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Background: The systematic application of Pap test helps early diagnosis and 
effective treatment of cervical cancer. This study was conducted to assess the 
effect of education on health beliefs and practice of women eligible for Pap test 
using Health Belief Model (HBM). 
Methods: This quasi-experimental study was conducted in Hamadan City, the 
west of Iran, in 2010 using before-after design. In this study, 70 women aged 16 
to 54 years participated voluntarily who had never done Pap test until the date of 
the study. The volunteers were divided into several small groups. For each 
group, 2-hour training session was held twice. The data collection tool was a 
self-administered multi-choice questionnaire that was developed based on HBM 
constructs. Health beliefs and practice of the target group were evaluated pre-
intervention and four months later. 
Results: Our findings indicated that education based on HBM was effective and 
could enhance the participants' knowledge significantly and improve the HBM 
constructs including perceived susceptibility, severity, benefits, and barriers. The 
training program enhanced the practice from zero before intervention to 81.4% 
after that. The results of the present study revealed that increase in knowledge 
had effect on the HBM constructs. Furthermore, there was a significant relation-
ship between knowledge and both age and educational level. 
Conclusion: Health education based on HBM can enhance women's knowledge 
of cervical cancer, change their health beliefs and improve their behaviors 
regarding screening programs like Pap test. 
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Introduction 
 

ervical cancer, caused by Human Pa-
pilloma Virus (HPV), is the second 
most common cancer in women 

worldwide 1. It is also an important leading 
cause of death from neoplasm among women in 

low-income countries 2. HPV infection is 
common and preventable and now widely es-
tablished as a necessary risk factor associated 
with the development of almost all cases of 
cervical cancer 3.  
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Despite its invasive characteristics, due to 
having a long incubation period, cervical can-
cer can be detected in early pre-invasive stage 
by the systematic application of a screening 
Pap test 4. A single negative Pap test reduces 
the risk of cervical cancer to 45% and nine 
negative tests during lifetime reduce the risk to 
1% 5. In developing countries, the knowledge 
of cervical cancer importance is limited among 
general population and even among health 
workers and policy makers. The quality of 
screening programs and health care is also poor 
6. 

The systematic application of Pap test in 
women is depended on their knowledge, atti-
tudes, beliefs and behaviors regarding this ef-
fective screening program 7. The Health Belief 
Model (HBM) is one of the most famous 
frameworks, which are widely used for under-
standing health behavior. The rationale of 
HBM is based on that people often take health-
related actions if they feel those actions can 
prevent negative health outcomes. HBM con-
sists of various constructs including perceived 
susceptibility, severity, barriers, and benefits; 
in addition to self efficacy, cues to action, and 
health action 8. 

We conducted the present study to assess the 
effect of training using the HBM in order to 
promote women's knowledge and change their 
health beliefs to do Pap test.  

Methods  
This quasi-experimental study was con-

ducted in Hamadan City, the west of Iran, in 
2010, using before-after design. One of the 12 
urban health centers of the city was selected in 
which the coverage of Pap test was the lowest. 
In this study, 70 women aged 16 to 54 years 
were invited and participated voluntarily who 
had never done Pap test until the date of the 
study. In order to find and enroll the eligible 
women, we searched the household records that 
were available in the local health centers. Then 
we invited them to participate in this study. 

Sample size was calculated at 95% signifi-
cant level and 90% statistical power. Based on 
the results of previous studies 9, the value of P 
was different for various components of HBM. 
Accordingly, the maximum calculated sample 

size of 63 was considered for this study. On the 
other hand, the participants were to be followed 
for four months. Hence, we increased the sam-
ple size to 80 to deal with possibility of lost to 
follow up. From 80 eligible participants, eight 
were lost during the follow-up period and two 
were excluded for other reasons. Thus the 
number subjects remained for data analysis 
consisted of 70 volunteers. 

The volunteers were divided into seven 10-
member groups. For each group, 2-hour train-
ing session was held twice. In each session, 
various training methods were used for all 
groups in the same manner including lectures, 
question, and answer, group discussion and 
showing slides. Pamphlets were distributed 
among the participants as well. Two months 
later, a follow-up training session was held for 
all participants. In order to assess the effect of 
training intervention based on HBM, the know-
ledge, beliefs, and practice of the participants 
were evaluated at the beginning of the study 
and four months later. 

