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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, 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 smear tests among the rural women of the north of Iran.

Methods: In a quasi-experimental study, 160 rural women were randomly divided into control and experimental
groups to experience a three-session intervention. The experimental group received the usual educational programs of
rural health center and educational programs based on the HBM constructs through personal consultation, asking/
answering questions, and an educational pamphlet. The control group, received the usual educational programs of
rural health center. The post-test data were collected 2 months after the intervention and analyzed in SPSS-18.

Results: Before the intervention, there was no significant difference between the control and experimental groups
regarding the mean score of knowledge, performance and constructs of the HBM. After the intervention, however,
there was a significant difference in the mean scores of knowledge performance and all constructs of the HBM in two
groups (p < 0.001). Rate of doing the Pap smear test in the experimental group increased from 18.7 to 78.7% in the
intervention group.

Conclusion: These findings support the effectiveness of cervical cancer prevention programs based on the HBM.
Therefore, conducting similar programs in other regions is recommended.
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Background

After breast and colorectal cancers, cervical cancer is the
third prevalent cancer in women [1]. Each year, this dis-
ease afflicts about 300 to 400 thousand new patients and
there are nearly 200 thousand deaths worldwide. Now-
adays the highest prevalence of the disease is in the de-
veloping countries so that about 80% of its global cases
are diagnosed in these countries [2]. About 15% of
women’s malignancies in developing countries are
caused by cervical cancer, this rate is about 1% in devel-
oped countries [2]. The incidence of cervical cancer in
Iran is reported 3.73 per 100 thousand women. Mean-
while in Guilan province, rate of the incidence of this
cancer is 0.48 per 100 thousand women [3]. According
to experts, these geographical differences are mostly due
to the availability or unavailability of an effective screen-
ing and a therapeutic program [2] and also these
women’s inaccessibility to do the Pap smear test for
early detection of this cancer [4]. The death and inci-
dence rate of cervical cancer in most developed coun-
tries has declined due to routine Pap smear tests and
recently because of Human Papillomavirus (HPV)
screening [5].

The most important risk factors of this disease afflic-
tion are pregnancy in young ages, several sex partners,
Human Immunodeficiency Virus [6] infection, Herpes
Simplex Virus (HSV), cytomegalovirus (CMV), HPV, ex-
posure to DES (diethylstilbestrol) during embryonic
period, sexually transmitted infections, frequent infec-
tions, the immune system weakness, contraceptive medi-
cines, diet (shortage of serum folate, vitamins C and A,
and beta carotene), genetic factors, and exposure to
chemical substances (for the women working in chem-
ical plants or farms) [7-9].

Cervical cancer is recognized as a preventable cancer
taking into account the long precancerous condition, ac-
cessibility to reliable screening plans, and efficient treat-
ment of the early lesions [7, 8]. Improving the survival of
cervical cancer patients significantly depends on the
stage of the disease at the time of diagnosis. 5-year sur-
vival in the early stages of the disease is 92% and in ad-
vanced stages is 13% [4, 7]. The death and incidence rate
of cervical cancer in most developed countries has de-
clined due to routine Pap smear tests [5].

In total, preventive health behaviors can lead to satis-
factory health results. The preventive behavior for this
disease is the Pap smear test, which is a fast way to diag-
nose the cancer and attenuates its effects to a great ex-
tent [10]. Cervical cytology (Pap smear) is for
distinguishing cervix abnormal cells from its normal
cells. Cervical cancer may remain in non-invasive stage
for 20 years and shed abnormal cells are detectable by
cytological evaluation (Pap smear). In case of early de-
tection and timely treatment, 40-60% of dysplasia (the
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abnormal growth or development of a tissue) cases re-
gress and the rest progress to invasive cancer. With the
increasing use of Pap smear in different countries cer-
vical cancer deaths are reduced about two third [11].

Despite the remarkable success of the Pap smear test
in cervical cancer diagnosis, participation rate in devel-
oping countries is only 5%, while in high-income coun-
tries such as the USA this rate is about 90%. In Iran,
several studies have reported low participation rate in
the test. For instance, this rate in study of Babazade
et al. [12] was reported 27.1% and in study of Farzane
et al. [13] was reported 50%. In the case study province
(Guilan) this rate was 0.31% and in Shaft county was
17.59%.

