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Aims Dental caries in preschool children continues to be an important health problem in most 
countries. This study aimed to determine the effect of education to mothers based on the health 
belief model on decreasing the dental plaque index of 3–6 years old children.
Materials & Methods This experimental study was conducted on 88 mothers and their 
3–6-years old children (NTotal=176) referred to the Health Care Center No. 1 in Ilam in 2015. 
Participants were randomly selected using a random number and randomly assigned to either 
intervention or control groups on a 1:1 ratio basis. A three-part questionnaire was used. Three 
training sessions were given to the intervention group; each lasted for one hour once a week. 
At one-month follow-up, the post-test questionnaires were administered to both groups. A 
trained dentist assessed the oral health status of children using O’Leary plaque index with a 
dental mirror and a probe in broad daylight. SPSS 26 was used for data analysis, and the chi-
square and T-test were applied to compare the data.
Findings The mean ages of mothers and their children were 31.28±5.63 years and 4.5±1.56 
years, respectively. Despite the similarity of groups at the beginning of the study (p>0.05), 
significant differences were found between groups in follow-up (p≤0.001) and between before 
intervention and follow-up in the intervention group (p≤0.001) in all health belief model 
constructs, oral health practice, and the plaque index.
Conclusion Providing mothers with oral health education for their children can promote their 
beliefs and behavior relating to brushing their children’s teeth, and decreasing the plaque index. 
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Introduction 
Dental caries in preschool children continues to be 
an important health problem in most countries 
worldwide, particularly in socially vulnerable 
populations, because of its early onset and high 
prevalence and the possibility of incurability  [1, 2]. 
In 2010, untreated caries in permanent teeth was 
the most prevalent condition worldwide, affecting 
2.4 billion people, and untreated caries in deciduous 
teeth was the 10th-most prevalent condition, 
affecting 621 million children worldwide. The global 
age-standardized prevalence and incidence of 
untreated caries remained static between 1990 and 
2010. There is evidence that the burden of untreated 
caries is shifting from children to adults, with three 
peaks in prevalence at ages 6, 25, and 70 years  [3].  
According to the American Academy of Dentistry, 
premature childhood caries is the presence of one or 
more decayed surfaces in deciduous teeth lost due 
to caries or restoration in children. A meta-analysis 
was performed to investigate the prevalence of 
decay of deciduous and permanent teeth in Iranian 
children. Twenty-nine thousand two hundred 
twenty-five people in the age range of 1 to 15 years, 
including deciduous teeth; 6118 people in the age 
group of 1 to 7 years, and the permanent teeth; 
23107 people in the age range of 8 to 15 years 
participated in this study. The overall prevalence of 
caries in Iranian children's deciduous and 
permanent teeth was 62.8% (62.8% (52.2-72.2) and 
78.6% (73.0-83.2) alternatively  [4].  
Dental plaque has been considered as a direct cause 
of gingival and periodontal diseases. It is defined as 
soft deposits that form a biofilm adhering to the 
tooth surface in the oral cavity, including removable 
and fixed restorations. Good plaque control causes 
good gingival and periodontal health, prevents tooth 
decay, and preserves oral health for a lifetime [5]. In a 
study conducted in collaboration with Iran's 
Ministry of Health and the World Health 
Organization (WHO), the mean score of the DMFT 
index was found to be 4.5 in Iran, while it should be 
less than 1 in accordance with the WHO indexes [6, 7]. 
Plaque control can be achieved by either mechanical 
or chemical means. However, mechanical plaque 
control remains the mainstay to prevent dental 
diseases, with chemical agents acting as adjuncts [5]. 
The mechanical methods of plaque removal are 
tooth brushing, flossing, and interdental cleansing 
devices, while the various chemical methods include 
the use of antimicrobial mouthwashes, gel, and 
dentifrices. Tooth brushing is an effective means of 
removing plaque, thereby preventing gingivitis and, 
to some extent, controlling dental caries [8]. The high 
prevalence and severity of dental diseases indicate 
that tooth brushing, as a basis of prevention, is 
inadequately performed [5], and this problem is 
mostly due to cultural and behavioral habits  [9]. 

