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Abstract

Introduction: Cervical cancer is one of the most common cancer types among women in developing countries.
Women'’s behavior in the early detection of the disease is influenced by sociocultural factors. Thus, the present study
aimed to determine the effect of an educational intervention based on PEN-3 model on women’s participation in
cervical cancer screening.

Methods: The present quasi-experimental study was conducted with 160 women participants visiting health care
centers in Bandar Abbas in 2021. The sampling was as a multi-stage clustering, and the participants were divided

into two groups, an intervention and a control (each with 80 participants). The data collection instrument was a
researcher-made questionnaire based on the PEN-3 model constructs before and 3 months after an educational inter-
vention (a training course). The intervention involved 30 online sessions of 15-20 minutes for the intervention group
while the control group did not receive any training.

Results: After the educational intervention, the mean scores of knowledge, attitude, enablers, nurturers and the Pap
smear test behavior in the experimental group increased significantly compared to the control group (P<0.05). The
analysis of covariance results showed that by modulating the effect of pre-test score, there was a statistically signifi-
cant difference between the intervention and control groups in the post-intervention behavior score.

Conclusion: In the light of the present findings, it can be concluded that interventions based on the PEN-3 model
with a focus on knowledge -raising, changing beliefs and identifying sociocultural and environmental factors that
affect cervical cancer screening behavior can prevent cervical cancer in women.
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Introduction

Cervical cancer is a type of cancer that occurs in the cer-
vix, the lower part of the uterus where the uterus joins
the vagina. At the onset of the disease, there are usu-
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malignant cancer that prevails among women worldwide
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and a major global health threat [2]. More than half a
million women are diagnosed with cervical cancer every
year, and the disease accounts for more than 300,000
mortalities on a global scale [3]. An early detection and
prevention of cancer is essential in controlling the dis-
ease and increasing patient survival [4]. Because there is
10-20years delay between the pre-cancerous stage and
cervical cancer, there is a whale of time to diagnose and
treat the cancer earlier and avoid its progression (pre-
invasive period). Also, the availability of an appropriate
screening program and effective treatment of primary
lesions will contribute to the early diagnosis and preven-
tion of death or disability [4, 5]. The Pap test is an effec-
tive screening program to this aim [2]. According to the
National Cervical Cancer Program in Iran, screening
should be done for all women after marriage, so women
under 21 should have a Pap smear test after 3 years of
their first intercourse and women over 21 after 1 year of
their first intercourse [6]. Unfortunately,the existing facts
and figures are not promising [5, 7, 8], for an instance,
49.9% of women had taken this test in their lifetime
[9], while the rate in other countries was reported to be
85-939% [10].

Despite advances in screening and treatment over the
past few decades, cervical cancer remains one of the
major health issues among Iranian women. Research
shows that women face many cultural, emotional, func-
tional, social, religious, geographical and economic bar-
riers to receiving services for the Pap smear test. Among
the reasons for not adhering to this test are lack of
knowledge about the need for Pap smear, lack of doctor’s
advice, stress, embarrassment caused by the test, high
cost, busy work, lack of privacy, fear of the positive test
result, aggressiveness of the follow-up procedures (if the
test turns positive) [11-13].

There are different models in health education and
promotion to design, implement and evaluate preventive
health programs, but none of them consider the culture
of preventive behavior or health-promoting behavior at
their core. Health beliefs and behaviors should be consid-
ered in cultural context [14, 15].

Health is an adaptive process and a cultural reac-
tion to the reality of society. Citing culture as the most
important factor in health education and health promo-
tion programs requires a complete understanding of the
cultural and political background of individuals’ health
beliefs and behaviors. One health education and promo-
tion model that focuses on culture in preventive behav-
ior or health promotion at its core is the PEN-3 model.
It includes three dimensions comprising the acronym
PEN. These three dimensions are internally dependent
on each other. The first dimension of the PEN-3 model
is Health Education, which includes Person, Extended
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Family and Neighborhood. The second dimension is Edu-
cational Diagnosis which includes Perception, Enablers
and Nurturers. The third dimension of the cultural fit
model of health behaviors is Culture Adaptation, which
means that cultural fit plays a central and essential role in
planning health promotion and education interventions.
This dimension views culture as a dynamic condition and
interaction that is manifested in the behavior of the indi-
vidual, family and society, and includes Positive, Existen-
tial and Negative aspects [14].

