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Abstract

Background: Pregnancy and delivery are among the leading causes of mortality, morbidity, and disability worldwide. This study
aimed to analyze the effectiveness of an educational intervention based on the health belief model in preventing high-risk behaviors
among pregnant women.
Methods: This randomized controlled field trial was done in 2015 on 88 pregnant women who referred to two main healthcare cen-
ters in Sarbisheh, Iran. Women were purposively recruited and randomly allocated to an intervention and a control group. For data
collection, a questionnaire was developed based on the components of the health belief model. Participants completed the ques-
tionnaire both before and three months after the intervention. Women in the intervention group were offered three educational
and counseling sessions on high-risk pregnancies, prenatal care, and high-risk behaviors during pregnancy. The SPSS software (v.
22) was used to analyze the data by running the Wilcoxon, the Mann-Whitney U, and the Chi-square tests.
Results: The age mean values in the intervention and the control groups were 27.66 ± 5.30 and 26.6 ± 5.33, respectively (P = 0.2).
At baseline, groups did not differ significantly from each other regarding the mean scores of knowledge, health belief model com-
ponents, and behavior (P > 0.05). However, three months after the intervention, the scores of knowledge, health belief model com-
ponents, and behaviors were significantly better in the intervention group than in the control group (P < 0.05). Moreover, in the
intervention group, there were significant differences between the pretest and posttest mean scores of knowledge, health belief
model components, and behaviors (P < 0.001).
Conclusions: Health education programs based on the health belief model can effectively prevent high-risk behaviors among preg-
nant women.
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1. Background

In developing countries, pregnancy and delivery are
among the leading causes of mortality, morbidity, and
disability worldwide. About 23% - 25% of deaths and 18%
of disease burden among women aged 15 - 44 are due
to pregnancy and delivery. Improving women’s access to
healthcare services and broadening their health knowl-
edge through prenatal, perinatal, and postnatal educa-
tion and counseling can prevent death in these periods (1).
Statistics show that more than 40% of pregnancies in Sar-
bisheh county, Iran, are high-risk (2).

Healthcare specialists believe that planned and effec-
tive education can prevent maternal and fetal complica-
tions through reducing pregnant women’s high-risk be-
haviors such as cigarette smoking, failure to intake folic
acid and iron supplements, and limited consumption of
vegetables, fruits, and dairy products, (3). However, the ef-
fectiveness of health education and high-risk behavior pre-
vention programs largely depends on the use of appropri-
ate theories and models and the identification of attitudes,
beliefs, and context (3).

Health belief model (HBM) is one of the models for ex-
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plaining health-related behavior modification. This model
holds that behavior is affected by knowledge and attitude.
It motivates people for behavior modification through pro-
moting their perceived susceptibility and severity to high-
risk behaviors and managing perceived barriers and bene-
fits. The great popularity of HBM is due to its great predic-
tive power.

In this study, we used HBM to improve pregnant
women’s attitudes and knowledge about perinatal care,
modify their misconceptions, and prevent their high-risk
behaviors. The aim of the study was to analyze the effective-
ness of an educational intervention based on the HBM in
preventing high-risk behaviors among pregnant women.

2. Methods

This randomized controlled field trial was conducted
in 2015 on pregnant women who lived in Sarbisheh, Iran.
The women were purposively recruited. At the time of
the study, there were two main healthcare centers in Sar-
bisheh; one was randomly considered as the control and
the other as the intervention group. Eligibility criteria
were basic literacy skills, informed consent for participa-
tion, and the ability to attend educational sessions. Partici-
pants who were absent in more than one session, migrated
to other cities, or had an abortion, stillbirth, or delivery
were excluded.

Initially, a list of eligible women purposively was cre-
ated and then, 44 women were randomly recruited from
each healthcare center-88 in total. Based on the formula of
sample size calculation for comparing two means and the
results of a local study (4), the sample size was determined
to be 40 for each group. However, the sample size was in-
creased to 44 in order to compensate any probable exclu-
sion.

A two-part researcher-made instrument was used for
data collection. The first part contained twelve items on
women’s demographic characteristics such as age, preg-
nancy rank, and educational status. The second part was
on women’s knowledge and attitude about high-risk preg-
nancy. This part was developed based on the HBM and it
contained three main dimensions, namely knowledge, be-
havior, and HBM components. The knowledge dimension
contained ten questions, wrong and right answer to each
was respectively scored 0 and 10. Thus, the total knowl-
edge score was 0 - 100. The behavior dimension also com-
prised fifteen items; each was scored on a Likert-type scale
from 1 to 7, resulting in a total behavior score of 15 - 105. Fi-
nally, the HBM components dimension contained 27 items
on perceived susceptibility (8 items), perceived severity (10
items), perceived benefits (4 items), and perceived barri-
ers (5 items). Each item of this dimension was rated from 1

(Completely disagree) to 5 (Completely agree), yielding the
total perceived susceptibility, perceived severity, perceived
benefits, and perceived barriers scores of 8 - 40, 10 - 50, 4
- 20, and 5 - 20, respectively. The questionnaire was devel-
oped based on the results of a literature review and then,
five nursing instructors assessed and approved its face and
content validity. For reliability assessment, we recruited
twenty pregnant women to complete the questionnaire
and then, calculated Cronbach’s alpha. The Cronbach’s al-
pha values of all dimensions were greater than 0.8.