Therefore, establishing good behaviors and beliefs is 
warranted to prevent dental caries. 
Parents of preschool children have a crucial role in 
developing a healthy lifestyle and healthy oral 
habits. Having poor knowledge and attitude towards 
children's oral health leads to poor oral health 
practices of their children. Hence, to improve 
children's oral health, appropriate interventions 
should be provided among their parents—especially 
their mothers—as the main caregiver. This 
determines children's current oral health status and 
lays the backbone of beliefs and the type of behavior 
that he/she adopts at this age and continues until 
adulthood  [10-12]. Thus, to plan a health education 
program to change people's behavior, we should 
address their underlying beliefs. In these situations, 
the health belief model (HBM) might be more 
relevant [9].  
The HBM provides a special framework to plan 
interventions for behavior change  [9]. The HBM 
assumes that people are more likely to engage in 
oral health behaviors (e.g., brushing and flossing) if 
they perceive themselves to be susceptible to oral 
diseases (perceived susceptibility), consider oral 
diseases to have potentially serious consequences 
(perceived severity), believe that oral health 
behaviors will produce positive outcomes 
(perceived benefits), think that barriers to 
performing oral health behaviors are less than the 
benefits (perceived barriers), perceive themselves to 
be capable of attaining designated types of 
performance and achieving specific results (self-
efficacy), and receive cues to action such as 
recommendations from health educators, advice 
from family members and friends, and 
encouragement from teachers  [13, 14].  
A few studies have evaluated oral health-related 
instructional interventions. For example, Chi piloted 
a bilingual flipchart with Korean-American 
caregivers of preschoolers and administered pre-
/post-intervention surveys. There were significant 
improvements in knowledge on the bacterial 
etiology of tooth decay, mother-to-child 
transmission of tooth decay, fluoride toothpaste 
safety, and dental visit frequency. Caregivers' self-
efficacy to keep their child's teeth healthy also 
improved  [15].  
 

Solhi et al. carried out a quasi-experimental study on 
twelve-year-old girl students in the central district 
of Tehran, Iran. Educational planning based on the 
descriptive results and HBM was applied. Data 
gathered about quality of brushing, dental flossing, 
health files, and clinical observation. After education, 
based on HBM, all the oral health perceptions 
increased, and correct brushing and flossing were 
influenced by increased perceptions. Generally, she 
could show that using HBM in oral health education 
to increase the likelihood of taking preventive oral 
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health behaviors is applicable  [16]. 
Shahnazi et al. implemented a quasi-experimental 
study in women in the first trimester of pregnancy 
who attended private clinics in Delfan city, Iran. 
After achieving data on demographic characteristics, 
a DMFT checklist, and some HBM constructs before 
intervention, an educational intervention consisting 
of 4 training sessions for the intervention group 
were scheduled. Methods of lecture, focus-group 
discussion, video, and role-playing were used as the 
main educational strategies. Follow-up was done 
four months after the intervention. Results showed 
that education on some of the HBM constructs 
resulted in increased knowledge of oral health, 
perceived susceptibility, and self-efficacy of 
pregnant women  [17].  
Given the lack of studies for children less than six 
years and the importance of the early years of life in 
the formation of oral health, this study was designed 
to evaluate the effect of a health education 
intervention provided to mothers on decreasing the 
plaque index (PI) of children less than six years. 
 