In Iran, few interventional studies have been conducted
based on the PEN-3 model [11, 16]. Bandar Abbas is the
capital city of Hormozgan Province and is one of the
most important ports in the south of the country, located
on the Persian Gulf and has different cultural and social
factors due to the presence of different people from all
over the country who live there.

Considering that the adoption of cervical cancer pre-
ventive behaviors is influenced by cultural issues [17],
this study was conducted with the aim of determin-
ing the effect of educational intervention based on the
PEN-3 model on women’s participation in cervical cancer
screening.

Methods

Research design and population

The present study was a quasi-experimental intervention
(with an intervention and a control group). The research
population consisted of all women visiting healthcare
centers in Bandar Abbas.

Sample size and sampling procedure

In a similar study [18], the standard deviation of the
behavior score (Pap smear) was equal to 1.5. with a
standard error of 5%, an effect size of 0.7 and a power of
80%, the sample size was estimated using the following
formula:

2
2ty 470
d2 =14

n=

To compensate for the attrition rate, 10% was added to
the sample size, and finally the sample size was estimated
at 160.

The sampling was done as multi-stage. In other words,
in the first stage, the overall 20 comprehensive health-
care centers in Bandar Abbas were divided into two geo-
graphical regions (north and south). Each geographical
region included 10 comprehensive health care centers. In
the second stage, two health care centers were selected
randomly from each region (in total, four comprehensive
healthcare centers). In the third stage, two centers (one
center from north and one from south) were randomly
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selected and assigned to the intervention group and two
centers to the control group. Finally, in each center, the
sample was selected from the active members whose
records were kept in the SIB system of the centers. If they
met the inclusion criteria, they were selected through
convenience sampling method until the required sample
size was met.

Inclusion criteria: age over 18years, having an active
record in the SIB system, a history of sexual intercourse
and no history of Pap smear or no regular Pap smear rec-
ommended by the Ministry of Health, those over 21 years
with more than 1 year passed since the last Pap smear,
women under 21 years being married for at least 3years,
no history of cervical cancer, and consent to participate
in the study, physical and mental health to participate in
the study. Exclusion criteria: The exclusion criterion was
failure to meet any one of the inclusion criteria.

Data collection

The data collection phase coincided with the beginning
of the Covid-19 pandemic in Iran. To assure the partici-
pants’ health, the educational intervention and data col-
lection were done both in an online mode. The hyperlink
to the questionnaire was created and sent to all partici-
pants in WhatsApp, and after a day, the participants were
contacted to announce the completion of the question-
naire. A total number of 39 people had completed the
questionnaire face to face. The rest of the questionnaires
were completed on phone when there were cases of
ambiguity. At the same time (on phone calls) the answers
were recorded in the online survey (by the researcher).
The average time was 18 minutes to complete the online
survey by the individuals themselves and 33 minutes if
done on phone and then transferred to the online sur-
vey. Before the intervention, the questionnaires were sent
to participants in both intervention and control groups.
Pre-test results were used to analyze the need for educa-
tional content, teaching methods and the number of ses-
sions required for the training. Three months after the
end of the training intervention, the data were collected
again in both control and intervention groups.

Instrumentation

We used researcher-made questionnaires to collect
data. A panel of experts was formed to validate the
questionnaire. The questionnaire was sent to health
education and health promotion professors and a
gynecologist, whose comments were used to enrich the
questionnaire content. To determine the external reli-
ability, the researcher conducted an experimental study
with an interval of 10 days on 30 women (similar to the
target research population) with a Test-Retest method.
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The internal consistency of the questionnaire was esti-
mated using Cronbach’s alpha, which was estimated at
0.831 and the ICC was 0.89.