As a healthy behavior and a way to improve health
conditions, the Pap smear test is a screening test for cer-
vical cancer in women who demonstrate no symptoms.
This test is conducted every 3 years on women who
were or are sexually active [14].

Pap smear test is considered as the most efficient and
economical way for screening the cancer and a simple,
economic and with no side-effect way for screening cer-
vical cancer [15]. If performed properly and with proper
sampling tools, Pap smear test can detect cervical cancer
with an accuracy of 70-95% [9]. Lack of regular Pap
smear test screening leads to a 2—6 times increase in the
risk of cervical cancer [8]. About 70% of women who die
from cervical cancer have not done Pap smear test regu-
larly [9]. Using appropriate models and theories is the
first step in the process of programming for health edu-
cation. Based on the different studies results, the HBM
is an appropriate educational model. It is a comprehen-
sive model that rather than controlling the disease, is
mostly used for its prevention and emphasizes on how
one’s perceptions cause motivation and movement, and
lead to behavior [16]. 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, such as I am worried about
my suffering from cervical cancer), perceive the serious-
ness of the different side effects of the disease on the dif-
ferent aspects of their lives (perceived severity, such as if
cervical cancer is not diagnosed and treated in time,
causes my death), and find recommended behaviors like
Pap smear test, effective in attenuating the risk or sever-
ity of the disease (perceived benefits, such as Pap smear
test makes me be sure about my healthiness) to over-
come the action barriers like time, cost, pain, etc. (per-
ceived barriers such as I do not do Pap smear test
because I am afraid of its result).

Also, the individual needs to believe in their ability to
do a successful Pap smear test (perceived self-efficacy,
such as I am sure I can do Pap smear test regularly ac-
cording to sanitary staff's recommendations) to be able
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to perform a risk preventive function — i.e. Pap smear
test [17, 18] .Taking into account that awareness of early
symptoms, early detection, and timely treatment are crit-
ical to cancer control and that studies have shown that
Pap smear test in Iran is notably less common than
other countries, therefore there is a serious need for ef-
fective educational intervention. The educational inter-
vention results based on HBM show that education
according to the model constructs has significantly in-
creased women’s referrals to do the Pap smear test [19,
20]. Therefore, and given the above introduction, the
present study is an attempt to determine the effects of
the HBM-based education on conducting Pap smear
tests on the women living in rural areas of Shaft, Guilan,
Iran.

Methods

Design

Women living in rural areas covered by Shaft health
center (Guilan, Iran) participated in a quasi-
experimental study from November 2017 till April 2018.

Sample and setting

The participants were selected by a two-stage random
sampling method. To this end, a rural health center
among the rural health centers affiliated with Shaft
health center was selected randomly. Then six sub-
centers (called health houses in Iran) affiliated with the
selected rural health center constituted the study group.
All the health houses one by one and by the simple ran-
dom method were divided into experimental and control
groups. Three of the six health houses were selected as
the intervention group and other three were selected as
the control group. In the second step, going to health
houses and using family rosters available there, eligible

subjects were selected by systematic sampling method (

29) (in other words, every 6th subject was selected) so

that 27 women from the first and fifth health houses and
26 women from the third health house were selected as
the subjects in the intervention group and 27 women
from the second and fourth health houses and 26
women from the sixth health house were selected as the
subjects in the control group.

By using Pocock’s formula and considering mean
changes, standard deviation of the self-efficacy construct
in previous similar study, reliability coefficient of 95%,
accuracy of 5%, Zy.q2 =1.96, Z;.3=1.28, = a 0.05 and f
=0.1 sample size was calculated n = 66.4.

(21— ap +21-5) (8} + 53)
d2

To increase the study power and given the probable
leaves, the sample size was increased by 20% so that 160
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individuals were selected totally (80 subjects for each
group). All the subjects in intervention and control
groups were assessed in terms of inclusion and partici-
pation criteria. Also all the subjects allocated to educa-
tional intervention program participated in the
intervention, and none of them in both intervention and
control groups discontinued the program so that all of
the subjects in both groups were included in the ana-
lysis. (Fig. 1).

Inclusion criteria were 20—65-year-old women married
at least once [21]. Married women who have been mar-
ried for at least 6 months and have no history of hyster-
ectomy and no history of cervical cancer. Exclusion
criteria were a reluctance to participate and missing two
educational sessions.

