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Abstract
Background: Cervical cancer is one of the major health problems and the third prevalent cancer in women
all around the world. As a simple, inexpensive, and with no side-effects test, Pap test is a reliable way to
screen cervical cancer. This study aimed to investigate, the effects of educational intervention based on
the Health Belief Model (HBM) on doing pap tests in the women living in the rural areas of the north of
Iran.
Methods: In a quasi-experimental study, 160 rural women were randomly divided into control and
experiment groups to experience a three session’s intervention. The experiment group received,
educational programs based on the HBM constructs through personal consultation, asking/answering
questions, and an educational pamphlet. The control group, received the routine educational programs of
the health center. The post-test data were collected two months after the intervention and analyzed on
SPSS-18.
Results: Before the intervention, there was no significant difference between the control and experiment
groups in terms of the mean score of knowledge, performance, and the constructs of the HBM. After the
intervention, however, there was a significant difference in the mean scores of knowledges, performance,
and all constructs of the HBM of the two groups (p<0.001). The rate of doing a pap test in the
experimental group increased from 18.7% to 78.7% in the intervention group.
Conclusions: The findings supported the effectiveness of cervical cancer prevention programs based on
the HBM. Therefore, conducting similar programs in other regions is recommended.

Background
After breast cancer and colorectal cancer, cervical cancer is the third prevalent cancer in women[1]. Every
year, 300 to 400 thousand women are diagnosed with cervical cancer and 200 thousand women dye
because of the disease in the world. The prevalence of the disease is highest in the developing countries
so that about 80% of the new cases of the disease are diagnosed in these countries[2, 3]. About 15% of
malignancies of women in developing countries are caused by cervical cancer; this figure in the
developed countries is 1%. The prevalence of cancer in Iran is 3.73 cases in every 100 thousand
women[2, 3]. Experts believe that geographical differences mostly depend on the availability of effective
screening and therapeutic programs and also access to pap tests as an early diagnostic tool of cervical
cancer. The mortality rate of cervical cancer in developed countries has declined notably thanks to routine
pap tests and human papillomavirus (HPV) screening in recent years[4].
The main risk factors of cervical cancer are pregnancy in young ages, several sex partners, human
immune deficiency virus (HIV), herpes simplex virus (HSC), cytomegalovirus (CMV), HPC, exposure to DES
during embryonic period, sexual infection, frequent infections, the immune system weakness,
contraceptive medicines, diet (shortage of folate serum, vitamins C and A, and beta carotene), genetically
factors, and exposure to chemical material (for the women working in chemical plants or farms)[5–8].
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cervical cancer is conserved as preventable cancer taking into account the long precancerous period,
availability of reliable screening plans, and efficient treatment of the early lesions[7][3]. In general,
preventive health behaviors can lead to satisfactory health results. The preventive behavior for this
disease is the Pap test, which is a fast way to diagnose cancer and attenuate the effects of the disease to
a great extent[9]. As a healthy behavior and a way to improve health conditions, the Pap test is a
screening test for cervical cancer in women who demonstrate no symptoms. The test should be
conducted every three years in sexually active women[10].
Pap test is the most efficient and economical way for screening cancer and a simple, economic, and with
no side-effect way for screening cervical cancer. If performed properly using proper sampling tools, pap
tests can diagnose cervical cancer with 70–95% accuracy[4]. Lack of routine pap test screening leads to
a 2-6times increase in the risk of cervical cancer[11]. About 70% of women who dye due to cervical cancer
did not take a pap test[5].
The first step in the process of programming health education is to use models and theories[11]. The
HBM has been recommended by many studies as an educational model. It is a comprehensive model
that, rather than controlling the disease, is mostly used for preventing diseases. The model emphasizes
on how one's perception leads to motivation, movement, and behavior in return [9, 10, 12].According to
the HBM, to adopt cervical cancer preventive functions the individual needs to believe that they are prone
to a disease like cervical cancer (perceived sensitivity), perceive the seriousness of the symptoms of the
disease on the different aspects of their life (perceptive severity), and find the recommended behaviors
like pap test effective in attenuating the risk or severity of the disease (perceived benefits) to overcome
the action barriers like time, cost, pain and so on (perceived obstacles). Also, the individual needs to
believe in their ability to do a successful pap test (perceived self-efficacy) to be able to do a risk
preventive function – i.e. pap test[5, 13, 14].
Taking into account that awareness of early symptoms, early diagnosis, and timely treatment are critical
for cancer control and that studies have shown that Pap test in Iran is notably less common than other
countries, there is a serious need for effective educational intervention. Therefore, and given the above
introduction, the present study is an attempt to determine the effects of the HBM-based education on
giving pap tests in the women living in rural areas of Shaft City, Guilan, Iran.