The questionnaires were: demographic information
questionnaire, knowledge questionnaire and another
questionnaire representing the PEN-3 constructs (see
Supplementary file).

The demographic variables included: age, marital sta-
tus, number of childbirths, age of first sex intercourse,
level of education, occupation, and income. The second
part of the questionnaire included 14 questions. A Yes
answer received score 1 and a No or Don’t know answer
received 0. The whole score ranged between 0 and 14,
which assessed women’s knowledge of cervical cancer
and the Pap test in Iran [18].

The PEN-3 questionnaire included 16 attitude ques-
tions, 12 enablers questions, 11 nurturers questions
and 1 behavior question. Attitude questions enquired
about the effectiveness of the Pap smear test, and that it
helped diagnose and treatment of any lesion and malig-
nancy in time. It explored attitude towards the effec-
tiveness of the Pap test in reducing cervical cancer and
the mortality rate. The questions were to be rated on
a Likert scale ranging from strongly agree to strongly
disagree, to be scored between 1 and 5. The minimum
score was 12 and the maximum score was 80.

The questions about enablers explored the extent to
which the respondent had access to the health center
to receive information and services related to the test.
It asked about the extent to which the health staff (in
the health center and doctor’s office) were sufficiently
skilled in the examination and conduction of the Pap
test. The questions were rated on a Likert scale ranging
from very high to very low and scored from 1 to 5. The
minimum score was 12 and the maximum was 60.

Nurturers questions explored the extent to which the
respondent’s husband objected to her presence at the
health care center or doctor’s office for a Pap test. It
also asked the extent to which the respondent’s doctor
emphasized and recommended a Pap test. These were
also rated on a Likert scale ranging from very high to
very low, and rated from 1 to 5. The minimum score
was 11 and the maximum was 55. The only behavior
question “Have you ever done the pap test?” was to be
answered as Yes (1 point) or No (0 point). A Yes answer
was interpreted as showing the behavior and the No
answer as the lack of behavior. In all three mentioned
dimensions (attitude, enablers and nurturers), a higher
score means a better and more positive attitude, more
enablers (e.g., access to medical centers, health insur-
ance coverage, etc.) and more nurturers (e.g., health
staff and doctors, social media, etc.).
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Educational intervention

Due to the critical conditions caused by the Covid-19
pandemic, the curriculum was changed from face-to-face
classes to e-learning.

We designed the intervention based on the effects on
the model constructs and adopting the healthy behavior.
The content of the training sessions was prepared from
reliable sources. For each enabler and nurturer, we identi-
fied the environmental and cultural barriers based on the
related literature and the briefing we had with the partici-
pants and provided the appropriate educational content.

Participants in the intervention group joined a What-
sApp group with 80 members. Educational interventions
included training sessions for participants and family
members or relatives. Thus, those present in the inter-
vention group were asked to share the material with their
husband, family members, friends and relatives after the
training. The training program was held in a 4-month
period and in 30 sessions of 15—20 minutes.

