.472, P=0.000), respectively. 

 

Table 1. Distribution of the study and control groups according to their socio-demographic characteristics 

(n=104) 

Item Study group (n= 52) Control group (n= 52) Significance test p value 

No % No % 

Academic year     X2 = 0.039 0.844 

- 1st 27 51.9 28 53.8 

- 2nd 25 48.1 24 46.2 

Age (years) Mean  SD 19.351.42 19.771.47 t= 0.507 0.613 

Residence     X2 = 0.330 0.566 

- Urban 46 88.4 44 84.6 

- Rural 6 11.6 8 15.4 

Marital status     X2 = 0.701 0.402 

- Married 6 11.5 9 17.3 

- Unmarried 46 88.5 43 82.7   

Mother level of education     X2 = 0.188 0.980 

- University education 6 11.5 6 11.5 

- Secondary education 18 34.6 16 30.8 

- Read and write 16 30.7 17 32.7 

- Illiterate 12 23.07 13 25.0 

X2: chi square test, t= Independent t test 
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Figure 1. Distribution of the study and control group according to their family history of breast cancer (n=104) 

 

Table 2. Distribution of the study and control groups according to their performance of breast self-examination 

before educational intervention (n=104) 

 

Items 

Study group (n= 52) Control group (n= 52) Significance 

test 

p 

value No % No % 

Perform breast self-examination     X2= 0.187 0.665 

- Yes 16 30.8 15 28.9   

- No 36 69.2 38 73.1   

Frequency of BSE performance n= 16 n= 15 MC= 0.170 0.244 

- Once a month 8 50.0 9 60.0 

- Once every two months 4 25.0 0 0.0 

- Once every 6 months 4 25.0 6 40.0 
MC: Mont Carlo test, X2: chi square test 

 

Table 3. Mean differences between the study and control groups' total knowledge score regarding breast cancer 

before and two months after educational intervention (n=104)  

Total knowledge score  

HBM program Study group (n= 52) Control group (n= 52) Significance between groups  

Maximum score = (27) Mean ± SD Mean ± SD t test P value 

- Before intervention 9.69±3.52 9.88±4.50 0.24 0.809 

- 2 months after 

intervention 

25.23±3.46 10.28±4.29 19.533 0.000* 

Significance within group 

(before and after 

intervention) 

Paired 

(t) 

(P) 

Value 

Paired 

(t) 

(P) 

Value 

  

29.047 0.000* 1.098 0.278 

Independent t test was used to determine the significance between study and control group, paired t test was 

used to determine the significance within group. *P significant at ≤ 0.05 

X
2
= 0.178 p value 0.642 
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Table 4. Mean differences between the study and control groups regarding HBM constructs before and two 

months after educational intervention (n=104) 

Constructs of Health Belief 

Model  

(maximum score) 

Before intervention 2 months after intervention 

Study group 

(n= 52) 

Control group 

(n= 52) 

Significance 

between groups 

Study group 

(n= 52) 

Control group 

(n= 52) 

Significance 

between groups 

Mean ± SD Mean ± SD t test P value Mean ± SD Mean ± SD t test P value 

Perceived susceptibility (20) 9.35±2.32 9.71±2.62 0.752 0.454 15.4±1.59 10.35±2.57 11.178 0.000* 

Significance within group Paired 

t test (p value) 

- Study group: t = 20.776 (p =0.000*) 

- Control group: t =1.399 (p =0.168) 

Perceived severity(20) 15.00±1.77 15.5±1.99 0.426 0.678 18.62±1.61 15.85±2.02 7.633 0.000* 

Significance within group Paired 

t test (p value) 

- Study group: t = 11.366 (p =0.000*) 

- Control group: t = 1.000 (p = 0.322) 

Perceived barriers (25) 16.38±3.09 16.37±3.10 0.032 0.975 14.12±1.61 17.67±2.84 8.264 0.000* 

Significance within group Paired 

t test(p value) 

- Study group: t= 11.490 (p =0.000*) 

