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Article info: Introduction: The World Health Organization recognizes oral health as an integral part of public
) : : health and believes that untreated oral diseases may greatly affect the quality of life, especially in
Received: 21/04/2020 : pregnant mothers who should maintain their health and their babies’ health.

A ted: 25/05/2020 — . . . . . .
ceepte /05/ Objective: This study aimed to determine the effect of educational intervention based on a health

Available Online: 01/07/2020 :  belief model on oral and dental health behavior in pregnant women.

Materials and Methods: In this randomized clinical trial, 110 pregnant mothers attending 15
health centers in Rasht City, Iran (a total of 33 centers) were randomly allocated to case and
control groups. After the analysis of pretest data (collected using a psychometric questionnaire),
an intervention was designed and executed based on the Health Belief Model (HBM). Post-test
was administered three months after the intervention and the obtained data were analyzed by
using the Chi-square and independent and linear regression test.

Results: The majority of the mothers in the case (83.6%) and control (89.1%) groups were 18-
30 years old and most mothers in the case (45.5%) and control (58.2%) groups had high school
education. The MeanSD score of awareness, different constructs of HBM, and performance
increased significantly in the case group after the intervention (P<0.05). The MeanzSD score
of performance was 35.45+12.52 in the case group before the intervention and it increased to
77.2619.33 three months after the intervention (P<0.05).

: Conclusion: The results showed that intervention based on this model enhanced oral and dental
Keywords: health behaviors. The results also suggested that the mothers lacked adequate awareness and
. had a poor performance in adopting oral and dental health behaviors. This model can be used as

Oral health, Pregnant women, o . . . . ) )
a framework for designing and implementing educational interventions to decrease dental caries.
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Highlights
e Oral and dental health is a crucial aspect of public health.
e Oral hygiene during pregnancy can impact maternal and fetal health.
e Teaching pregnant mothers can affect maintaining good oral hygiene.

e The training of pregnant mothers based on the health belief model in the present study affected their oral and
dental health behaviors.

Plain Language Summary

Dental caries, as one of the most common diseases, threatens all age and sex groups, but some groups are more
vulnerable. Maternal oral and dental diseases are indirect risk factors for premature birth and low birth weight. The
factors that increase the likelihood of dental caries during pregnancy are overlooking oral health, consuming sweets,
and changes in mouth acidity. Also, nausea and vomiting are common in early pregnancy and lay the grounds for
caries. Hormonal and nutritional changes provide a suitable condition for gum diseases and dental caries in pregnant
mothers. On the other hand, healthcare practices that are easily done in normal conditions may be hindered in preg-
nant women. This study aimed to determine the effect of educational intervention based on a special model on oral
and dental health behavior in pregnant women. The awareness of the mothers was not enough before the interven-
tion in our study and they had a poor performance in adopting oral health care behaviors. But after the intervention,
their awareness increased. As for the frequency of brushing, about one-third of the mothers brushed their teeth once
daily before the education but most of them brushed twice daily after the education. These results indicate the effect

of education on oral health in pregnant mothers.

Introduction

ral and dental health is an important aspect

of public health. It is also one of the main

programs of the World Health Organiza-

tion (WHO) in the area of chronic disease

prevention and health promotion. Ad-
ditionally, the main objectives of oral hygiene become
more specific for the enhancement of the quality of oral
hygiene systems [1]. {MazloomiMahmoodabad, 2008
#41} Oral health is an important component of general
health and its recognition is essential for designing oral
and dental health interventions [2]. Overlooking oral
and dental health results in many diseases like dental
caries, gingivitis, dental plaque, and periodontitis [3].
Dental caries and periodontal diseases are among the
most prevalent diseases in society [4].

It is hard to find people who lack dental caries in their
lifetime [5]. In general, more than 99% of people have
caries [6]. Although dental caries, as one of the most
common diseases, threatens all age and sex groups,
some groups are more vulnerable due to their special
physiologic conditions [7, 8].