A group was formed in WhatsApp for the women in
the intervention group. For a month, the daily educa-
tional content related to each of the model constructs
was posted in the group. Concerning knowledge, during
seven sessions, the materials covered were concerned
about the anatomy of the uterus and cervix, cervical
cancer disease, the status of cervical cancer in the world
and Iran, cervical cancer symptoms, cervical cancer risk
factors, ways to diagnose cervical cancer, screening and
diagnosis. Also, the training involved personal hygiene
and how to select the right contraceptive. The attitude
was assessed during eight sessions. For two sessions, the
people in the intervention group were asked to share
their opinions and beliefs about cervical cancer, the Pap
test and personal hygiene with the researcher. After
that, for six sessions, each session addressed the prior-
itization of the issues raised about mental beliefs, posi-
tive and negative consequences of showing the behavior
of interest, the factors facilitating the behavior and the
motivation to follow the influential people around. The
enablers were examined in ten sessions. Subjects such as
time management with a focus on decision-making skills
and prioritizing tasks, delegation of authority, perfection-
ism, and procrastination were discussed. The midwifery
expert addressed issues such as the effect of insurance
cards on the costs of screening and visiting a doctor, as
well as the cultural barriers (high therapeutic costs, visits
by a male doctor, non-confidentiality of client’s informa-
tion, etc.) for the early diagnosis of cervical cancer, and at
the end of the session, there were Q&As. Nurtures were
explored within five sessions. These included 4 sessions
for health care providers, with the aim of empowering
women and giving sufficient information to clients about
genital diseases and the need for the Pap screening test,
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as well as communicating with clients through What-
sApp to inform them of the services provided. In another
session, a number of pamphlets were prepared and the
participants were asked to submit them to their relatives
(spouses, friends and acquaintances) and their families
to increase knowledge of the symptoms of cervical can-
cer and the significance of screening. Also, how to access
the instructional notes and the educational content of
the country’s universities of medical sciences, midwifery
magazines, reliable websites and archives of TV channels
regarding cervical cancer screening to increase access to
reliable resources were provided to the participants in the
intervention group.

The control group did not receive have any training or
educational content. They were only contacted for doing
the survey.

The details of the training program are presented in
Table 1.

Data analysis

The data were analyzed in SPSS24. Chi-square test and
independent-samples T-test were used to compare demo-
graphic variables and the model constructs in two groups
before and after the intervention. Due to the normality
of data, paired-samples T-test and independent-samples
T-test were run to evaluate the effect of the intervention.
Covariance analysis and logistic regression were used to
test the effectiveness of model constructs. Significance
level was set at p <0.05.

Ethical considerations

This study received the ethical code of IR.HUMS.
REC.1399.007 from the ethics committee of Hormozgan
University of Medical Sciences. Prior to the study, partici-
pants were informed of the method and purpose of study,
and were assured that all information collected would be
kept confidential. Written consent was obtained from the
women to participate in the study.

Results

As the analyses revealed, the mean and standard devia-
tion of participants’ age in the intervention and control
groups were 32.36 +6.337 and 29.39 +4.40, respectively.
The highest frequency in the control group was 46, which
belonged to the 18—30 age group, and 45 in the interven-
tion group which belonged to the 31-40 age group. These
participants mostly held diplomas. Among them, 137
were housewives.

The data in Table 2 showed that before the interven-
tion, there was no statistically significant difference
between the two groups in terms of age, marital status,
age of first sexual intercourse, number of childbirths,
level of education, occupation, and socioeconomic status.
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Table 2 Distribution of demographic variables in research groups

variables Control group Intervention group p-value
(n=80) (n=80)

Age (year) f (%) f (%)

30-18 46 (57.7) 28(35.3) 0.186

40-31 32 (40.1) 45 (56.6)

50-41 2(2.5) 6(7.7)

60-51 0(0) 1(13)

marital status f (%) f (%)

Single 0(0) 5(6.3) 0.944

Married 76 (95) 72 (90)

divorced 3(3.8) 3(3.8)

Widow 1(1.3) 0(0)

Age of first sexual intercourse f (%) f (%)

15-10 0(0) 3(3.8) 0.077

20-16 43 (53.8) 54 (67.7)

25-21 34 (42.7) 17 (21.3)

30-26 3(3.8) 5(6.3)

35-31 0(0) 1(1.3)

deliveries f (%) f (%)

No childbirth 4(5) 9(11.3) 0.942

1 37 (46.3) 18 (22.5)

2 28 (35) 36 (45)

3 7(8.8) 13 (16.3)

4 2(2.5) 4(5)

5 2(25) 0(0)

Educational level f (%) f (%)