Materials and Methods 
This experimental study was conducted on 140 
mothers and their 3–6-year-old children 
(NTotal=280) referred to the Health Care Center No. 1 
in Ilam (a referral Center to assess children's oral 
health) in 2015. Participants were randomly 
selected using a random number and randomly 
assigned to either intervention or control groups on 
a 1:1 ratio basis. To detect a 1.5-point increase in the 
first score of perceived susceptibility at 5% 
significance, the study would require a sample of 
100 participants include 50 mothers and 50 their 
children per group, anticipating 15% dropout. 
Participants were considered eligible if they were 
able to speak in Persian (the formal language in 
Iran), consented to participate in the study, 
receiving neither educational nor therapeutic 
interventions, having no history of disease in the 
mothers or the children (due to their effect on dental 
health, such as epilepsy, cancer, diabetes, use of 
anticholinergic drugs) according to their health care 
records. The exclusion criteria included the absence 
of training sessions and their unavailability to 
complete the questionnaires and dental 
examinations.  
To assess the outcome of the intervention, a three-
part questionnaire was used. The first part included 
items on demographic variables. This part had ten 
items related to demographic questions about the 
children's age, sex, birth order, education, and 
employment of their parents' and families' 
socioeconomic status. The second part is related to 
the constructs of the HBM. All Items of the 
questionnaire were classified using the 5-point 
Likert scale with the range of strongly disagree to 
agree strongly (score ranges from 1 to 5). The higher 

score on all scales indicated a better situation except 
for perceived barriers which the lower score 
indicated a better situation on the scale. Sample 
items on HBM constructs and possible score range 
for constructs were presented in table 1. The third 
part addressed 3 questions related to the children's 
oral health, including visiting a dentist at least once 
a year, brushing the babies' teeth by mother at least 
once a day, and rinsing the mouth after eating and 
drinking sugary drinks/foods. Each behavior 
received a score of 1 if it was acceptable; otherwise, 
0 was considered. The sum of scores for behavior 
was equal to 3. The time taken to complete the 
questionnaire in this study was about 10 to 15 
minutes. The content validity was evaluated through 
content validity assessment by panel experts, and 
essential modifications were made based on the 
comments of health education specialists and 
dentists. Also, face validity was evaluated based on 
the participants' comments, and essential 
modifications were made to facilitate simplicity, 
fluency, and understanding of questions and 
response options. Reliability was also tested via 
Cronbach's alpha. The results are presented in Table 
1.  
 
Table 1) Constructs and sample items 
Sample item Possible score 

range 
Cronbach's 
alpha 
coefficient 

Perceived susceptibility   
Because baby's teeth fall out, do 
not need to brush. 

4-20 0.62 

Perceived severity   
Deciduous teeth' caries cause 
permanent teeth caries. 

5-25 0.61 

Perceived benefits   
Healthy deciduous teeth cause 
the good appearance of the child 

5-25 0.64 

Perceived barriers   
The cost of a regular dental 
checkup is heavy.  

7-35 0.82 

Self-efficacy   
Doing the right method of 
brushing my child's teeth is 
difficult for me. 

4-20 0.84 

Cues to action    
Health care providers suggest I 
care for my child's deciduous 
teeth. 

5-25 0.55 

Oral health behavior    
Do you take your child for doing 
regular dental checkups? 