Measures

Data gathering tool was a multi-item questionnaire with
three sections including demographics, knowledge, and
the HBM constructs used in similar researches [6, 22].
After holding research team meetings, and validity and
reliability measurement, final questionnaire combination
of was compiled and used.

The first section (demographics) consisted of 12 ques-
tions and the second section (knowledge) consisted of
23 knowledge questions (score range 0—42) with 1 point
for correct answers, and 0 point for incorrect answers;
Section three (the HBM constructs) consisted of 35
items including perceived sensitivity (six items; score
range 6-30); perceived severity (five items; score range
5-25); perceived benefits (five items; score range 5-25);
perceived barriers (14 items; score range 14-70); per-
ceived self-efficacy (six items; 5-25). The answers were
designed on Likert five-point scale from 1(totally dis-
agree) to 5 (totally agree).

Pap smear test function was assessed by one question.
Besides, using a checklist, women’s medical file was
checked in terms of doing Pap smear test before and
after the educational intervention. The validity of the
tool was examined by using a content validity test, con-
tent validity index (CVI) and content validity ratio
(CVR). To this end, the tool was presented to nine ex-
perts and faculty members (four health education ex-
perts, one health services management expert; one
epidemiology expert, three gynecologists and midwives)
at Guilan and Saveh University of Medical Sciences.
They were asked to give us feedback given the objectives
of the study and the relevance of the questions. From
the expert’s feedback further modifications were per-
formed on the tool so that CVR and CVI were obtained
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.
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Assessed for eligibility (n=160)

Excluded (n= 0)

+ Not meeting inclusion criteria (n=0)
+ Declined to participate (n=0)

+ Other reasons (n=0)

4

Randomized (n= 160)

!

Fig. 1 Consort diagram of the participants
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As to the questions about knowledge, the split-half
method was used and as to the HBM constructs Cron-
bach’s alpha was used. In the split-half method,
Spearman-Brown’s coefficient was 0.71 and Cronbach’s
alpha for perceived sensitivity, perceived severity, per-
ceived benefits, perceived barriers, and perceived self-
efficacy were obtained 0.71, 0.71, 0.72, 0.85 and 0.86
respectively.

Then the participants signed a written consent. Also
the participants filled in the questionnaire in two
stages before and after the educational intervention in
a separate room at the health house. For illiterate and
almost illiterate participants, the questionnaire was
completed by trained people and through interview.
The educational sessions were held at the same place
too.

Intervention

Based on the pretest data analysis, and regarding the
predictive power of knowledge, perceived severity and
perceived benefits constructs with behavior in logistic
regression, 50—60-min educational sessions were de-
signed for experimental group as follows, and were held
at the health house. Educational programs were held
based on the HBM (with emphasis on and allocation of
more time to knowledge constructs, perceived severity
and perceived benefits) during 3 weeks (each week one
session). To maintain the permanence of education, a
pamphlet on the benefits of doing Pap smear test was
designed and given to the participants in the experimen-
tal group. Furthermore, 5 weeks after the intervention, a
phone call was made and some health messages (each
week one SMS) were sent to the participants in the
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Table 1 Details of educational content based on the HBM
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Educational ~ HBM Teaching method Objectives Session content Materials and
sessions constructs teaching aids
Session 1 Knowledge  Lecture, To increase the knowledge and Introduction, Slides, Pamphlet,
Asking/answering create health awareness Signing a written consent Poster
questions consciously,
Information about reproduction
system anatomy, Age range to
do the test,
Symptoms and preventions
Session 2 Perceived Lecture, Misconceptions correction, Consequences of failure to observe  Film, Pamphlet,
sensitivity Asking/ answering Expressing seriousness, reproduction organs hygiene, Poster
questions Risk of affliction as well as the Physical and emotional
Perceived Lecture negativ_e consequences of cervical  consequence of ce_rvical cancer,
- ) ’ cancer in order to increase The effects of cervical cancer on
severity Film, : ) o )
; ' perceived severity one’s job, family and chance
Askmg/ answering of having children
questions
Session 3 Perceived Group discussion, Familiarity with the benefits of Benefits of doing Pap smear test Pamphlet, Poster,
barriers Brainstorming the proposed methods to and its effects on physical and Memory cards,
Perceived L attenuate risk or the severity psychological health, Benefits Scheduling cards
bi;cgfli\tls Gergtuup;eaiscussion of cervical cancer of early deteption through
8 A ’ screening, Risk attenuation
qumstormmg,l methods, Stress attenuation
Using motivations methods, Strategies, Alternative
Perceived Motivating, Boosting, behaviors to promote Pap test
self-efficacy  Reducing stress

experimental group about the risks of not doing the Pap
smear test, benefits of doing it, how and where to do it
(As a reminder, a warning of cues to action and tracking
women in experimental group who did not do the Pap
smear test) (Table 1). On the other hand, the control
group received only the usual interventions and educa-
tional programs of the rural health center.