Data collecting tool was a self-administered 
multiple choice questionnaire included the fol-
lowing four sections: (a) demographic characte-
ristics (3 questions), (b) knowledge of cervical 
cancer and Pap test (12 questions), (c) beliefs 
including perceived susceptibility, severity, 
benefits and barriers (6 questions for each), and 
(d) practice (4 questions). Validity of the ques-
tionnaire was evaluated and confirmed by ex-
perts in health education, epidemiology, and 
obstetrics. Reliability of the questionnaire was 
checked through a pilot study using Cronbach's 
alpha coefficient. The scores of alpha for the 
questions related to knowledge and perceived 
susceptibility, severity, benefits and barriers 
were 66%, 69% 88% 79% and 94% respective-
ly. Questions regarding knowledge and per-
ceived susceptibility were revised in order to 
increase their internal consistency. 

Four-choice questions were considered for 
assessing participants' knowledge of cervical 
cancer and Pap test. Then, percentage of correct 
answers to these questions was obtained for 
each subject. The average score of the correct 
answers was calculated for all subjects in order 
to assess the effect of training on participants' 
knowledge before and after intervention. In ad-
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dition, five-choice questions (including strong-
ly agree, agree, neither agree nor disagree, dis-
agree, strongly disagree) were used to assess 
different components of HBM using Likert 
scoring method. The score of each component, 
which, varied from at least five to at most 25 
was reported as percentage. Then, average 
score of each component was calculated for all 
subjects in order to assess the effect of training 
on participants' attitude before and after inter-
vention.  

We used Wilcoxon test for comparing the 
mean scores of knowledge and attitude before 
and after intervention, Kruskal-Wallis test for 
assessing the mean score of knowledge across 
various age groups and various educational le-
vels, and linear regression model for estimating 
the extend of changes in mean scores of com-

ponents of HBM per one unit increase in 
Knowledge.  

All statistical analysis was performed at 
95% significant level using statistical software 
STATA 11 (StataCorp, College Station, Tex-
as). 

Results  
The mean age of participants was 31.3 years 

[95% CI: 31.1, 35.6], 59% aged 26-45 years. 
Most of the participants (93%) did not have 
academic education (Table 1). The mean dif-
ference of scores of knowledge before and after 
intervention was statistically significant be-
tween different age groups (P=0.015) and dif-
ferent levels of education (P=0.027). 

 

Table 1: Absolute and relative frequency distribution of the participants by age 
groups and educational levels 

Variable 
Frequency

N=70 Percent
Mean difference

(95% CI) a 
Kruskal-Wallis 

 test 
Age group (year)    
16-25 19 27.1 48 (42, 54) P=0.015 
26-35 21 30.0 47 (40, 54)  
36-45 22 31.4 56 (49, 64)  
46-54 8 11.5 66 (55, 76)  
Education     
Illiterate 16 22.9 63 (56, 69) P=0.027 
Primary school 20 28.6 52 (43, 60)  
Secondary school 14 20.0 46 (40, 53)  
High school 15 21.4 51 (42, 60)  
Academic educated 5   7.1 45 (35, 55)  

a Mean difference of scores of knowledge before and after intervention 

Table 2: The mean score of knowledge, and perceived susceptibility, severity, 
benefits, and barriers in pre- and post-intervention using Health Belief Model 

Items 
Mean score % 

Wilcoxon test Pre-test (95% CI) Post-test (95% CI)
Knowledge 39 (35, 43) 92 (89, 94) P<0.001 
Perceived susceptibility 62 (56, 68) 94 (92, 96) P<0.001 
Perceived severity 69 (64, 73) 94 (92, 96) P<0.001 
Perceived benefits 75 (70, 79) 96 (94, 98) P<0.001 
Perceived barriers 60 (54, 65) 90 (87, 93) P<0.001 

 

As shown in Table 2, the mean score of the 
participants' knowledge increased significantly 
after intervention compared to before interven-

tion (P<0.001). In addition, the mean scores of 
other constructs of the model including per-
ceived susceptibility, severity, benefits and bar-
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riers improved significantly after intervention 
(P<0.001). The most changes were related to 
the participants' knowledge and the lowest to 
the perceived benefits. 