Methods
Women living in rural areas under the coverage of Shaft City health center (Guilan, Iran) constituted the
study population of this quasi-experiment study. The participants were selected using random sampling.
To this end, a rural health and treatment center among the health centers affiliated with Shaft City health
center was selected randomly. The six health houses affiliated with the selected health center constituted
the study group. Three health houses out of the six health houses were selected randomly as the
intervention group and the other three were selected as the control group. Afterward, using the family
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rosters available at the health houses, 27 women from the first and second health houses and 26 women
from the third health house were selected randomly as the subjects in the intervention group.
Considering the accuracy of 5% and confidence coefficient of 95%, and the level of behavior derived from
previous similar researches[15],sample size for each group was obtained equal to 66. To increase the
study power and given the probable leaves, the sample size was increased by 20% so that 160 individuals
were selected totally (80 subjects for each group) (fig1). Inclusion criteria were married women for at
least six months, age range 20-65, no history of hysterectomy, and no history of cervical cancer. Exclusion
criteria were a reluctance to participate and missing the two educational sessions.
The data gathering tool was a multi-item questionnaire with three sections including demographics,
awareness, and the constructs of the HBM, used in similar researches were used[3, 9, 10].
The demographics section consisted of 12 questions and the second section consisted of 13 statements
of knowledge (score range 0-26) with 2 points were considered for Yes, 1 point
for the "no idea", and 0 points for No; Section three consisted of 36 items on the constructs of the HBM
including perceived sensitivity (six items; score range 6-30); perceived severity (five items; score range 525); perceived benefits (five items; score range 5-25); perceived barriers (14 items; score range 14-70);
perceived self-efficacy (six items; 5-25). The answers are designed on a five-point Likert type scale from
1(completely disagree) to 5(completely agree).
Pap test function was assessed by one question. Besides, using a checklist, the medical file of the
women was checked in terms of giving Pap test before and after the educational intervention.
The validity of the tool was examined using a content validity test using the content validity index (CVI)
and content validity ratio (CVR). To this end, the tool was provided to nine experts and faculty board
members (four health education experts, one health services management expert; 1 epidemiology expert,
three gynecologists, and midwives) at Guilan and Saveh University of Medical Sciences. They were asked
to give us feedbacks given the objectives of the study and about the relevance of the statements. Further
modifications were performed on the tool based on the feedback so that CVR and CVI were obtained
equal to 1 and 0.90 respectively.
To check the reliability of the tool, it was provided to 20 women of the study population who were
identical to the sample group in terms of demographical variables. As to the questions about awareness,
the split-half method was used and as to the constructs of the HBM, Cronbach’s alpha was used. In the
split-half method, Spearman-Brown’s coefficient was equal to 0.71 and Cronbach alpha for perceived
sensitivity, perceived severity, perceived benefits, perceived barriers, and perceived self-efficacy were
obtained equal to 0.71, 0.71, 0.72, 0.85, and 0.86 respectively.
After the participants signed a written letter of consent, the questionnaire was filled through selfstatement and interview for illiterate participants. Two months after the educational intervention, the
participants filled out the questionnaire once more.
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Based on the analysis of the collected information at the pretest stage, the educational intervention was
conducted for the experiment group consisting of three sessions (50-60min). The educations were in the
form of giving a lecture, asking/answering questions, and group discussions, which were held in three
consecutive weeks by the research team. The control group, on the other hand, received the routine
educational interventions and programs of the health center. After an introduction in the first session, the
participants were briefed about the objectives, signed an informed letter of consent, received information
about reproduction system anatomy, and learned about the objectives of the test, the age range for giving
the test, cervical cancer risk factors, the symptoms, and preventions. This session consisted of giving a
lecture by the author, asking/answering questions, and showing slides. Session 2 focused on improving
the perceived risk in the participants so that they were informed about the outcomes of failure to observe
reproduction organs hygiene, a physical and emotional consequence of cervical cancer, the effects of
cervical cancer on one's job, family, and chance to have children. To affect the construct “perceived
sensitivity”, lecturing method was used and to affect the construct “perceived severity” films and
answering/asking question method was used. Session three was focused on decreasing the perceived
barrier, creating and improving the perceived benefits and perceived self-efficacy. In this session, the
participants were informed about the benefits and advantages of giving Pap test and its effects on
physical and psychological health, the benefits of early diagnosis of disorders through screening, risk
attenuation methods, stress attention methods to give medical tests, strategies, and alternative behaviors
to promote Pap test. To add to the effectiveness of the test, the group discussion method was used. In
addition, through brainstorming and group discussion afterward, the participants were given the chance
to highlight the barriers and the solutions to overcome them with the help of a discussion moderator. As
to the construct self-efficacy, techniques like motivating, boosting, and reducing stress were used. To
improve the efficiency of education, equipment like posters, pamphlets, slides, memory cards, and
scheduling cards were used.
Two months after the educational intervention, the participants in the two groups filled out the
questionnaire once more and the collected data was analyzed in SPSS 18. Data analyses were done
using descriptive statistics like definite and relative frequency distribution, mean indices, and standard
deviation and inferential statistics like independent t-test, Mann Whitney U, Wilcoxon, and paired t-test
were used (awareness, perceived severity, and perceived benefits). Besides, the Chi-square test was used
to measure variation in performance before and after the intervention.
After securing an approval letter from the Research and Technology Department, the study was approved
by the Ethics Committee under No.4920341301 on 7 Dec. 2013 and registered at the Iran Clinical Trial
database (IRCTID: IRCT2013123016006N1). The participants in both groups were ensured that their
information would remain confidential throughout the study.