Statistical analysis

Two months after the educational intervention, the par-
ticipants in the two groups filled out the questionnaire
once more, and the collected data were analyzed in SPSS
18. The data analysis was done using descriptive statis-
tics such as definite and relative frequency distribution,
mean indices and standard deviation, and inferential sta-
tistics such as independent t-test, Mann Whitney U,
Wilcoxon, and paired t-test. Besides, the Chi-square test
was used to measure variation in performance before
and after the intervention.

Ethics

prior to any study activities, a written informed consent
form was obtained from all the participants of the study.
All participants were given an information sheet to-
gether with the informed consent with the advice that
they could revoke their consent at any time without giv-
ing any reasons. After securing an approval letter from
the Research and Technology Department, the study
was approved by the Ethics Committee under No.
4920341301 and registered on the Iran Clinical Trial
database (IRCTID: IRCT2013123016006N1). The

participants in both groups were ensured that their in-
formation would remain confidential throughout the
study.

Results

One hundred sixty rural women between the ages 20
and 65 took part in this study. The mean age of the par-
ticipants in the experimental and control groups was
42 +10.8 and 40 + 11.4 respectively. The marriage age of
the majority of women in the experimental (85%) and
control (88.8%) groups was 17 and more. The number of
child deliveries of the majority of women in experimen-
tal (68.8%) and control (78.8%) groups was between zero
and three. The majority of the participants in the experi-
mental group were illiterate (36.2%) or had elementary
education (36.2%); these figures in the control group
were 26.2 and 36.2% respectively. The majority of the
participants’ husbands in the experimental group
(46.2%) and control group (37.5%) were farmers and all
the participants were homemakers. According to the
Chi-square test, the experimental and control groups
were identical in terms of demographic variables and
there was no significant difference between them (p >
0.05) (Table 2).

More than 90% of the women in the study knew about
one of the risk factors of cervical cancer (the participants
were asked to designate the most important risk factor
of cervical cancer from their own point of view)
(Table 3). There was no significant difference between
the two groups before the intervention in terms of
knowledge and perceived sensitivity, severity, benefits,
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Table 2 Comparison of qualitative variables in two groups of Intervention and Control women
Variables Intervention Control P-value *
Number Percentage Number Percentage
(%) (%)
Age
<30 10 125 17 212 0.264
31-40 28 35 31 388
41-50 17 21.2 16 20
>50 25 312 16 20
Marital status
Married 75 96.2 73 93 0468
single 5 38 7 6.2
Marriage age
<17 12 15 9 1.2 0428
217 68 85 71 888
Education
lliterate 29 36.2 21 26.2 0455
Elementary 29 36.2 29 36.2
Middle school 12 15.1 15 1838
High school and diploma 10 125 15 18.8
Number of deliveries
0-3 55 68.8 63 788 0.151
24 25 31.2 17 212

*Chi-square

barriers, and self-efficacy (P> 0.05). However, after the
educational intervention there was a significant differ-
ence between the two groups in terms of the mean
scores of all the above-mentioned constructs (P < 0.001).
In other words, after the educational intervention, the
mean scores of knowledge and all the constructs of the
HBM increased significantly and the mean score of

perceived barriers decreased significantly in the experi-
mental group; while there was no significant difference
in the mean scores of constructs in the control group
(p >0.05) (Table 4).