Initially, the questionnaires were distributed to par-
ticipants and information about how to complete them
was provided. Then, the participants were asked to com-
plete the questionnaires. Next, women in the intervention
group were offered three educational sessions on high-risk
pregnancies, prenatal care, and high-risk behaviors during
pregnancy. Educations were provided through the lecture
and the question-and-answer methods. The contents of the
sessions were as follows. The first session was on the moti-
vation for maternal and fetal health based on the HBM. The
focus of this session was on promoting participants’ per-
ceived susceptibility and motivation for health. The sec-
ond session was on improving knowledge and promoting
perceived susceptibility and severity respecting high-risk
behaviors during pregnancy. Finally, the third session was
held to assess and reduce perceived barriers to prenatal
care, explain the benefits of prenatal care, and promote
self-efficacy. Women in the control group received no HBM-
based educations. Three months after the intervention,
all participants in both groups recompleted the question-
naires.

Collected data were entered into the SPSS software (v.
22). Variable distribution was assessed via the Kolmogorov-
Smirnov test. Given the non-normal distribution of the
study variables, the Wilcoxon, the Mann-Whitney U, and
the Chi-square tests were used for between- and within-
group comparisons. P values lower than 0.05 were
considered statistically significant. The Ethics Commit-
tee of Yazd University of Medical Sciences approved the
ethical considerations of the present study under No
Ir.ssumedicine.REC.1395.30.

3. Results

The study was conducted on 88 women-44 in each
group. Age mean values in the intervention and the con-
trol groups were 27.66 ± 5.30 and 26.6 ± 5.33, respectively.
Statistical analysis revealed that women in the interven-
tion group did not significantly differ from their counter-
parts in the control group concerning their age, between-
pregnancy time interval, the number of children, educa-
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tional and employment status, and place of residence (P >
0.05).

At baseline, between-group differences regarding the
scores of knowledge, HBM components, and behavior were
not statistically significant (P > 0.05). However, three
months after the intervention, all between-group differ-
ences were statistically significant (P < 0.05). Moreover, in
the intervention group, the posttest scores of knowledge,
HBM components, and behavior were significantly better
than the corresponding pretest scores (P < 0.05) while in
the control group, none of the pretest-posttest differences
were statistically significant (P > 0.05; Table 2).

Table 1. Pregnant Women’s Demographic Characteristicsa

Variable Group P Value (Chi-Square Test)

Intervention Control

Educational status 0.8

Primary 11 (25) 10 (22.7)

Guidance school 10 (22.7) 14 (31.8)

High school 20 (45.5) 18 (40.9)

University 3 (6.8) 2 (4.5)

Number of children 0.97

0 16 (36.4) 15 (34.1)

1 17 (38.6) 19 (43.2)

2 8 (18.2) 6 (13.6)

3 and more 3 (6.8) 4 (9.1)

Age 0.38

Less than 18 0 (0) 2 (4.5)

18 - 25 11 (25) 16 (36.4)

25 - 30 19 (43.2) 15 (34.1)

30 - 35 7 (15.9) 7 (15.9)

35 - 40 7 (15.9) 4 (9.1)

Between-pregnancy time interval 0.97

First pregnancy 15 (34.1) 14 (31.8)

Less than 3 years 13 (29.5) 13 (29.5)

More than 3 years 16 (36.4) 17 (38.6)

a Values are expressed as No. (%).

Table 4 shows sources of health information for preg-
nant women at baseline. Table 4 shows that healthcare
providers were the most important source of health infor-
mation for participating pregnant women.

4. Discussion

Study findings showed that HBM-based educational in-
tervention caused significant changes. At baseline, there
was no significant difference between the groups regard-
ing the score of knowledge about high-risk and preven-
tive behaviors, while three months afterward, the knowl-
edge score was significantly greater in the intervention

group than in the control group. Moreover, the within-
group pretest-posttest difference in the intervention and
the control groups regarding knowledge score was re-
spectively significant and insignificant. All these findings
support the hypothesis that HBM-based educational inter-
vention significantly improves knowledge. In line with
our findings, Yakhforooshha et al. (2008) found HBM-
based education effective in improving the knowledge of
women participating in a Pap smear screening program
(5). Hazavehei et al. (2007) also reported the effectiveness
of the HBM-based educational intervention in improving
osteoporosis-related knowledge (6).