[lliterate 1(1.3) 0(0) 0.807

Primary 2(25) 3(3.8)

junior high school 6 (7.5) 16 (20)

Diploma 43 (53.8) 40 (50)

Associate Degree 9(11.3) 6 (7.5)

Bachelor 17 (21.3) 11(11.8)

Master’s degree and higher 2(2.5) 4 (5)

occupation f (%) f (%)

Housekeeper 71(88.8) 66 (82.5) 0.059

Employed 7(8.8) 10(12.5)

Retired 0(0) 1(1.3)

collegian 2(2.5) 3(3.8)

Financial situation f (%) f (%)

Weak 11(13.8) 14 (17.5) 0.776

Medium 57 (71.3) 60 (75)

Good 12(15) 6(7.5)

Excellent 0(0) 0(0)

The results related to the investigation of the rela-
tionship between age and age of first sexual intercourse
with behavior are shown in Table 3. The results indi-
cated that there was a significant difference between
the mean age of participants with Yes and No responses

(p <0.0001) and according to the mean ranks, the mean
age of participants with No response is higher than the
mean age of participants with Yes response. In other
words, younger participants are more likely to perform
cervical cancer screening. The results also showed that
there was no significant difference between the mean



Seyrafi et al. BMC Cancer ~ (2022) 22:1226 Page 7 of 11
Table 3 Results of Mann-Whitney U test of the demographic variables according to the behavior
Demographic variables Age Age of first sexual intercourse

N Mean Rank Sum of Rank N Mean Rank Sum of Rank
Yes 28 48.32 1353 28 74.70 2091.50
No 132 87.33 11,527 132 81.73 10,788.50
Total 160 160
Mann-Whitney U 947 1685.50
YA —4.055 —0.738
Sig 0.000 0461

Table 4 Phi test results to investigate the relationship between
demographic variables and behavior

Table 5 Comparison of mean scores, before and after the
intervention in the research groups

Demographic variables Behavior

Value sig
Marital status 0.254 0.016
Occupation 0.113 0.566
Deliveries 0.000 1.000
Educational level 0.036 0316

age of the first sexual intercourse of participants with
YES and NO responses (p >0.05).

The results related to the examining the relationships
between marital status, occupation status, deliveries and
educational level with behavior are shown in Table 4.
The results of the table indicated that there was a linear
correlation of 0.254 between the two variables of mari-
tal status and behavior (p <0.05). However, there were
no linear correlation between the variables of occupation
status, deliveries and educational level with the behav-
ior (p >0.05) and there was independence between these
variables.

The results of Table 5 indicated that before the inter-
vention, there was no statistically significant difference
between the two groups (i.e., intervention and control)
in knowledge, attitude, nurturers and behavior (p >0.05).
However, after the intervention, a statistically significant
difference was observed between the two groups in all
variables (p<0.05). In the intervention group, the mean
behavior score increased from 0.662 to 1, which was sta-
tistically significant (p <0.001).

In order to compare the mean post-test scores of the
variables after controlling for the effect of pretest, an
analysis of covariance was run and the results are sum-
marized in Table 6.

Table 6 showed that after eliminating the effect of
pre-test on dependent variables and according to
the estimated F-values, the adjusted mean scores of
knowledge (f=842.55, p<0.001), attitude (f=102.67,

Variable Groups Pre-test Post-test P-value
(Mean+SD) (Mean+SD)
Knowledge Intervention 8542.19 13.98+0.111 <0.001
Control 8374206 8574212 004
P-value 0.711 <0.001
Attitude Intervention 6195+£378 63.16£298 0.028
Control 62664418 54154737 <0001
P-value 0.261 <0.001
Enabling factors Intervention 3955+4.7 43524394 <0.001
Control 4134453 3334513 <0001
P-value 0.018 <0.001
Nurturers Intervention 2851+£289 3354256 <0.001
Control 20354306 3246427 <0001
P-value 0.077 0.014
N (%) N (%)
Behavior Intervention 54 (67.5%) 79 (98.8%) < OAOQ1 "
Control 48(600%)  52(650%) 0122
P-value 0.324 <0.001