The factors that increase the likelihood of dental car-
ies during pregnancy are overlooking oral health, con-
suming sweets, hormonal changes causing gestational
gingivitis, changes in mouth acidity, and nausea and
vomiting that are common in early pregnancy and lay
the grounds for caries [9]. Hormonal and nutritional
changes provide a suitable condition for gum diseases
and dental caries in pregnant mothers. On the other
hand, healthcare practices that are easily done in nor-
mal conditions may be hindered in pregnant women
[8, 10]. Nausea and vomiting in early pregnancy also
predispose the expecting mother to dental caries and
increase the odds of gingivitis. Oral and dental problems
lead to disorders in nutrition and the digestive system as
well as other systems [11].

Metabolic changes like changes in hormonal levels
affect the oral metabolism of pregnant mothers and
prepare the conditions for periodontal diseases [12].
Maternal periodontal diseases are indirect risk factors
for preterm birth and low birth weight via transferring
bacterial products like endotoxins and the inflammatory
mediators produced by the mother [13, 14].
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The results of a study showed that while 96.8% of
the mothers agreed with dental checkup during preg-
nancy, 55.9% undertook it [15]. Another study showed
that only 35% of mothers performed oral and dental
care during pregnancy [16]. In this regard, Saddki et
al. reported that only 29% of the mothers had dental
visits during pregnancy, and the mothers who reported
dental visits were those who received education before
pregnancy and were aware of the relationship between
oral health and pregnancy outcomes [17].

Many expecting mothers believe that dental procedures
during pregnancy are harmful to them or their babies
[18]. Education and provision of prenatal care, safe de-
livery, and postpartum care are important components
of reproductive health and play an important role in the
health of pregnant mothers [19]. These studies indicate
the need for educational interventions for oral hygiene
improvement, and the first step in prevention is to en-
hance the culture of health and prevention in people [20].

Today, the health care providers’ approach to health
education has changed, and traditional educational
interventions have been replaced with model-based
educational interventions [3]. The Health Belief Model
(HBM) is one of the most effective educational models
for health improvement. This model was designed in the
early 1950s and developed gradually since then. This
model is mainly used for disease prevention [21, 22]. It
uses the constructs of perceived severity, perceived sus-
ceptibility, perceived benefits, perceived barriers, cue
to action, and self-efficacy to predict the behavior [23].
This model has been suggested as an effective model for
oral health [24]. Regarding the importance of oral hy-
giene during pregnancy, this study aimed to determine
the effect of educational intervention based on HBM on
oral and dental health behavior in pregnant women.

Materials and Methods

The subjects of this randomized clinical trial study
were selected from expecting mothers attending 15
health centers of Rasht City, Iran (a total of 33 centers),
and randomly allocated to case and control groups. One
hundred and ten samples were required according to a
study by Shamsi in the area of postintervention perfor-
mance (SD of health behavior 9.1 and 9.8 before and
after education respectively) [7] and the test power is
80% and a confidence interval of 95%. From July 2015 to
September 2015, a certain number of the participants
proportional to the population coverage by the center
were randomly selected using a simple random sam-
pling method at each center.
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The inclusion criteria were primiparity, lack of ad-
vanced oral, dental, and gingival diseases, ability to read
and write, lack of occupation in fields related to den-
tistry, gestational week, and willingness to participate in
the study. Initially, the selected sample was more than
110 to replace some pregnant mothers who did not
wish to continue the research and underwent abortion.

The data were collected using a psychometric ques-
tionnaire developed by Shamsi et al. and with his per-
mission [25]. It included questions on awareness, HBM
constructs, and performance as follows: Perceived sus-
ceptibility with 8 questions (for example to what extent
the mothers thought they had exposed to dental car-
ies); perceived severity with 7 questions (about the con-
sequences of dental caries for the mother or fetus), per-
ceived benefits with 10 questions (on the advantages
oral and dental health care behaviors and their benefits
like prevention of dental caries, etc.), perceived barriers
with 14 questions (items like costs, unfamiliarity with
correct techniques of brushing and flossing, etc.), and
self-efficacy with 8 questions (ability to brush and floss
correctly, etc.). Finally, cue to action had 8 questions
(accelerators of the need for health care in the mother
such as the dentist, midwife, spouse, and so on). All
questions were rated based on a 5-point Likert scale,
and the questions of the cue to action were calculated
as cumulative frequency.