- Control group: t= 1.352 (p = 0.182) 

Perceived benefits (15) 12.15±1.33 12.25±1.38 0.361 0.719 14.42±0.75 12.58±1.41 8.294 0.000* 

Significance within group Paired 

t test(p value) 

- Study group: t = 14.359 (p =0.000*) 

- Control group: t =1.000 (p =0.322) 

Self-efficacy (20) 11.53±1.46 11.46±1.50 0.266 0.791 16.82±123 11.48±1.44 20.273 0.000* 

Significance within group Paired 

t test (p value) 

- Study group: t= 35.577 (p =0.000*) 

- Control group: t=1.137 (p = 0.261) 

Cues to action/motivation (10) 4.63±0.90 4.55±0.96 0.430 0.668 8.00±0.84 4.59±1.01 18.631 0.000* 

Significance within group Paired 

t test(p value) 

- Study group: t= 24.390 (p =0.000*) 

- Control group: t= -0.814 (p = 0. 420) 

Total HBM score (110) 69.05±4.74 71.84±5.92 0.532 0.769 94.32±3.17 72.23±4.57 24.719 0.000* 

Significance within group Paired 

t test (p value) 

- Study group: t= 35.155 (p =0.000*) 

- Control group: t= 1.187 (p = 0.345) 

Independent t test was used to determine the significance between study and control group, paired t test was used 

to determine the Significance within group, *P significant at ≤0.05 

 

Table 5. Mean differences between the study and control groups regarding the total BSE practice score before 

and two months after educational intervention (n=104) 

Total practice score  

HBM program Study group (n= 52) Control group (n= 52) Significance between groups  

Maximum score = (36) Mean ± SD Mean ± SD t test P value 

- Before intervention 12.84±4.56 12.25±3.76 0.727 0.469 

- 2 months after 

intervention 

29.50±1.48 12.17±3.70 31.266 0.000* 

Significance within group 

(before and after 

educational intervention)  

Paired 

(t) test 

(P) 

Value 

Paired 

(t) test 

(P) 

Value 

  

25.861 0.000** 0.645 0.522 

Independent t test used to determine the Significance between study and control group, paired t test was used to 

determine the Significance within group, *P significant at ≤0.05 

 

Table 6. Correlation between the students' total knowledge, HBM and BSE practice scores of the study and 

control group before and two months after educational intervention(n=104) 

Variables Total knowledge score 

Study group ( n= 52) Control group (n= 52) 

r P r P 

Total HBM score - Before intervention 0.474 0.000 * 0.362 0.008 * 

- 2 months after intervention 0.722 0.000 * 0.407 0.003 * 

Total practice 

score (BSE) 

- Before intervention 0.639 0.000 * 0.905 0.000 * 

- 2 months after intervention 0.503 0.000 * 0.900 0.000 * 

r: Pearson correlation coefficient, *P significant at ≤0.05 
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Table 7. Correlation between students' total health beliefs score and their BSE practice score before and two 

months after educational intervention (n=104) 

Variables Total health belief score 

Study group (n= 52) Control group (n= 52) 

r P r P 

BSE practice score - Before intervention 0.626 0.000 * 0.434 0.001* 

- 2 months after intervention 0.719 0.000 * 0.472 0.000 * 

r: Pearson correlation coefficient, *P significant at ≤0.05 

 

4. Discussion 

Breast cancer is one of the chief causes of increased mortality and disability among women despite its 

preventable nature through early detection. This is owing to the widespread lack of knowledge about the nature 

of the disease, its preventive measures and screening behaviours. Thus, increasing awareness about the disease 

among the target group is the rational way for saving life and confronting the disease (Mahfouz et al., 2015; 

Ministry of Health and population, 2015). The current study aimed to evaluate the effect of health belief 

model-based educational intervention about breast cancer on nursing students' knowledge, health beliefs and 

BSE practice.  