As listed in Tables 5 & 6, the rates of doing Pap smear
test before the educational intervention in the experi-
mental and control groups were 18.7 and 16.2%

Table 3 Knowledge frequency distribution of women under study according to each risk factor of cervical cancer

Risk Factors of Cervical Cancer Yes No Idea and No
N (%) N (%)
Marriage at an early age (under 16) 101 (63.1) 9 (36.8)
First pregnancy at an early age (under 20) 104 (65) 56 (35)
High number of deliveries (4 and more) 109 (68.1) 51 (31.8)
Women whose husbands had a wife with cervical cancer 107 (66.9) 53 (33.1)
Women whose husbands have multiple spouses 108 (67.5) 52 (32.5)
Deficiency of Vitamin A, C and Folic Acid 114 (71.2) 46 (28.7)
Women who have been married more than once 121 (75.6) 9 (24.3)
Women who smoke 137 (85.6) 3(14.3)
Family history of cervical cancer 126 (78.8) 4(21.2)
Taking contraceptive pills 72 (45) 8 (55)
Non-compliance with genital hygiene 149 (93.1) 11 (6.8)
One of the couples’ history of STDs 138 (86.2) 22 (13.7)
(©.

Low socioeconomic status

150 (93.8) 10 (6.2)




Eghbal et al. BMC Women's Health (2020) 20:149

Page 7 of 9

Table 4 Comparison of HBM constructs in two groups at before and after of intervention

Variable Group Time Intervention group Control group P-value*
Mean = SD Mean + SD
Knowledge Baseline 205+22 20.1+£1.8 0.580
2-months follow-up 252421 19.7+16 0.001
P-value** 0.001 0435 -
perceived sensitivity Baseline 225+27 22621 0.101
2-months follow-up 29.0+220 227429 0.001
P-value** 0.001 0490 -
perceived severity Baseline 196+ 1.7 198+ 1.0 0.802
2-months follow-up 245+1.1 196+17 0.001
P-value** 0.001 0.329 -
perceived benefits Baseline 201+19 193+13 0.181
2-months follow-up 242+16 192+14 0.001
P-value** 0.001 0.469 -
perceived barriers Baseline 309+56 298+35 0359
2-months follow-up 180+65 30.1+37 0.001
P-value** 0.001 0.07 -
perceived self-efficacy Baseline 201+£33 198+ 1.1 0.06
2-months follow-up 247+10 19.1+30 0.001
P-value** 0.001 0.06 -

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

respectively. These figures after the educational interven-
tion increased significantly in the experimental (78.7%)
and control (22.5%) groups (p < 0.001).

Discussion

The health education program based on the HBM im-
proved the performance in the intervention group in
terms of doing Pap smear test screening. Although, the
routine educational programs of the health center in-
creased the rate of Pap smear test in the control group,
this increase in the experimental group was much higher
and close to 80%. The significant increase in the rate of
doing Pap smear test after the educational intervention
based on the HBM has been also reported by Shobeiri
et al. [10], Parsa et al. [23], Koc et al. [24], and Kolutek
et al. [25],Taking into account the importance of pap
smear test and the role of health centers in this regard,
it seems that implementation of such programs based on

Table 5 Frequency distribution of Pap smear test before the
educational intervention

the HBM in clinics and health centers may lead to an in-
crease in the quality of education, more effectiveness in
the target group, creation of higher motivation in the in-
dividuals to attend the screening program, and higher
chance of early detection of pre-cancer and cancer le-
sions. All these result in a less prevalence of cervical
cancer, fewer medication costs, and lower death rates.
The educational intervention improved the women’s
knowledge score in the experimental group about the
cervical cancer. Consistently, Bebis et al. [26], and Sho-
beiri et al. [10], showed that after the educational inter-
vention, the mean score of knowledge has been
improved. Other studies have shown that there is a sig-
nificant and direct relationship between awareness level
and performance so that with higher awareness, the
chance of doing Pap smear test increases. For instance,
Lee et al. [27] studied Korean women and showed that
one of the barriers to do the Pap smear test was the low

Table 6 Frequency distribution of Pap smear test after the
educational intervention

Variables  Intervention Control P-value*  Variables  Intervention Control P-value*
Number  Percentage  Number  Percentage Number  Percentage  Number  Percentage
(%) (%) (%) (%)
Pap smear test Pap smear test
Yes 15 18.75 13 16.25 0.836 Yes 63 7875 18 225 0.001
No 65 81.25 67 83.75 No 17 21.25 62 775