p<0.001), enablers (f=197.769, p<0.001), and behav-
ior (f=65.4, p<0.001), revealed significant differences
between the two groups in the post-test. The findings
showed the effect of the intervention on the mentioned
variables in the participants of the intervention group.
The results summarized in the table also show a sig-
nificant difference between the adjusted mean scores of
nurturers (f=0.472, p =0.493) of the two groups in the
post-test. Therefore, it can be concluded that the edu-
cational intervention did not have any effect on any of
these variables.

The results of Table 7 showed that attitude and ena-
bling factors with a significance level greater than 0.05
should be removed from the model. According to the
significance level of knowledge and nurturers, which is
less than 0.05, these variables should be present in the
model.
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Table 6 Analysis of covariance results of the mean scores in pre-test and post-test in the research groups

Variable Source Sum of squares df Mean square F P-value
Knowledge group 1146.59 1 1146.59 84255 <0.001
Attitude group 3262.13 1 3262.13 102.67 <0.001
Enablers group 3505 54 1 3505.54 7197.76 <0.001
Nurturers group 33 1 33 0472 493.0
Behavior group 4.25 1 4.25 654 <0.001
Table 7 Logistic regression coefficient of PEN-3 model structures

Variable (B) Standard Error Exp(B) wald df p-value
Knowledge 3.752 1.491 42.599 6.335 1 0.012
Attitude —0.005 0.071 0.995 0.005 1 0.945
Enabling factors 0.015 0.061 1.015 0.057 1 0811
Nurturers —0.304 0.062 0.709 31.192 1 0.001
Discussion is a predisposing factor for the onset and persistence

The present study investigated the effect of an educa-
tional intervention based on PEN-3 model on women’s
behavior of cervical cancer screening. The results showed
that the mean scores of knowledge increased after the
intervention, and a statistically significant difference was
found between the two groups in terms of the knowledge
before and after the intervention (p<0.001). This find-
ing is similar to a body of research conducted by Pirza-
deh and Amidi Mazaheri [19], Adamu et al. [20], Gana
et al. [21], Karimy et al. [22], Williams et al. [23] and
Jeihooni et al. [24] and Jeihooni et al. [25]. The findings
reported by Pirzadeh and Amidi Mazaheri [19] also con-
firm that education increased women’s knowledge of the
Pap smear test in the intervention group. The findings
reported by Adamu et al. [20] on the effect of health edu-
cation on knowledge, attitude and practice of Pap smear
test among female teachers showed the mean knowledge
score of cervical cancer was low in both intervention
and control groups. After the intervention, a significant
increase was observed in the knowledge score of the
intervention group. The results of the study by Jeihooni
et al. [24] in evaluating the effect of educational interven-
tion on the promotion of prostate cancer screening in a
sample of Iranian men showed health education pro-
grams based on the PRECEDE model improved knowl-
edge, attitude, enablers, perceived social support,
quality of life, overall health and self-efficacy. The pro-
gram showed to have a positive effect on prostate cancer
screening behaviors.

We also found that the mean attitude score in the
intervention group had a significant increase after the
intervention compared to the control. Because attitude