We also found that the posttest-pretest mean differ-
ence of knowledge score was significantly greater in the
intervention group than in the control group (P < 0.001).
This finding also supports the effectiveness of HBM-based
educational intervention in improving pregnant women’s
knowledge about the prevention of high-risk behaviors
during pregnancy. Educational interventions enable peo-
ple to compare the outcomes of their current behaviors
with the positive outcomes of recommended behaviors. A
person who has strong positive beliefs about the outcomes
of a behavior would have positive evaluation and intention
of doing that behavior.

At baseline, the between-group difference regarding
the mean score of perceived susceptibility was not statis-
tically significant while three months after the interven-
tion, the score in the intervention group was significantly
higher than that in the control group. Moreover, in the
control group, there was no significant difference between
the pretest and posttest mean scores of perceived suscep-
tibility while in the intervention group this difference was
statistically significant. Besides, the posttest-pretest mean
difference of perceived susceptibility score in the interven-
tion group was significantly greater than that in the con-
trol group. Aminshokravi (2012) and Pirzadeh and Maza-
heri (2012) also found that HBM-based education signifi-
cantly improved women’s perceived susceptibility about
the Pap smear screening test (7, 8).

We also found that although there was no statisti-
cally significant difference between the groups regarding
the pretest mean score of perceived severity, the between-
group difference at posttest was statistically significant.
Moreover, in the control group, there was no significant
difference between the pretest and posttest mean scores
of perceived severity while in the intervention group this
difference was statistically significant. In addition, the
posttest-pretest mean difference of perceived severity in
the intervention group was significantly greater than that
in the control group. These findings confirm the positive
effects of the HBM-based educational intervention on per-
ceived severity to high-risk behaviors during pregnancy.
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Table 2. Within- and Between-Group Comparisons Regarding the Mean Scores of Knowledge and HBM Componentsa

HBM Components Time P Value (Wilcoxon Test) Posttest-Pretest Mean Difference

Before After

Knowledge

Intervention 55 ± 11.9 87.3 ± 11.3 < 0.001 32.3 ± 16.7

Control 54.6 ± 19.3 54.3 ± 19.5 0.32 -0.32 ± 1.5

P value (Mann-Whitney U test) 0.91 < 0.001 - < 0.001

Perceived severity

Intervention 19.8 ± 5.5 35.2 ± 5.1 < 0.001 5.45 ± 7.3

Control 30.2 ± 5.1 28.6 ± 5.5 0.17 -0.68 ± 5.4

P value (Mann-Whitney U test) 0.72 < 0.001 - < 0.001

Perceived susceptibility

Intervention 30.2 ± 4.6 35.9 ± 4.9 < 0.001 5.68 ± 6.2

Control 32.2 ± 5.03 30.2 ± 5.1 0.38 -0.68 ± 5.4

P value (Mann-Whitney U test) 0.07 < 0.001 - < 0.001

aValues are expressed as mean ± SD.

Table 3. Within- and Between-Group Comparisons Regarding the Mean Scores of Knowledge and HBM Componentsa

HBM Components Groups Time P value (Wilcoxon Test) Posttest-Pretest Mean Difference

Before After

Perceived benefits

Intervention 14.3 ± 6.6 19.4 ± 4.9 < 0.001 5.1 ± 8.5

Control 16.2 ± 5.5 15.1 ± 5.1 0.32 -1.14 ± 7.5

P value (Mann-Whitney U test) 0.32 < 0.001 - < 0.001

Perceived barriers

Intervention 19.2 ± 6.6 15.7 ± 7.1 < 0.001 -3.5 ± 6.8

Control 16.8 ± 7.7 18.9 ± 7.5 0.26 2.04 ± 11.3

P value (Mann-Whitney U test) 0.26 < 0.001 - < 0.001

Self-efficacy

Intervention 17.95 ± 5.1 23.4 ± 4.8 < 0.001 5.45 ± 6.6

Control 18.9 ± 4.4 17.9 ± 4.1 0.32 -0.91 ± 6

P value (Mann-Whitney U test) 0.32 < 0.001 - < 0.001

Behavior

Intervention 12.5 ± 5.3 17.9 ± 4.1 < 0.001 5.45 ± 6.9

Control 11.1 ± 4.9 12.1 ± 4.1 0.37 0.91 ± 6.7

P value (Mann-Whitney U test) 0.37 < 0.001 - < 0.001

aValues are expressed as mean ± SD.