0-3 0.72 

 
Approval for this research was acquired through the 
Ilam University of Medical Sciences Ethics 
Committee. The objectives of the study were 
outlined, and written informed consent was 
obtained from mothers. Confidentiality of 
information was ensured, and the participants were 
given the authority to withdraw from the study if 
they encountered several difficulties that might have 
hindered their participation. Randomization was 
achieved using sealed, opaque numbered envelopes. 
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A research assistant who was not involved in the 
recruitment of participants prepared the envelopes. 
Women allocated to the control group (n=50) 
received a standard "well baby program". Women 
assigned to the intervention group (n=50) also 
received a standard "well baby program" plus the 
educational intervention. All mothers completed a 
follow-up questionnaire at the one-month follow-up. 
The control group received standard care "well baby 
program". This includes the Expanded Program on 
Immunization (EPI) and child growth and 
development. Three training sessions were given to 
the intervention group —each lasted for one hour 
(once a week)— the content of the educational 
intervention was derived from materials from the 
Iran’s Ministry of Health. Also, a panel of experts, 
including dentists and health education, approved 
the contents. The importance and necessity of oral 
health in children and prevention of related diseases 
was explained in the first session to affect mothers' 
perceived susceptibility and severity to dental caries 
in childhood through lecture and discussion 
methods. The second session concentrated on 
increasing perceived benefits, self-efficacy, and 
decreasing perceived barriers held by discussion 
and an educational video. Using a focus group 
discussion, participants were invited to share their 
viewpoints on brushing teeth conducive to 
preventing dental caries. This session emphasized 
the perceived benefits of brushing teeth. They were 
explained how following a regular schedule for 
brushing teeth could help to reduce PI. Healthy 
behaviors related to oral health such as regular 
brushing teeth and visiting a dentist were explained, 
and ways to engage them were suggested. To 
address barrier construct, brainstorming was 
conducted where participants were asked about 
barriers or difficulties they might face when 
attempting to engage in preventive behaviors of 
dental caries. Potential solutions were also 
discussed as ways of overcoming the barriers. The 
most practical methods of overcoming barriers were 
then ranked by participants, and participants were 
encouraged to use these solutions. In addition, 
several successful people who had overcome 
barriers to a regular plan of brushing shared their 
achievements with others. To enhance self-efficacy, 
two role models who were excellent in brushing 
their children and had positive attitudes toward this 
presented lectures to the group on personal oral 
health planning for their children and then 
answered the mother's questions. In addition, there 
was a discussion of how to break down health 
behaviors into small activities to be more easily 
engaged in. At the end of the intervention, a gift 
including a toothbrush and toothpaste and a booklet 
and brush chart were given to the participants in the 

group to record the brushing of their children during 
a month. Two weeks after the health education 
program, mothers in the intervention group 
received a phone call consultation. They were asked 
for any barriers they encountered and counseled to 
remove barriers. At one-month follow-up, the post-
test questionnaires were administered to both 
groups. Also, dental examinations were done by the 
dentist. A trained dentist assessed the oral health 
status of children using O'Leary PI with a dental 
mirror and a probe in broad daylight. This index 
evaluated bacterial plaque on the four dental 
surfaces (mesial, buccal, distal, and lingual) by 
adding the total surfaces with the plaque and 
dividing this by the total number of dental surfaces 
examined, multiplying it by one-hundred  [18]. 
Plaque-disclosing tablets were dissolved in water 
and applied to the children's teeth using cotton rolls 
or chewed by the children that caused the plaque on 
their teeth to be stained. They rinsed their mouths 
after 10 minutes, and any plaque on different 
surfaces of the tooth was reported. This process 
lasted 15 minutes for each child. To calibrate the 
dental examinations by a dentist, ten children who 
were not involved in the study were examined by 
two independent dentists. Each dentist recorded 
their examination on a checklist independently. 
Then the agreement between the examinations was 
calculated using the Kappa coefficient, which was 
adequate (κ= 0.8). 
SPSS 26 (SPSS Inc., USA) was used for data analysis. 
The chi-square test was applied to compare the 
demographic data of the intervention and control 
groups before intervention. The paired t-test was 
employed to compare the pre-test and post-test 
scores of perceived susceptibility, severity, benefits, 
barriers, self-efficacy, and behavior and PI in both 
groups after ensuring normalization of data using 
the Kolmogorov-Smirnov test. The paired t-test was 
also used to compare the groups before and after the 
education. Mean score changes between the two 
groups were compared using an independent t-test. 
 