of healthy behaviors and is correlated with behavior, a
positive attitude can be a strength in promoting screen-
ing behavior [15, 16, 18]. A significant increase in atti-
tude in the intervention group is consistent with a body
of research by Adamu et al. [20], Mirzaei-Alavijeh [19]
and Jeihooni et al. [24]. The research findings by Adamu
et al. [20] showed that the mean score of attitude towards
Pap smear test was low in both intervention and control
groups, but after the intervention the attitude score was
significantly increased in the intervention group. In other
words, the percentage of participants with a positive atti-
tude towards the Pap smear test was significantly higher
in the intervention group than the control. Among the
reasons reported for participants’ low performance was
their reluctance to perform a Pap smear and the belief
that the test was redundant. Iranian women showed that
after the intervention, a significant improvement was
achieved in the positive attitude towards Pap smear test.
Findings about enablers showed that the mean score
had a significant increase in the intervention group in the
post-test compared to the control (p<0.001). Enablers are
considered to be the prerequisite for behavioral change,
and can be motivating. This finding was consistent with
the results of studies conducted by Williams et al. [23],
Jeihooni et al. [24], Dizagi et al. [26] and inconsistent
with the results of the study conducted by Abedi et al.
[27]. Williams et al. [23] examined the socio-cultural and
structural factors associated with cervical cancer screen-
ing among HIV-infected African Americans in Alabama.
They found that among the most common positive atti-
tude, enablers and nurturers that contributed to cervi-
cal cancer screening were intrinsic motivation and the
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perceived importance of Pap smear testing for HIV-
infected women due to their weakened immune systems.
Negative perceptions, negative enablers and nurturers
included a lack of knowledge about cervical cancer and
screening, and the perceived lack of susceptibility to cer-
vical cancer. Dizaji et al. [26] explored the effect of an
educational intervention based on the Precede model
on self-care and control behaviors in patients with type
II diabetes. These researchers found that the mean scores
of knowledge, attitude, practice, enablers and nurturers
increased after the educational intervention. Abedi et al.
[27] explored the effect of education on promoting self-
care behaviors in patients with hypertension based on
the Precede model. Their study showed that the educa-
tional intervention did not increase the score of enablers
in the intervention group. One reason for the contradic-
tory findings is the time of study which began at the same
time as the outset of the National Blood Pressure Con-
trol Plan by the Ministry of Health in the country and,
therefore, at the same time as the intervention group, the
control group also received training and related services
through the media [19].

We also found that the mean scores of nurturers in
both intervention and control groups were signifi-
cantly higher in the post-test than the pretest. Nurtur-
ers can lead to continued behavior and give ongoing
rewards for maintaining behavior. This finding is con-
sistent with a body of research by Williams et al. [23],
Jeihooni et al. and Abedi et al. [24, 27], yet inconsist-
ent with the results of the study by Mirtz et al. [28].
The effect of social support and the encouragement
by family and important others to motivate preven-
tive behaviors such as cervical cancer screening was an
important finding by Williams et al. [23]. Jeihooni et al.
[24] investigated Iranian men and found no significant
difference between the social support mean scores of
the control and intervention groups before training.
However, after the training intervention, the between-
group differences became significant. Mirtz et al. [28]
focused on screening idiopathic scoliosis to improve
the educational, social and clinical health performance
of adolescents using the Prescott-Process model. These
researchers showed that the educational intervention
did not increase the nurturer score in the intervention
group. Among the reasons for this discrepancy was
the difference in sample size and research population,
the measurement instrument and the type of behav-
jor investigated. Chen pointed out that social support
promotes self-care behavior and influences participa-
tion and self-care behavior through social interaction
[29]. Recording the information of the participants
(in both the control and intervention groups) in the
form of a questionnaire (pre-test), led to the curiosity
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and inquiry of the participants from the officials of the
health care centers, and these officials are obliged to
guide and inform the participants. This led to informing
women about the services provided by health care cent-
ers, which they may have been unaware of it. In addi-
tion, participants in control group may have received
encouragement from their family, friends, peers, health
workers, community leaders and mass media during
this time about participation in screening. Therefore,
the scores of nurturers in post-test were increased in
both groups compared to pretest.