The performance section included 14 questions in dif-
ferent areas like the way of brushing and flossing, regu-
lar dental visits, use of fluoride mouthwash after nausea
and vomiting. The first two items were evaluated using
direct observation of the mother’s performance on den-
tal models. The mothers’ self-reports were used to re-
cord their performances in other areas. The score of the
questions in the constructs of perceived susceptibility,
severity, benefits, barriers, and self-efficacy ranged from
1to 5 (1. completely disagree; 2. Disagree; 3. No idea; 4.
Agree; 5. completely agree). The total score of each con-
struct was calculated out of a score of 100. (Each correct
behavior received a score of 1 and each wrong behavior
received a score of 0 in the performance checklist).

After collecting data, the multivariate linear regression
analysis was used to identify the educational needs and
to determine the construct that should be used in educa-
tional sessions. After needs assessment in this stage and
according to the designed model, an educational inter-
vention by the researcher was designed for the interven-
tion group (10-15 people in each group in 6 sessions for
30-45 minutes). The educational intervention based on
the model was composed of a combination of direct edu-
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cation, including group discussion, lecture, question and
answer, brainstorming, practical demonstration, and in-
direct education such as educational pamphlet booklet.

The purpose and content of the training were based
on the training goals and the resources of the Ministry
of Health and Medical Education, including what moth-
ers need to know about how to get oral and dental care
during pregnancy. The data were collected from case
and control groups 3 months after the intervention.
The data collection steps are shown in Figure 1. The
obtained data were described as mean with standard
deviation for quantitative and frequency with percent-
age for qualitative variables. Multivariate linear regres-
sion analysis was used to identify the educational needs
and to determine the constructs that should be used in
educational sessions. Two groups were compared using
the independent t-test and Chi-square test based on the
type of variables and the normality of the data. All anal-
ysis was performed in SPSS version 16. After completing
the data collection process, the prepared training pam-
phlet was provided to the control group members.

Results

The majority of the mothers in the case (83.6%) and
control (89.1%) groups were 18-30 years old. The ges-
tational age of 67.3% and 78.2% of the mothers in the
case and control group was 14-28 weeks. The results
showed that most mothers in the case (45.5%) and con-
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trol (58.2%) groups had a high school education. Most
mothers had health insurance and were housewives,
and most of their husbands were self-employed. As
for the frequency of brushing, 38.2% of the mothers
brushed their teeth once daily before the intervention
and 83.6% of them brushed twice daily after the inter-
vention in the case group. Also, 38.2% of the mothers
brushed once daily before the intervention and 49.1%
of them brushed twice daily after the intervention in the
control group. Regarding flossing, 67.3% of the mothers
in the case group did not floss before the intervention
but 70.9% of them flossed twice daily after the interven-
tion with no significant difference. Also, 52.7% of the
mothers in the control group did not floss before the
intervention and 58.2% of them flossed once daily after
the intervention. The frequency of brushing and flossing
increased in both groups but the increase was signifi-
cantly greater in the case group versus the control group.

Regression analysis was used to determine the predict-
ability and preparation of educational material. Regres-
sion analysis revealed that awareness and perceived
susceptibility and perceived barriers as independent
variables explained 20% of the variance of performance
as a dependent variable in pregnant women (Table 1).
It should be mentioned that based on regression analy-
sis, the predictability power of awareness ($=0.382) and
the constructs of perceived susceptibility (f=-0.263)
and perceived barriers (f=-0.367) were more than oth-
er items. Regression analysis results were not significant

/

15 health centers
of Rasht ( total of
33 stations)

~

16 stations for control
group

l

55 control group plus 3

extra

l

2 Abortion and
replacement

l

55 control group

17 stations for case
group

l

55 case group plus 3
extra

55 case group

Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram
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Table 1. The predictive power of knowledge and constructs of the health belief model in performance

Variable B Standardized Sig.*
Knowledge 0.382 0.001
Perception sensitive -0.263 0.02
Perceived severity 0.145 0.3
Perception benefits -0.270 0.09
Perception barriers -0.367 0.001
Perception self-efficacy 0.162 0.09