Results
Totally, 160 women living in rural areas in the age range 20–55 took part in the study. The mean age of
the participants in the experiment and control groups was 42 ± 10.8 and 40 ± 11.4 respectively. The
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marriage age of the majority of women in the experiment (85%) and control (88.8%) groups was above
17 years old. In addition,the number of child deliveries in the majority of women in the experiment (68.8%)
and control (78.8%) groups ranged from zero to three. The majority of the participants in the experiment
group were illiterate (36.2%) or had elementary educations (36.2%); these figures in the control group were
26.2% and 36.2% respectively. The majority of the participants in the experiment group (46.2%) and
control group (37.5%) were farmers and of course, all of the participants were homemakers as well.
According to the Chi-square test, the experiment and control groups were identical in terms of
demographics and there was no significant difference between them (p > 0.05).
More than 90% of the women in the study knew about one of the risk factors of cervical cancer (Table 2).
There was no significant difference between the two groups before the intervention in terms of awareness
and perceived sensitivity, severity, benefits, barriers, and self-efficacy (P > 0.05). However, after the
intervention, there was a significant difference between the two groups after the intervention in terms of
the mean scores of awareness and all constructs of the HBM (P < 0.001). That is, after the educational
intervention, the mean scores of awareness and the constructs of the HBM increased significantly and
the mean score of perceive barriers decreased significantly; while there was no significant difference in
the mean scores of constructs in the control group after the intervention (p > 0.05) (Table 3).
As listed in Table 4, the rates of doing paptests before the intervention in the experiment and control
groups were 18.7% and 16.2% respectively. These figures after the intervention increased significantly in
the experiment (78.7%) and control (22.5%) groups (p < 0.001).