The results of the current study highlighted the significance of health education based on HBM in enhancing 

nursing students’ knowledge about BC as regards its definition, types, risk factors, signs & symptoms, screening 

behaviours and treatment methods and BSE. It revealed a significant positive change in mean score of total BC 

knowledge after educational intervention in the study group than the control group and within the study group 

before and after educational intervention. Similar improvement were reported by three novel studies; Nahidi et al. 

(2017). Akhtari-Zavare et al. (2016), Rezaeian et al. (2014) which portrayed that the mean total knowledge score 

about BC were significantly increased in the experimental than the control group after program implementation. 

The first evaluate the effect of training using HBM on Iranian women’s performance of BSE. The second 

conducted randomized controlled trial on Malaysian young females to increase breast health awareness. The 

third assessed the effect of BC educational intervention on Iranian women’s knowledge and health beliefs. This 

highlights the value of the educational intervention on improving knowledge level which is considered the core 

for health beliefs and attitude development that have a great impact on behaviour change (Ceber et al., 2010; 

Avci & Gozum, 2009). 

As regard HBM, the present study revealed that the mean score of the total HBM showed significant 

improvements after educational intervention where students’ perceived susceptibility, severity, benefits, cues to 

action, and self-efficacy about BC were significantly increased whereas their perceived barriers were 

significantly decreased after educational intervention in the study group than the control group. A significant 

improvement was also revealed within the study group before and after program implementation.  

Concurred findings were presented by two studies; an earlier listed study by Rezaeian et al. (2014) and a Turkish 

study by Ceber et al. (2010) that was conducted to assess the effectiveness of an educational program on nurses’ 

knowledge, screening behaviours, and health beliefs about BC. Both studies revealed that the mean score of the 

total HBM was significantly improved after program implementation in the study than the control group. The 

former, further revealed that all HBM constructs were significantly increased whereas perceived barriers were 

significantly decreased after program implementation in the intervention than the control group. This idea was 

also supported by a third study by Musa and Mohamad (2016) which assessed the effect of a health education on 

prevention of BC among Malaysian women.  

Moreover, three Iranian studies of Masoudiyekta et al. (2018), Farma et al. (2014) and Mood et al. (2011) 

revealed that HBM based education about BC was associated with significant improvement in all HBM 

constructs; perceived susceptibility, severity, benefits, barriers, self-efficacy and cues to action about BC. The 

first, examined the effect of HBM based education on BC screening behaviours. The second, assessed the effect 

of HBM based education on BC preventive behaviours among female teachers. The third, evaluated students’ 

BSE practices using the HBM. This highlights the efficiency of HBM based education in modifying students’ 

beliefs about their susceptibility to BC and its severity as a result of increased their knowledge level about the 

disease. Moreover, the perceived barriers for engagement in BC preventive behaviours were decreased with an 

associated increase in its perceived benefits and students' self-efficacy for performance of such preventive 

behaviours. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Farma%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=25250343
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 Notably, the entire evidence share the same results of the present study regarding the effectiveness of health 

education using HBM in changing persons’ health beliefs about BC but several dissimilarities were found 

regarding the changed constructs of the HBM. First, a recent previously mentioned study of Nahidi et al. (2017) 

revealed absence of significant difference between study and control groups after program implementation in 

their perceived benefits, barriers, and severity of BC whereas perceived susceptibility was significantly increased 

among the study group after educational intervention. This could be attributed to the difference in the 

sociocultural context and also the women in this contradictory study were preliminary knowledgeable about BC 

and its severity and almost have minimal barriers for engaging in BC preventive practices. This was incongruent 

with the current study where most of girls prior to the educational intervention reported several barriers for BC 

screening behaviours as embarrassment, worry and fear of result, cost and its unimportance due to the incurable 

nature of the disease which were significantly decreased after the educational intervention. Additionally, 

Abolfotouh et al. (2015) and Eskandari-Torbaghan et al. (2014) showed that perceived barriers were significant 

predictors of performing BC screening behaviours. The former, examined the effectiveness of HBM in 

predicting BSE practices among Saudi women. The latter, assesses the effect of using HBM based educational 

intervention on improving BC Preventive Behaviours among Iranian medical staff. 