*Multivariate linear regression

Table 2. Comparison of the mean scores of Health Belief Model constructs before and after the intervention in the study groups

MeantSD
Model Structure Groups
Before the Intervention After the Intervention
Case 44.44+14.39 87.6+£11.65
Knowledge
Control 49.41+13.73 63.72+13.12
Sig.* 0.067 0.0001
Case 72.0949.47 90.04+5.64
Perception sensitivity
Control 75.86+11.94 83.68+10.53
Sig.* 0.069 0.0001
Case 80.47+6.41 94.3+5.12
Perceived severity
Control 80.16+9.03 86.07+7.24
Sig.* 0.836 0.0001
Case 84.18+6.72 96.32+4.53
Perception benefits
Control 84.65+8.39 87.89+7.66
Sig.* 0.745 0.0001
Case 48.0419.16 30.07+7.47
Perception barriers
Control 49.9+10.33 44.14+9.69
Sig.* 0.32 0.00001
Case 74.86+10.51 95.22+4.14
Perception self-efficacy
Control 81.72+10.39 85.18+9.52
Sig.* 0.001 0.0001
Case 35.45+12.52 77.269.33
Performance
Control 39.6+18.58 49.6+14.37
Sig.* 0.172 0.0001

* t-test
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Table 3. Frequency of internal and external cues to action regarding adopting oral health behaviors before the intervention

No. (%)
External Cues to Action
| ig.*
(Promoting Oral Health Behaviors) Sass oty Sig
Before the Intervention Before the Intervention
Midwife clinic 9(16.4) 15 (27.3)
Doctor 9(16.4) 11 (20)
Dentist 10 (18.2) 11(20)
Spouse 15(27.3) 12 (21.8)
0.3
Parent - -
Friends - -
Magazines and Media 12 (21.8) 6(10.9)
Pampbhlets and booklets - -
No. (%)
Internal Cues to Action o
(Promoting Oral Health Behaviors) Case Control Sig.
Before the Intervention Before the Intervention
Toothache 6(10.9) 3(5.5)
Fear of having to Decay 18(32.7) 27 (46.1)
0.16
Fetal health 19 (34.5) 11 (20)
A sense of peace and joy 12 (21.8) 14 (25.5)

* Chi-square test

for other constructs. Therefore, perceived susceptibility
should increase for the mothers to find themselves ex-
posed to the risk of dental caries. Besides, awareness
should increase to boost perceived susceptibility. On
the other hand, the barriers should be removed for the
mothers to improve their performance.

Table 2 presents no significant difference between the
two groups except in perceived self-efficacy before the
intervention while the difference was significant after
the intervention.

Tables 3 and 4 show the relative frequency distribu-
tion of internal and external cues to action in case and
control groups before and after the intervention. Before
the intervention, there was no significant difference in
external and internal cues to action between the two
groups while after the intervention, internal and exter-
nal cues to action became significant in both groups.

Discussion

Considering the results, the awareness of the moth-
ers was not enough in our study and they had a poor
performance in adopting oral health care behaviors.
The difference in the mean score of awareness between
the two groups before the intervention did not differ
significantly. However, the mean score of awareness in-
creased after the intervention and the difference in the
mean score of awareness was significant between the
two groups. Although the mean score of awareness in-
creased significantly in the control group after the inter-
vention it could be due to the arousal of curiosity in the
control group following the distribution of the question-
naire among them persuading them to seek answers to
the questions, which eventually increased their aware-
ness. In Shamsi et al. study, the mean score of aware-
ness increased, and the difference was significant [7].
Moreover, Mohebi reported that the mean score of
awareness in the case and control group increased,
and the difference was significant in the post-test [4].
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Table 4. Frequency of internal and external cues to action regarding adopting oral health behaviors after the intervention

No. (%)