Findings 
Of the 140 women who were approached, 88 people 
participated (Diagram 1).  
Follow-up rates at one month were high, with 45 
(90%) women in the intervention group and 43 
(86%) women in the control group. The 
demographic characteristics of participants of both 
groups were presented in Table 1. The mean±SD 
ages of mothers and their children were 31.28±5.63 
years and 4.5±1.56 years, respectively, and the mean 
age at recruitment was 35.89±1.75 weeks. No 
significant differences were found between the 
intervention and control groups regarding 
demographic variables (Table 2).  
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Diagram 1) Flowchart of the study participants 
 
Table 2) Comparison of the frequency (numbers in parentheses 
are percent) of demographic characteristics of the study 
participants between two groups (N=176) 
Variables Intervention  Control  p-value 
Mother's education 
≤5 years 10 (20) 7 (14) 0.17 
6 to 12 years 27 (54) 32 (64) 
>12 years 13 (26) 11 (22) 
Father's education 
≤5 years 5 (10) 8 (16) 0.35 
6 to 12 years 27 (54) 29 (58) 
>12 years 18 (36) 13 (26) 
Mother's job    
Housekeeper 46 (92) 50 (100) 0.44 
Employed 4 (8) 0 
Father's job    
Privately employed 36 (68) 35 (70) 0.49 
Employed 16 (32) 15 (30) 
Birth order    
First child 27 (54) 24 (48) 0.17 
Second child 9 (18) 18 (36) 
Third child or more 14 (28) 8 (16) 
Income    
Poor  21 (42) 21 (42) 0.17 
Moderate 14 (28) 14 (28) 
Good  15 (30) 15 (30) 
Age of child (year)    
3  13 (26) 12 (24) 0.99 
4  12 (24) 13 (26) 
5  13 (26) 13 (26) 
6  12 (24) 12 (24) 
Gender of child    
Male 25 (50) 25 (50) 1 
Female  25 (50) 25 (50) 

Table 3) Mean±SD of health belief model's variables, oral health 
practice, and plaque index (N=88) 
Groups Before intervention Follow-up p-value 
Perceived susceptibility 
Intervention  15.24±3.93 17.57±2.06 0.001 
Control  13.96±3.36 13.10±3.26 0.16 
p-value 0.83 0.001 - 
Perceived severity    
Intervention  21.12±3.15 23.15±1.61 0.001 
Control  20.70±3.80 19.26±3.69 0.26 
p-value 0.54 0.001 - 
Perceived benefits    
Intervention  22.80±2.64 24.02±1.39 0.001 
Control  22.50±3.06 21.93±3.45 0.16 
p-value 0.61 0.001 - 
Perceived barriers    
Intervention  23.04±4.46 12.04±2.67 0.001 
Control  22.66±4.08 25.93±3.59 0.10 
p-value 0.65 0.001 - 
Self-efficacy    
Intervention  11.42±2.85 17.87±1.82 0.001 
Control  11.04±1.97 10.31±1.71 0.10 
p-value 0.44 0.001 - 
Oral health practice   
Intervention  1.93±0.90 4.08±1.02 0.001 
Control  2.14±1.00 2.21±1.00 0.65 
p-value 0.54 0.001 - 
Plaque Index     
Intervention  85.66±16.50 27.17±18.37 0.001 
Control  83.66±19.48 82.68±26.09 0.52 
p-value 0.58 0.001 - 
Cues to action   
Intervention  12.67±3.21 15.37±1.92 0.001 
Control  13.38±5.06 11.38±3.20 0.005 
p-value 0.396 0.001 - 

Assessed for eligibility (n=140) 

Excluded (n=40) 
Not meeting inclusion criteria (n=30) 
Declined to participate (n=3) 
Did not have enough time (n=7) 

Randomized (n=100) 

Enrollment 

Analysed (n=45) 

Lost to follow-up 

Did not complete the intervention (n=3) 

Allocated to intervention (n= 50) 
Did not complete dental examination (n=2) 

Lost to follow-up 

Did not complete the examination (n=4) 

Allocated to control (n=50) 
Did not complete dental examination (n=3) 

Analysed (n=43) 

Allocation 

Analysis 

Follow-Up 
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Despite the homogeneity of groups before the 
intervention in terms of outcome variables (p>0.05), 
significant differences were found between groups 
in all HBM variables, oral health practice, and the PI 
at the end of the study (p≤0.001). Significant 
differences were found in the intervention group in 
all HBM variables, oral health practice, and the PI 
between two times, before and after the 
intervention (p≤0.001; Table 3). 
Score changes from before intervention to follow-up 
were showed in Table 4. 
 