Discussion
The health education program based on the HBM improved performance in the intervention group in
terms of doing Paptest screening. Although, the routine educational programs of the health center
significantly increased the rate of Pap test in the control group, the increase in the experiment group was
much higher and close to 80%. The significant increase in the rate of giving pap test after the educational
intervention based on the HBM is also reported by Shobeiri et al.[9], Parsa et al.[10], Koc et al.[16], and
Kolutek et al.[17],Taking into account the importance of pap test and the role of health centers in this
area, it appears that implementing such programs based on the HBM in health clinics may lead to an
increase in the quality of educations, more effectiveness in the target group, higher motivation in the
individuals to attend the screening program, and higher chance of early diagnosis of pre-cancer and
cancer lesions. All these result in a lower prevalence of cervical cancer, fewer medication costs, and lower
mortality rates.
The educational intervention improved the awareness score of the women in the experiment group about
cervical cancer. Consistently, Bebis et al.[18], and Shobeiri et al.[9], showed that after the educational
intervention, the mean score of awareness was improved. Other studies have shown that there is a
significant and direct relationship between awareness level and performance so that with higher
awareness, the chance of doing Pap test increases. For instance, Lee et al. [19] studied Korean women
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and showed that one of the barriers to doing the pap test was the low level of awareness in women.
Kairmy et al.[3], showed that the lack of knowledge or positive attitude were some of the barriers to
healthy behaviors like doingpap tests.
The educational intervention was effective in creating mental belief in the experiment group subjects
about damages caused by cervical cancer, perceiving the risk of the disease, seriousness of the disease,
and the costs and hardships of treatment -i.e. higher sensitivity and perceived severity. The increase of
the mean scores of sensitivity and perceived severity after the intervention is consistent with other studies
that used the same model[9, 10]. McFarland[20],and Demirtas et al.[21]maintained that the reason for not
giving the Pap test was a low sensitivity and perceived severity in women. According to the HBM, to
create motivation for doing a healthy behavior, the individual needs to know that they are at risk of being
afflicted by a health problem. To have an effective education, trainers need to describe the probability of
developing a health problem, intensify the risks, create sensitivity, and increase the perceived severity of
the problems so that a decent ground to take action is created.
The participants’ perception of the benefits and barriers of doing a pap test in the two groups before the
educational intervention was identical. However, after the intervention, the perceived benefits increased
and perceived barriers decreased in the experiment group. Consistent with our findings, Park et al.
[22],reported that after education, the experiment group had a higher score of perceived benefits of Pap
test. Garces-Palacio et al.[23], and Jirojwong et al.[24], argued that there was a positive relationship
between the perceived benefits and the rate of doing pap tests. According to the HBM, an individual
performs an action when they rationally find its benefits higher than the barriers. In other words, people
do not necessarily accept any health recommendations unless they clearly understand the potential
benefits of such behavior relative to the barriers. Other studies have shown that perceived barriers are of
the main constructs related to a pap test. De Peralta et al.[25], and Chesun et al.[26], argued that the
perceived barriers were the main predictors of the screening behavior. Similarly, Demirtas B.[21], argued
that the probability of doing a pap test was higher when women had lower perceived barriers. This means
that lowering the barriers leads to a higher rate of doing pap tests.
Our results showed, the mean score of perceived self-efficacy in the experiment group increased after the
intervention compared with the control group; this result has consisted of other similar studies. High selfefficacy increases one’s ability, capability, competence[10], and self-confidence for successful
demonstration of behavior[27]. Researchers believe that people with higher self-efficacy tend to show
higher persistence and hardworking attitudes in the face of hardships. Improving individuals’ self-efficacy
enables them to overcome challenges and hardships more easily, which is reflected in their performance
[10, 12, 27].
Taking into account the role of this construct in enabling women to adopt healthier behaviors, it should
receive more attention in designing educational programs.
Although the findings supported the effectiveness of the educational intervention, the study was not free
of limitations including the effects of other information sources on the experiment and control groups
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and failure to assess the construct of cues of action in the study. However, this research has some
strengths. This research used the HBM which has contributed to evaluating attitudes and behaviors.