One unit increase in the mean score of 
knowledge significantly improved the per-
ceived susceptibility, severity, benefits, and 

barriers (Table 3). The effect of change in mean 
score of knowledge on perceived susceptibility 
was higher than the other constructs of the 
model (P<0.001). From 70 participants, 57 
(81.4%) proceeded to do Pap test during the 
four-month follow-up period. 

 

Table 3: The correction between knowledge and different constructs of Health 
Belief Model based on the analytic results of linear regression model 

P-value EAI b CoefficientIntercept MDS a Items 

- - - - 0.5238095Knowledge 

P<0.0010.716352 0.8373391 -0.12098710.3176190Perceived susceptibility 

P=0.0020.467239 0.4412017 0.0260372 0.2571429Perceived severity 

P=0.0140.367125 0.3229614 0.0441631 0.2133333Perceived benefits 

P<0.0010.681044 0.7851931 -0.10414880.3071429Perceived barriers 

a Mean difference scores of the constructs of the model before and after the intervention 
b The estimated average increase in the score of each construct associated with one unit in-
crease the score of knowledge 

Discussion 

Based on the results of the present study, the 
intervention based on HBM improved the 
participants' knowledge of cervical cancer 
significantly, changed their attitudes and 
motivated them to do Pap test. The results of 
the previous similar studies confirmed our 
findings. Sharifi-Rad et al 10 evaluated the 
educational effect on the performance of the 
prevention of smoking in first-year highschool 
students of Boukan City. They indicated that all 
constructs of the model inproved significanty 
after intervention. Papa et al 11 studied the 
effect of education on the knowledge, concern 
and desire of 50 women who were eligible to 
do Pap smear. They reported that 77% of the 
participants were encouraged to do Pap test 
after intervention. 

We found that mean score of knowledge 
varied across age groups and educational level. 
This shows that the effect of intervention based 
on HBM has different effects on different age 
groups and education level. Tabeshian et al 12 
conducted a Knowledge, Attitude and Practice 
(KAP) study to assess the effect of training on 
teachers of Isfahan County, but reported no 
statistically significant relationship between 
knowledge and both age and educational level. 

We indicated that the mean score of all 
components of HBM increased significantly 
post-intervention compared to pre-intervention. 
Our findings are consistent with results of 
previous investigations. Yakhforoushha et al 9 
assessed the effect of training on the voluntary 
health workers' knowledge and attitude 
regarding Pap test using HBM. Hazavehei et al 
13 performed a training program for girl 
students in Garmsar City and used HBM to 
investigate the preventive behavior of the 
participants regarding osteoporosis. Sharifi-Rad 
et al 14 assessed the effect of health education 
using HBM on preventive action against ciga-
rette smoking among high school students on 
preventive health practices of smoking in high 
school students has examined the results. All 
these studies revealed that both knowledge and 
attitude of the participants improved 
significantly after training program. 

The main finding of the present study was 
changing in the participants' health behavior so 
that majority of them (81.4%) proceeded to do 
Pap test while they had never done Pap test 
previously. Park 15 planned a curriculum based 
on HBM and trained the women and found that 
tendency of do Pap test and practice was higher 
in intervention group compared to control 
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group. In addition, an investiagtion conducted 
by Hazavehei et al 13 revealed that safety 
training based on the HBM can improve 
behavior of workers practice in using personal 
protective equipment. These findings indicate 
that training based on HBM can motivate and 
improve the preventive health behaviors. On 
the other hand, Tabeshian et al 12 used KAP 
design to improve the health behaviors of 
teachers in Isfahan County to do Pap test but 
found no significant differences in the 
participants' behaviors post-intervention 
compared to pre-intervention. 

This study had several limitations including: (a) 
difficult access to the target group who were 
eligible to do Pap test but they did not refer to 
the health center for screening; (b) unwilling-
ness of the participants due to high cost of Pap 
test; and (c) difficulty in filling out the 
questionnaire because of low literacy of the 
participants. Despite its limitations, the results 
of the current study revealed that education 
based on HBM could improve the knowledge 
of general population and change the people's 
behaviors regarding Pap test even in low edu-
cated individuals who had never participated 
previously in screening programs of the cervic-
al cancer. 
Conclusion 

We concluded that health education based 
on HBM can enhance women's knowledge of 
cervical cancer, change their health beliefs and 
improve their behaviors regarding screening 
programs like Pap test even if they had never 
participated in preventive programs. 
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