* Fisher's Exact Test

*, Fisher's Exact Test
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level of knowledge in women. Karimy et al. [28], showed
that lack of knowledge or positive attitude were some of
the barriers to healthy behaviors for doing Pap smear
tests. The educational intervention was effective in creat-
ing mental belief in the experimental group subjects
about damages caused by cervical cancer, risk perception
of affliction of this disease, seriousness of the disease,
costs and treatment hardships for higher perceived sen-
sitivity and severity. The increase of the mean scores of
perceived sensitivity and severity after the intervention is
compatible with other studies that have used the same
model [10, 23]. McFarland et al. [29], and Demirtas et al.
[30] mentioned that the reason for not doing the Pap
smear test was the low perceived sensitivity and 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 affliction of a health prob-
lem. To have an effective education, trainers need to de-
scribe the probability of creation of a health problem,
intensifying the risks, creation of sensitivity and increase
in perceived severity of the problems, therefore good
grounds for action are created.

The participants’ perception of benefits and barriers of
doing Pap smear test in the two groups before the edu-
cational intervention, was identical. However, after the
intervention, the perceived benefits increased and per-
ceived barriers decreased in the experimental group.

similar to our findings, Park et al. [31], reported that
after education, the experimental group had a higher
score of perceived benefits of Pap smear test. Garces-
Palacio et al. [32], and Jirojwong et al. [33], argued that
there was a positive relation between the perceived ben-
efits and the rate of doing Pap smear tests. According to
the HBM, an individual performs an action when they
rationally find its benefits more than the barriers. In
other words, people do not necessarily accept health rec-
ommendations unless they clearly understand the pos-
sible benefits of such behavior than its barriers. Other
studies have shown that perceived barriers are among
the main constructs related to Pap smear test. De Peralta
et al. [34], and Chesun et al. [35], argued that the per-
ceived barriers were the main predictors of the screening
behavior. Similarly, Demirtas et al. [30], argued that the
probability of doing a Pap smear test was higher when
women had lower perceived barriers. This means that
lowering the barriers leads to a higher rate of doing Pap
smear tests.

Our results showed, the mean score of perceived self-
efficacy in the experimental group increased after the
intervention compared with the control group. This re-
sult is similar to other studies. High self-efficacy in-
creases one’s ability, capability, competence and self-
confidence to demonstrate behavior successfully [36].
Researchers believe that people with higher self-efficacy
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tend to show higher persistence and hardworking atti-
tudes confronting hardships. Improvement in individ-
uals’ self-efficacy enables them to overcome challenges
and hardships easier, which is reflected in their perform-
ance [23, 36, 37]. Taking into account the role of this
construct in enabling women to adopt healthier behav-
iors, it should receive more attention in designing educa-
tional programs.

Although these findings support the effectiveness of
the educational intervention, this study had some limita-
tions including the effects of other information sources
on the experimental and control groups. However, this
research had some strengths too, that using the HBM
has helped the evaluation of attitude and behavior and
also making educational intervention was effective in
creating healthy behavior in rural and deprived women.

Conclusions

Health educational program based on the HBM, im-
proved knowledge and performance of the women under
study as for doing Pap smear test. Therefore, designing
and implementing educational interventions using the
HBM in health centers is recommended. Other recom-
mendations are a routine assessment of continuity of be-
havior change with longer follow-ups (more than a year)
and conducting similar studies with other behavior
change models. Conducting similar studies using the
HBM, especially perceived severity and benefits con-
structs and also other behavior models to find the best
model to persuade women in different cultures to do the
Pap smear test in developing countries is recommended.

Abbreviations

HBM: Health Belief Model; HPV: Human papillomavirus; CVI: Content Validity
Index; CVR: Content Validity Ratio; HIV: Human Immunodeficiency Virus;
HSV: Herpes Simplex Virus; DES: Diethylstilbestrol; CMV: Cytomegalovirus

Acknowledgements
Not applicable.

Authors’ contributions

PK and MK were principal supervisors and investigators of the study and
drafted the manuscript. SBE, ZAR were principal colleagues and RV, SMA
were principal advisors of the study. All the authors contributed in design,
data gathering and analysis. All the authors contributed to drafting the
manuscript. All the authors read and approved the final version of the
manuscript.

Funding

This study was supported by Guilan University of Medical Science (Grant No:
494751). The funders had no role in study design, data analysis, decision to
publish, or preparation of the manuscript.