Conclusions
Health educational programs based on the HBM improved awareness and performance of the women
under study as to pap tests. Therefore, designing and implementing educational interventions using the
HBM in health centers is recommended. Other recommendations are a routine assessment of the target
behavior with longer follow-ups (more than one year) and similar studies with other behavior change
models.
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Tables
Table 1: Comparison of qualitative variables in two groups of Intervention and Controlwomen
Variables

Intervention

Control

P-value *

Number

Percentage (%)

Number

Percentage (%)

Age
≤30

10

12.5

17

21.2

31-40

28

35

31

38.8

0.264

41-50

17

21.2

16

20

>50

25

31.2

16

20

Married

75

96.2

73

93.8

single

5

3.8

7

6.2

0.468

<17

12

15

9

11.2

0.482

≥17

68

85

71

88.8

Illiterate

29

36.2

21

26.2

Elementary

29

36.2

29

36.2

Middle school

12

15.1

15

18.8

High school and diploma

10

12.5

15

18.8

0-3

55

68.8

63

78.8

≥4

25

31.2

17

21.2

Marital status

Marriage age

Education
0.455

Number of deliveries
0.151

*Chi-square

Table 2: Comparison of the participants in terms of the knowledge of the risk factors of cervical cancer
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Risk factors of cervical cancer
)Marriage at an early age (under 16year
)The first pregnancy at an early age (under 20 years

Yes

no idea

No

N(%)

N(%)

N(%)

101(63.1)

46(28.8)

13(8.1)

104(65)

39(24.4)

17(10.6)

)The high number of deliveries (more than 4

109(68.1)

38(23.8)

13(8.1)

Women whose husbands have multiple spouses

107(66.9)

32(20)

21(13.1)

Deficiency of Vitamin A, C and Folic Acid

114(71.2)

43(26.9)

3(1.9)

Women who have been married more than once

121(75.6)

32(20)

7(4.4)

Women smokers

137(85.6)

19(11.9)

4(2.5)

Family catheter for cervical cancer

126(78.8)

23(14.4)

11(6.9)

72(45)

43(26.9)

45(28.1)

Non-compliance with genital health

Taking birth control pills

149(93.1)

10)6.2(

1)0.6(

A couple's history of STDs

138(86.2)

21(13.1)

1)0.6(

Low socioeconomic status

150(93.8)

6(3.8)

4(2.5)

Table 3: Comparison of HBM constructs in two groups at before and after of intervention
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Variable

Group

groupIntervention

groupControl

Mean ± SD

Mean ± SD

P-value*

Baseline

20.5±2.2

20.1±1.8

0.580

months follow-up-2

25.2±2.1

19.7±1.6

0.001

P-value**

0.001

0.435

-

Baseline

22.5±2.7

22.6±2.1

0.101

months follow-up-2

29.0±2.20

22.7±2.9

0.001

P-value**

0.001

0.490

-

Baseline

19.6±1.7

19.8±1.0

0.802

months follow-up-2

24.5±1.1

19.6±1.7

0.001

P-value**

0.001

0.329

-

Baseline

20.1±1.9

19.3±1.3

0.181

months follow-up-2

24.2±1.6

19.2±1.4

0.001

P-value**

0.001

0.469

-

Baseline

30.9±5.6

29.8±3.5

0.359

months follow-up-2

18.0±6.5

30.1±3.7

0.001

P-value**

0.001

0.07

Baseline

20.1±3.3

19.8±1.1

0.06

months follow-up-2

24.7±1.0

19.1±3.0

0.001

P-value**

0.001

0.06

Time

Knowledge

perceived sensitivity

perceived severity

perceived benefits

perceived barriers

perceived self-efficacy

* Independent T-test; ** Paired T-test

Table 4: Frequency distribution of Pap test before the educational intervention
Variables

Intervention

Control

Number

Percentage (%)

Number

Percentage (%)

P-value*

Yes

15

18.75

13

16.25

No

65

81.25

67

83.75

Pap test
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0.836

Fisher's Exact Test*

Table5: Frequency distribution of Pap test after the educational intervention
Variables

Intervention

Control

Number

Percentage (%)

Number

Percentage (%)

Yes

63

78.75

18

22.5

No

17

21.25

62

77.5

P-value*

Pap test

Fisher's Exact Test*
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Figure 1
Consort flow diagram of the participants
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