Finally, the results showed that the mean behavior
score of the intervention group in the post-test was sig-
nificantly higher than the control. This finding was in line
with the results of the studies conducted by Jeihooni et al.
[24], Pirzadeh and Amidi Mazaheri [19], Romli et al. [30],
Daryani et al. [31], yet inconsistent with the results of the
study conducted by Adamu et al. [20]. In another investi-
gation conducted by Pirzadeh and Amidi Mazaheri [19],
97.14% of the participants in the intervention group per-
formed the Pap smear test after the intervention. How-
ever, only 2.86% of the control group did so. Romli et al.
[30] recruited female entrepreneurs in the northern state
of Malaysia and found that the Pap smear test in the
intervention group changed significantly from 48% (in
the baseline state) to 68% (in evaluation 1) and from 68
to 79% in the next evaluation. A significant increase was
also observed in the Pap smear test of the control group
from 63% (in the baseline state) to 76% in the first stage
of evaluation. Daryani et al. [31] conducted their study to
determine the effectiveness of an educational interven-
tion based on the health belief model in women’s prac-
tice of the Pap smear test. They showed that, after the
intervention, there was a significant difference between
the two groups in terms of the practice of the Pap smear
test. However, the results reported by Adamu et al. [20]
showed that the proportion of women’s practice of Pap
smear test was low in both groups, in the baseline and
after the intervention and also between the two stages
in the intervention group. Respondents were asked why
they did not take the test. Prior to the intervention, 52.3%
of the intervention group and 63.6% of the control group
reported that they were not asked to do so. 18.2% of the
intervention group and 5.2% of the control group felt
they did not need a Pap smear test. 6.7% of the interven-
tion group and 1.3% of the control group stated that they
did not like to do the test.

Considering the positive effects of the educational
intervention based on the PEN-3 model, it is suggested
to use this model in other areas of health promotion and
health behavior in women. It is also recommended to
plan for designing and implementing educational inter-
ventions based on the PEN-3 model to reduce cultural



Seyrafi et al. BMC Cancer ~ (2022) 22:1226

and environmental barriers to making healthy decisions
in other populations of the society.

To conduct this study, the method of sampling among
visitors to health care centers was convenience in type.
During the Covid-19 pandemic, people visited healthcare
centers significantly less than before. Thus, our sampling
was restricted. We suggest that in future studies, the
researchers use random sampling from among the list of
households to make it possible to include more samples
(greater sample size and more diverse population).

Limitations

There are certain limitations in the present study includ-
ing the small sample size and, thus, the limited generaliz-
ability of findings to the whole population, failure to hold
face-to-face training in the Covid-19 pandemic and the
limited communication with people. Due to the coinci-
dence of the study with the prevalence of coronavirus
in the world and the risk of transmission of coronavirus
through holding face-to-face training and for protecting
the health of participants, we hold intervention sessions
online. Due to the cultural and environmental barriers in
our country (Table 1), the presence of women in medical
centers make them familiar with treatment environment
and women’s diseases, as well as the services they could
receive and online sessions created restrictions in this
regard. One strength of the study is that it was pioneering
in adopting the PEN-3 model to prevent cervical cancer
in Iran and Bandar Abbas.

Conclusion

The present study indicated the effectiveness of the
PEN-3 model in increasing cervical cancer screening
behavior (Pap smear) and clinical examination. Accord-
ing to the PEN-3 model, at first, the perceptual, cultural
(e.g., embarrassment and unavoidable cancer) and envi-
ronmental factors (e.g., lack of access to centers and lab-
oratories, the high cost of screening) affecting behavior
were identified. Then, an appropriate intervention pro-
gram was designed and implemented based on the PEN-3
model. Attempts were made to increase the participants’
knowledge, attitude, enablers, nurturers and screening
behavior. The increase in Pap smear screening behavior
and clinical examination in the intervention group (after
the intervention) indicates the effectiveness of this inter-
vention at the community level to reduce the incidence
of the later stages of cancer through regular cervical can-
cer screening procedures. Therefore, interventions based
on the PEN-3 model with an emphasis on raising knowl-
edge, changing beliefs and identifying socio-cultural and
environmental factors affecting cervical cancer screening
behavior are highly recommended.
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