Availability of data and materials

Data for this study were extracted from a MSc dissertation at the Guilan
university of Medical Sciences. All data generated during and/or analyzed
during the study are available by the correspondent author on reasonable
request.



Eghbal et al. BMC Women's Health (2020) 20:149

Ethics approval and consent to participate

All participants were informed about the study and confidentiality protocols.

Prior to any study activities, a written informed consent form was obtained
from all the participants of the study. All participants were given an
information sheet together with the informed consent with the advice that
they could revoke their consent at any time without giving any reasons.
After securing an approval letter from the Research and Technology
Department, the study was approved by the Ethics Committee under No.
4920341301 and registered on the Iran Clinical Trial database (IRCTID:
IRCT2013123016006N1). The participants in both groups were ensured that
their information would remain confidential throughout the study.

Consent for publication
Not applicable.

Competing interests
The authors declare that there is no contrast of benefits associated with the
manuscript.

Author details

'Reproductive Health Research Center, Department of Obstetrics and
Gynecology, Al-Zahra Hospital, School of Medicine, Guilan University of
Medical Sciences, Rasht, Iran. ZDepartment of public health, faculty of health,
Social Determinants of Health Research Center, Saveh University of medical
sciences, Saveh, Iran. 3Department of Health Education and Promotion,
Research Center of Health and Environment, School of Health, Guilan
University of Medical Sciences, Rasht, Iran. “Department of Social Medicine,
School of Medicine, Guilan University of Medical Sciences, Rasht, Iran.
®Department of public health, Mazandaran Training & Education
Organization, Babol, Iran.

Received: 11 February 2020 Accepted: 14 July 2020
Published online: 20 July 2020

References

1. Hacker NF, Friedlander ML. In: Berek NFHJS, editor. Cervical Cancer, in Berek
& Hacker's Gynecologic Oncology. Philadelphia: Wolters Kluwer; 2015. p.
326-89.

2. Abu-Rustum NR, et al. Cancer of the Cervix, in Te Linde's operative
gynecology. Philadelphia: Wolters Kluwer; 2015. p. 1192

3. Center for disease control non communicable deputy cancer control office.
Iranian Annual Of National Cancer Registration Report.Tehran. 2008-2009:
Ministry Of Health and Medical Education.

4. Farzaneh F. Clinical Guidelines For Gynecological Cancers & Preinvasive
Lesions. 1st ed. Teimourzadeh; 2009. p. 1-40. [Text in Persian].

5. Khan M, Diaz-Montes T. Cervical Cancer, in The Johns Hopkins Manual of
Gynecology and Obstetrics. Philadelphia: Wolters Kluwer; 2011. p. 541-58.

6. Namdar A, Bigizadeh S, Naghizadeh MM. Measuring health belief model
components in adopting preventive behaviors of cervical cancer. J Fasa
Univ Med Sci. 2012;2(1):34-44.

7. Miller C, Elkas JC. In: Berek DL, editor. Cervical and Vaginal Cancer, in Berek
& Novak' s Gynecology. Philadelphia: Wolters Kluwer; 2012. p. 1304-49.

8. Giuntoli RL II, Bristow RE. In: RS KBG, Haney AF, Nygaard IE, editors. Cervical
Cancer, in Danforth's Obstetrics and Gynecology. Philadelphia: Wolters
Kluwer; 2008. p. 971-88.

9. Reza-Soltani P, Parsai S. Maternal & Child Health; 2005. p. 350-2. [Text in
Persian].

10.  Shobeiri F, et al. Effects of group training based on the health belief model
on knowledge and behavior regarding the pap smear test in Iranian
women: a quasi-experimental study. Asian Pac J Cancer Prev. 2016;17(6):
2871-6.

11, Lotfinejad S, Nemati F. Pap Smear. 1st ed. Urmia: Shahed publisher; 2006.

12. Babazadeh T, et al. Predictors of Pap Smear Screening Behavior Among
Rural Women in Tabriz, Iran: An Application of Health Belief Model. Int J
Cancer Manag. 2019;12:5.

13.  Farzaneh E, et al. Breast and cervical cancer-screening uptake among
females in Ardabil, Northwest Iran: a community-based study. OncoTargets
Ther. 2017;10:985.

14. Jalilian F, et al. Predicting factors related with pap smear testing among
women based on health belief model. J Health Syst Res. 2012,7(6):1226-34.