Moreover, according to HBM susceptibility was found to be significantly linked to individuals' knowledge about 

the disease (Yilmaz et al., 2017; Farmer et al., 2007). This seems logic as when person are more aware of the 

disease and that they are at risk, they are more probably engage in disease preventive behaviours. This especially 

increased when perceived susceptibility is coupled with perceived severity. In addition, the person sensitivity to 

health issues and consciousness of having asymptomatic disease can prevent unhealthy behaviours and suffering 

from the disease (Avci & Gozum, 2009; Yilmaz et al., 2017). 

Second, previously mentioned study of Eskandari-Torbaghan et al. (2014) proved that all HBM constructs scores 

were significantly changed after program implementation in the intervention group than the control group except 

for perceived seriousness and self-efficacy. The author clarified that by given that the increased persons’ 

perception of disease seriousness can enhance their beliefs in its incurable nature, may result in reverse effects 

on engaging in preventive behaviours of BC. Thus, they favour to remain don’t know if they have the disease 

rather than to know that they have incurable disease. Such idea is not congruent with the present study and with 

other two previously mentioned studies of Rezaeian et al. (2014) and Mood et al. (2011) which proved that 

increased women perception of the disease seriousness can be a motive to take certain preventive behaviours to 

prevent the disease occurrence. This discrepancy could be explained by the difference in the cultural values and 

beliefs geared to the health and illness and the difference in sample characteristics in age group (≥35 years) and 

their higher educational level compared to the undergraduate nursing students enrolled in the present study.  

Third, a previously mentioned Turkish study by Ceber et al. (2010) proved absence of statistically significant 

differences between the experimental and control group in perceived susceptibility, severity of BC, benefits and 

barriers of BSE except for health motivation and self-efficacy and the total score of HBM which were higher in 

the intervention group. This can be attributed to the difference in the sociocultural context which plays a great 

role in shaping individuals’ frame of reference and attitudes toward health behaviours along with their subjective 

perception of the social norms placed on these behaviours. 

BSE is considered to be the easiest and efficient BC preventive practices. The current study depicted that the 

mean score of BSE practice significantly increased in the study group than control group after educational 

intervention and within the study group before and after educational intervention. The effectiveness of HBM 

based educational intervention in improving BSE practice was congruent with several studies from multiple 

countries as Iran (Nahidi et al. 2017 and Hajian et al. 2011), Saudi Arabia (Mohamed et al. 2016), Egypt 

(Moussa and Shalaby, 2014) and Malaysia (Akhtari-Zavare et al. 2016). 

In contrast, a prior listed study by Ceber et al. (2010) revealed absence of significant difference between both 

groups in BSE practice. This can be attributed to that the majority of the study group in this contradictory study 

already performs regular monthly BSE which was contrasting to the current study findings where the majority of 

both groups didn't perform BSE with no significant difference between both groups. In addition to, the higher 

age range (25 ≥ 45) of the studied sample in Ceber et al. (2010) study which force them to focus on performing 

other screening methods as clinical breast examination and mammography for early detection of BC. 

Health beliefs are considered as a major unavoidable part in shaping persons’ health behaviours thus it can 

greatly influence decision to engage in preventive health behaviours The present study revealed that there was a 

positive statistically significant relationship between nursing students’ total health belief score and their observed 

BSE performance score two months after the educational intervention. These findings were congruent with three 
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recent studies; a previously mentioned study by Masoudiyekta et al. (2018), Gonzales et al. (2018), and Tastan et 

al. (2011) which found that there was significant relationship between performance of BSE and health beliefs 

where the perceived barriers, susceptibility and self-efficacy were found to be the most significant predictors of 

BSE practice. The second, assessed the Saudi women beliefs and behaviour toward BSE practice. The third, 

assessed BSE associated health beliefs among Turkish nurses. 