Hazavehei et al. (2007), Yakhforooshha et al. (2008), and
Rakhshani et al. (2013) also used HBM to promote the Pap
smear screening and found that HBM-based educational
intervention was effective in improving perceived severity

to the complications of cervical cancer (5, 6, 9).

Study findings also revealed that at baseline, there
was no significant between-group difference regarding the
mean score of perceived benefits, while three months af-
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Table 4. Pregnant Women’s Sources of Health Informationa

Source Group

Intervention Control Total

Healthcare providers 20 (45) 20 (45) 40 (45)

Mass media 9 (20) 12 (27) 21 (23)

Family members 10 (22) 20 (45) 30 (34)

Peers and friends 10 (22) 18 (40) 28 (32)

aValues are expressed as No. (%).

ter the intervention, the perceived benefits mean score
in the intervention group was significantly greater than
that in the control group. Moreover, although pretest-
posttest within-group difference regarding the perceived
benefits mean score in the control group was not statis-
tically significant, the posttest mean score of perceived
benefit in the intervention group was significantly greater
than the pretest score. Furthermore, the posttest-pretest
mean difference of perceived benefits score was signifi-
cantly greater in the intervention group than in the con-
trol group. Shojaeizadeh et al. (2011) also found HBM-
based education effective in significantly improving per-
ceived benefits mean score and increasing the rate of do-
ing the Pap smear test from 0% to 81.4% (10). Karimy et al.
(2012) also found that HBM-based education significantly
improved perceived benefits mean score from 11.49 to 19.95
(11). Several studies showed the positive correlation of per-
ceived benefits with engagement in high-risk pregnancy
preventive behaviors as well as the positive effects of HBM-
based education on the perceived benefits of preventive
behaviors (9-11).

The findings of the present study also showed no sig-
nificant between-group difference at baseline regarding
the mean score of perceived barriers. Yet, three months
after the intervention, the perceived barriers mean score
was significantly lower in the intervention group than in
the control group. Moreover, although the pretest-posttest
within-group difference in the control group was statisti-
cally insignificant, the posttest mean score of perceived
barriers in the intervention group was significantly lower
than the pretest score. In addition, the posttest-pretest
mean difference of perceived barriers scores in the inter-
vention group was significantly different from that of the
control group. All these findings support the effectiveness
of HBM-based education in decreasing perceived barriers
mean score. Similarly, Rakhshani et al. (2013) found that
HBM-education significantly decreased perceived barriers
mean score (9). Jalilian et al. (2011) reported perceived bar-
riers as a significant predictor of undergoing Pap smear

screening test and recommended strategies for reducing
perceived barriers to undergoing the test (12). The results
of a cross-sectional study by Reimers et al. (2009) also
showed that appropriate educational programs could re-
duce barriers to the Pap smear test through improving
women’s knowledge about the test (13). Schulmeister and
Lifsey (1999) also concluded that appropriate educational
interventions are needed for reducing the barriers to the
Pap smear test (14).

We also found no significant between-group difference
regarding the mean score of perceived self-efficacy at base-
line. However, three months after the intervention, this
difference was statistically significant. Moreover, although
in the control group, the pretest-posttest within-group dif-
ference regarding the mean score of perceived self-efficacy
was not statistically significant, the posttest mean score of
perceived self-efficacy in the intervention group was sig-
nificantly greater than the pretest score. Additionally, the
posttest-pretest mean difference of perceived self-efficacy
score was significantly greater in the intervention group
than in the control group. Earlier studies also showed
the effectiveness of educational interventions in improv-
ing the mean scores of perceived self-efficacy (14-16). Educa-
tional interventions help people understand that they are
able to engage in a given behavior.

Finally, study findings indicated that after the edu-
cational intervention, the mean score of practice or be-
havior in the intervention group significantly increased
from 12.50 to 17.95, while it did not change significantly
in the control group. Ramazankhani et al. (2008), Kamali
and Heydarnia (2008), and Arland (2013) also reported the
same finding (15-17). Aminshokravi (2012) also found that
HBM-based education significantly increased the number
of women who underwent the Pap smear test from 30% to
53.9% (7).

The findings of this study might have been affected by
factors such as the shortage of educational facilities in the
study setting, pregnant women’s different personal and
cultural characteristics, and their reluctance to participate
in some courses of the educational program due to the lack
of public transportation facilities in Sarbisheh.

4.1. Conclusion

Study findings show that HBM-based educational in-
tervention is effective in increasing the rate of high-risk
pregnancy preventive behaviors from 12.5% to 18%. More-
over, it significantly improves pregnant women’s knowl-
edge and perceived susceptibility, severity, benefits, and
barriers with respect to preventive behaviors.
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