External Cues to Action

(Promoting Oral Health Behaviors) =S

Control Sig.*

After the Intervention

After the Intervention

Midwife - 21(38.2)
Doctor 12 (21.8) 8(14.5)
Dentist 19 (34.5) 8(14.5)
Spouse 9(16.4) 12 (21.8)
0.0001
Parent - (5.5)3
Friends 6(10.9) -
Magazines and media 6(10.9) 3(5.5)
Pamphlets and booklets 3(5.5)
No. (%)
Internal Cues to Action .
(Promoting Oral Health Behaviors) Case onee Sig.
After the Intervention After the Intervention
Toothache 6(10.9) -
Fear of having to Decay (21.8)12 30 (54.5)
0.001
Fetal health 16 (39.1) 11 (20)
A sense of peace and joy 21(38.2) 14 (25.5)

*Chi-square test

Haerian showed a significant increase in the level of
awareness in both groups after health education [2].
However, the results of the Hajimiri study revealed that
the level of awareness decreased in the control group
and increased significantly in the case group following
education [26].

The level of awareness has increased in most studies
but the mean score of awareness is different in various
investigations. This difference may be related to mater-
nal age at the provincial level. Moreover, this difference
can be attributed to differences in the study populations
or economic status. The awareness of the mothers may
also be different depending on the education they re-
ceive from the personnel in each geographical location.

The score of oral health performance did not have a
significant difference between case and control groups
before the intervention. However, the score of perfor-
mance increased in both groups after the intervention,
leading to a significant difference between the two
groups. Finally, the results of the study showed that fol-
lowing the HBM intervention, the performance of the
case group improved significantly. An improvement

in the performance was also observed in the control
group, which was probably due to the curiosity arous-
al and awareness raising. However, the increase was
greater in the case group, indicating the effect of educa-
tion based on the HBM.

In our study, the mothers showed a weak performance
in adopting oral health care behaviors. The effective fac-
tors in this regard may be physiological, hormonal, or
physical changes of the mothers during pregnancy, which
keeps them from adopting appropriate oral health care
behaviors besides causing exhaustion and tiredness.

Likewise, Hajimiri et al. [26] and Sohrabi Vafa [27]
reported a significant increase in performance in the
case group following education. In the Bahri study, the
two groups had no significant difference in the score of
performance before the intervention while the score of
short-term performance immediately after the inter-
vention was significantly higher in the case group com-
pared to the control group [28].

Many studies have shown the effectiveness of the HBM
in producing preventive behaviors, but their constructs
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with the power of predictability are different (maybe
due to the aforementioned reasons). In the Shamsi
study, self-efficacy and barriers were the key predictors
of oral health care behaviors [8]. In Badri Garegari study,
the findings showed that self-efficacy for the use of den-
tal floss, perceived susceptibility, and perceived barriers
of the use of dental floss were 3 predictors of the use
of dental floss [20]. Moreover, in another study, they
reported that demographic variables like age, economic
status, and frequency of tooth brushing and flossing ex-
plained up to 41.2% of the variance of preventive behav-
iors [29]. Self-efficacy and perceived barriers explained
29% of the variance of behavior in Mazloomi study on
students in Yazd, Iran [1], and 16% of the variance in an-
other study performed on students in Qazvin [30].

Therefore, the constructs of this model can be used as
a reference framework for designing oral health educa-
tional interventions in pregnant mothers.

The HBM intervention in the present study improved
oral health behaviors in pregnant mothers. This in-
tervention caused positive significant changes in the
awareness and constructs of the HBM and decreased
the perceived barriers. One of the limitations of this
study was the use of self-reports to collect part of the
data related to other attitudes. Moreover, the results
of this study were obtained from pregnant mothers at-
tending Rasht health centers and may not be general-
ized to all pregnant mothers, especially mothers who
visit private dental clinics for severe dental problems.
Therefore, pregnant mothers visiting private dental clin-
ics should also be evaluated in future studies to obtain
generalizable results. But, the constructs of this model
can be used as a reference framework for designing oral
health educational interventions in pregnant mothers.
The findings also suggested that the mothers lacked ad-
equate awareness and had a poor performance in adopt-
ing oral and dental health behaviors. Therefore, consid-
ering the sensitivity and susceptibility of the mothers,
appropriate plans should be designed and executed to
prevent oral and dental diseases in this group.
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