Conversely, Ceber et al. (2010) found that despite the absence of significant association between health beliefs 

and BSE, it was frequently performed by the study group more than the control group. The researchers 

rationalized that by the varied sociocultural context which influences individuals’ attitudes towards behaviour 

performance along with the subjective perceptions of social norms which were relatively ignored by HBM that 

mainly emphasized the perceived individual beliefs. 

Knowledge can play an essential role in shaping individuals’ health beliefs and participation in proper health 

maintenance practices. Thus, it is a basic component for behaviour change along with individuals’ beliefs and 

attitudes (Akhtari-Zavare et al., 2016; Ceber et al., 2010 and Moustafa et al., 2015). The current study portrayed 

that there was a statistically significant positive correlation between students' total knowledge and health belief 

scores as well as between knowledge and BSE practice score in both the study and control group after the 

educational intervention. 

Concurred findings were portrayed by several studies. First and second, Yilmaz et al. (2017) and Moustafa et al. 

(2015) showed that there was a significant positive relationship between BC knowledge and health beliefs as 

well as between knowledge and BC preventive practices and BSE practice score. The former, studied the effect 

of training on BC knowledge and beliefs and early detection measures among Turkish women. The latter, 

conducted an Egyptian study to assess the effectiveness of a BSE educational intervention among university 

students. Third, Kohler et al. (2017) conducted a study on Malawian women to assess their BC knowledge, 

behaviours, and preferences. The study explored a significant correlation between knowledge level about BC and 

participants’ beliefs especially the degree of perceived susceptibility to the disease where most respondents with 

good BC knowledge believed that they might get it at any time during their life. This highlights the need to 

address the misconception about BC through expanding culturally sensitive educational programs to decrease 

barriers for BC screening behaviours because these beliefs can impede the persons’ motivation to engage in such 

preventive and early detection measures. 

Fourth and fifth, Curtis (2016) and Abolfotouh et al. (2015) utilized the HBM to predict BSE among Saudi 

women. Both studies proved that the total knowledge level about BC was significant predictor for performing of 

BC screening behaviours. Thus, in accordance with the HBM, this proved that the greater the knowledge about 

BC and its preventive behaviours, the greater the awareness about the benefits of these behaviours which further 

can lower the perceived barriers and increased women's self-efficacy to carry out such preventive behaviours. 

This further highlights the importance of offering educational intervention at earlier stage of life which can lead 

to positive and long lasting influence on girls’ quality of life through increasing their awareness about BC and its 

preventive behaviours and/or screening procedures. 

Conversely, Kim et al. (2014) conduct a study on Korean immigrant women to assess BC knowledge and 

perceived health beliefs. They found no significant correlation between women’s knowledge and their beliefs 

about BC screening behaviors, except for perceived barriers which was found to be significant predictor for 

participating in screening behaviors. The author further correlated that to the higher age range (≥ 30 years) of the 

studied immigrant women in this contradictory study with less perceived barriers to BC screening behaviours. 

Moreover, the study proved that country of origin had significant correlation with subjects’ knowledge and 

positive beliefs about BC where they were belonged to four different ethnic groups with multicultural families 

and varied demographic and cultural background with less health motivation due to preoccupation with 

resettlement issues. 

5. Conclusion 

Based on the findings of the current study; the study concluded that research hypothesis is supported and the 

HBM based education is an effective and efficient manner in enhancing girls’ BC preventive and screening 

practices (BSE) and improving their knowledge level and health beliefs about BC. It aids in improving their 

perceived susceptibility, severity of BC, and perceived benefits with decreased barriers to preventive behaviours 

with increased their perceived self-efficacy to execute such preventive behaviours. 

6. Recommendations 

Based on results of the current study, the following recommendations can be suggested: 
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- Implementation of HBM based educational intervention about BC at different stages of life and settings 

to reach all targeted women to fight the disease.  

- Developing instructional booklets about BC based on HBM to improve their knowledge, health belief, 

and screening practices. 

- Replication of the study on a large probability sample is recommended to achieve more generalization.  
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