Page 9 of 9

15. WHO. Pap cytology Screening: Most of the benefits repead press release;
1995..

16.  Shojaeezadeh D. Health education models. Tehran: Communication and
health education center publisher; 2000. p. 15-38.

17. Saffari M, et al. Health education & promotion: theories, models & methods.
1st ed. Tehran: Sobhan publisher; 2009.

18. Sharma SM, John AR. Theoretical Foundations of Health Education and
Health Promotion. 2nd ed: Cathleen Sether; 2016. p. 71-89.

19. Karimy M, et al. The effect of health education program based on health
belief model on the performance of pap smear test among women
referring to health care centers in Zarandieh. J Jahrom Univ Med Sci. 2012;
10(1):53-9.

20. Fathi S, et al. The effect of education of cervical cancer prevention based on
health belief model. Ardabil J Nurs Midwiferry. 2009;11(3):7-27.

21, Experts of family and population health office. Health programs of family
and population health office. Tehran: Health Vice - Chancellorship; 2008.
[Text in Persian].

22, Karimi, M, et al,, Health beliefs and performance regarding pap smear test
in Zarandieh City women's. Journal of Guilan University of Medical Science,
2012.

23. Parsa P, et al. Effects of group counseling based on health belief model on
cervical cancer screening beliefs and performance of rural women in
Kaboudrahang, Iran. Asian Pac J Cancer Prev. 2017;18(6):1525.

24.  Zeliha KC, et al. The impact of education about cervical Cancer and human
papillomavirus on Women's healthy lifestyle behaviors and beliefs using the
PRECEDE educational model. Cancer Nurs. 2019;42(2):106-18.

25. Kolutek R, Avci IA, Sevig U. Effect of planned follow-up on married women's
health beliefs and behaviors concerning breast and cervical cancer
screenings. J Cancer Educ. 2018;33(2):375-82.

26. Bebis H, et al. Effect of health education about cervical cancer and
papanicolaou testing on the behavior, knowledge, and beliefs of Turkish
women. Int J Gynecologic Cancer. 2012;22(8):1407-12.

27. Lee HY, Lee MH. Barriers to cervical cancer screening and prevention in
young Korean immigrant women: implications for intervention
development. J Transcult Nurs. 2017;28(4):353-62.

28. Karimy M, Azarpira H, Araban M. Using health belief model constructs to
examine differences in adherence to pap test recommendations among
Iranian women. Asian Pac J Cancer Prev. 2017;18(5):1389.

29.  McFarland DM. Associations of demographic variables and the health belief
model constructs with pap smear screening among urban women in
Botswana. Int J Women's Health. 2013;5:709.

30. Demirtas B, Acikgoz I. Promoting attendance at cervical cancer screening:
understanding the relationship with Turkish womens' health beliefs. Asian
Pac J Cancer Prev. 2013:14(1):333-40.

31, Park S, Chang S, Chung C. Effects of a cognition-emotion focused program
to increase public participation in Papanicolaou smear screening. Public
Health Nurs. 2005;22(4):289-98.

32, Garcés-Palacio IC, Ramos-Jaraba SM, Rubio-Leén DC. Health beliefs
associated with the follow-up of pap smear abnormalities among low-
income women in Medellin, Colombia. J Cancer Educ. 2018;33(2):417-23.

33, Jirojwong S, Maclennan R, Manderson L. Health beliefs and pap smears
among Thai women in Brisbane, Australia. Asia Pac J Public Health. 2001;
13(1):20-3.

34. De Peralta AM, Holaday B, McDonell JR. Factors affecting Hispanic women's
participation in screening for cervical cancer. J Immigr Minor Health. 2015;
17(3):684-95.

35. Chesun A, et al. Factors related with cervical cancer screening test among
Thai muslim women in Satun province. Asia J Public Health. 2012;3(3):79-85.

36. Taher M, Bayat ZS. Correlation between compliance regimens with health
locus of control in patients with hypertension. Med J Islam Repub Iran.
2015;29:194.

37. Khademolhosseini F, Noroozi A, Tahmasebi R. The effect of health belief
model-based education through telegram instant messaging services on
pap smear performance. Asian Pac J Cancer Prev. 2017;18(8):2221.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Design
	Sample and setting
	Measures
	Intervention

	Statistical analysis
	Ethics


	Results
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