Table 4) Comparison of mean score changes between two groups 
(p<0.001) 

variables Intervention  
(n=45) 

Control  
(n=43) 

Perceived susceptibility 2.35±3.48 -0.4±2.34 
Perceived severity 1.83±2.75 -1.36±3.03 
Perceived benefits 1.19±2.28 -0.548±2.51 
Perceived barriers -11.15±5.23 3.38±4.56 
Self-efficacy  6.56±3.32 -0.5±1.93 
Oral health practice 1.02±1.18 -1.24±0.98 
Plaque Index -58.70±24.28 2.38±24.01 
 
Discussion 
This study was carried out to promote oral health 
behaviors and decrease dental PI in children aged 3–
6. The intervention improved maternal behavioral 
beliefs regarding oral health for children, oral health 
practice, and PI. Other studies have also 
demonstrated the effective role of mothers as 
caregivers of the children's oral health in early 
childhood  [19, 20]. Many studies have shown the 
effective role of the HBM in behavior change, such as 
Shamsi et al. [21], Solhi et al. [16], and Tan et al.  [22], but 
there is some ineffective study to create the change 
that may be a result of short-time-follow up after the 
intervention [21]. 
The mean score of barriers of oral health practice 
decreased in mothers after the intervention 
compared to the control group. Barriers such as 
forgetfulness, everyday concerns, and life conditions 
despite good knowledge of parents towards regular 
visits similar to previous studies  [22-24] might be 
reduced applying educational interventions. 
Expensive dental care was also mentioned as a 
barrier by the participants. It seems that reducing 
healthcare costs should be placed on the agenda of 
policymakers.  
Self-efficacy and perceived benefits were 
significantly improved in this study, consistent with 
previous studies on the topic  [25]. This study also 
highlighted the improved behavior of mothers 
regarding their children's oral health. Given the 
abovementioned results, the healthcare system 
should be reorganized so that healthcare providers 
play an active role in instructing their consumers 
regarding oral health. It should be noted that this 
cost-effective measure has a considerable effect and 
should be considered by planners and policymakers 
of the health system.  

This study gained a 58% decrease in PI O'Leary for 
the intervention group versus a 1% decrease for the 
control group. This result is in accordance with 
Pouradeli et al.  [26], but it was a better result than 
Pouradeli et al. (i.e., 18.7% decrease in the video 
training group versus 24.7% decrease in the dental 
model). One possible difference might be that while 
the study recruited normal children, Pouradeli's 
study was conducted among hearing impaired 
children with impaired hearing, which might have 
more difficulties in education than normal children.  
Also, the obtained result for the oral health behavior 
in this study is consistent with the study by Basir et 
al., which is done in early childhood in Ahvaz. 
Similarly, the oral health behaviors in Basir et al. 
included three items, examination by a dentist, clean 
the child's teeth after eating sweet things, and daily 
brushing. They could successfully promote 
children's oral health behavior following the 
educational intervention, including lecture and 
group discussion  [27].  
This study could significantly enhance young 
children's oral health and decreased PI. These 
results are consistent with other studies  [28-30]. The 
PI, as an objective measure of behavior change, 
confirmed the efficacy of the instructional plan in 
this study with three educational sessions and a 
phone call. Hence, developing instructional plans 
based on the HBM can promote children's oral 
health behavior and decrease dental caries by 
providing brief instruction to their mothers. The 
strength of this study is the use of a clinical indicator 
called dental PI along with oral health behavior. This 
index can confirm the effectiveness of education by 
the framework of HBM and, finally, the change of 
behavior. 
Since the study enrolled only children from a health 
care center and not involved participants from the 
private sector, the study results are not 
generalizable to all children. 
 

Conclusion 
Addressing the mothers' cognition and affections 
could improve their beliefs and behavior regarding 
children's tooth brushing and finally keep their teeth 
healthy.  
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