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Abstract 

Objective: The prenatal period is the best time for health interventions. The aim of this 

study was to evaluate the effects of different methods of anticipatory guidance presenta-

tion on the change of knowledge and attitude of pregnant women regarding oral healthcare 

in the mother, infant and toddler. 

Materials and Methods: In this quasi-experimental study, 90 pregnant women attended 

one health center in Zahedan, Iran; they were divided into direct intervention, indirect in-

tervention and control groups. A self-reported questionnaire was completed before inter-

vention. The guidance was presented to the direct intervention group, by PowerPoint and 

to the indirect group by pamphlet. Immediately after the intervention, the questionnaire 

was completed by intervention groups and two months later by all participants. Difference 

in the scores at start and end was calculated. Mann-Whitney, Kruskal-Wallis with Dunn’s 

post hoc and Friedman with K-W post-hoc tests were used for statistical analysis. The data 

was analyzed using SPPS version 19 software at a significance level of 0.05.  

Results: The change in scores of knowledge relevant to maternal, infant and toddler’s oral 

health and attitude toward maternal oral healthcare had significant differences in the three 

studied groups (P>0.05), The changes of scores in the four mentioned variables in the in-

tervention groups were significantly higher than controls. In comparison between the in-

tervention groups, the change in score of knowledge about maternal oral healthcare was 

significantly higher in the direct intervention group (P=0.023).  

Conclusion: Anticipatory guidance presentation led to change in the score of knowledge 

about maternal, infant and toddler’s oral health and attitude towards maternal oral health 

in comparison to no presentation. The direct presentation had superiority over indirect in 

increasing knowledge about maternal oral healthcare. 
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INTRODUCTION 
Parents have an essential role in mediating be-

tween their children and environment. This 

mediation is done through preventive services 

they provide to their children such as dietary 

habits supervision, oral hygiene performance 

and other practices [1]. In this context, the im-

portant role of mothers in establishing lifelong 

positive attitudes and behaviors has been do-

cumented [2]. 
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Infancy and toddlerhood are considered as dy-

namic stages in terms of dental development 

and stabilization of the oral health habits. 

These periods are also considered as critical 

times in terms of risk of early childhood caries 

(ECC), dental injuries, and etc [3]. Improving 

maternal knowledge about these periods plays 

a major role in developing oral health habits 

and preventing diseases like ECC. Therefore, 

the best time to start informative programs is 

the prenatal period [3, 4]. Those parents who 

are expecting the birth of their child, especial-

ly their first, will welcome the preventive ad-

vice the most [3]. The American Academy of 

Pediatric Dentistry introduced an anticipatory 

guidance to present this information. The an-

ticipatory guidance is relatively new in denti-

stry [5] and is described as a consultancy 

technique which discusses children’s needs at 

a particular stage of life. This guidance pro-

vides preventive messages and promises pass-

ing through the childhood period without pre-

ventable oral diseases [6]. In addition, it is im-

portant for mothers to have sufficient informa-

tion on the condition of their oral health [7, 8]. 

Hence, the guidance emphasizes on the impor-

tance of mother’s oral health and the possibili-

ty of transmission of cariogenic bacteria to 

their child [5].  

The results of the study carried out by Bahri et 

al. indicated positive effects of   two one-hour 

sessions per week training program for 3 

weeks to improve knowledge and attitude of 

the pregnant mothers on oral health [9]. Lin et 

al. discussed clinical services for women who 

are at risk of preterm or low-weight infants. 

This study showed improvement in oral health 

knowledge after providing limited clinical ser-

vices [10]. Evaluating the gain in knowledge 

of oral health after education to pregnant 

women, Cardenas et al. reported improved 

immediate and one-month knowledge after a 

10-minute presentation on dental anticipatory 

guidance [11]. Capasso et al. [12], George et 

al. [13] and Wandera et al. [14] emphasized 

training programs about oral health of preg-

nant mothers to promote oral health during 

pregnancy. Paradis et al. reported that a 15-

minute educational DVD of newborn anticipa-

tory guidance had a positive impact on par-

ents’ knowledge about routine well-child care 

[15]. In a research carried out by Rothe et al, 

the effectiveness of a 30-minute PowerPoint 

and video presentation in improving the oral 

health knowledge of parents caring for an in-

fant was demonstrated [16]. Hoeft et al. [17], 

Dimitrova [18], and Lopez del Valle et al. [19] 

also emphasized execution of training pro-

grams on pediatric dental healthcare for moth-

ers. The results of a research conducted by 

Kaste et al. showed that a 45-minute oral 

health lecture before birth improved know-

ledge of pregnant women on infant’s oral 

health [20]. A study carried out by Plutzer and 

Spencer showed that the oral health program 

in the form of anticipatory guidance provided 

via interview and telephone consultation was 

successful in reducing severe ECC [6]. The 

research of Zanata et al. which aimed to study 

the effect of caries preventive measures in 

pregnant women on the caries experience in 

children showed that the average number of 

tooth surfaces with caries in children reduced 

after receiving prophylactic measures and oral 

hygiene instructions by mothers during preg-

nancy [21]. To study the efficacy of a preven-

tive program for pregnant women, Gomez and 

Webber indicated that preventive and restora-

tive programs were effective in preventing 

dental caries [22]. With respect to the impor-

tance of measuring knowledge and attitude of 

pregnant women about oral healthcare and 

lack of studies carried out on this issue in the 

pertinent population, the present study aimed 

to provide pregnant mothers with the anticipa-

tory guidance and to evaluate its effects on 

promoting knowledge and attitude toward oral 

healthcare of the mother, infant and toddler. 

 

MATERIALS AND METHODS 

This study was approved by the Research and 

Ethics Committee of Zahedan University of 
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Medical Sciences and informed consent was 

given by the participants. This quasi-

experimental research studied women who 

were in their first pregnancy attended one 

health center of Zahedan in 2011. The initial 

sample size was 24 subjects in each group (in-

tervention 1, intervention 2 and control 

groups), considering previous studies [9, 18, 

19] and based on a power of 0.9 and a type I 

error of 0.05. Finally, accounting for attrition 

of the sample during the study, the sample size 

was increased to 30 in each group. The inclu-

sion criteria were pregnant women having the 

ability to read and write in Persian. The exclu-

sion criteria included having a considerable 

medical problem and passing the oral health 

training course during pregnancy or before. 

Subjects were chosen with convenience sam-

pling method and then randomly divided into 

3 groups. Allocation method of these 90 par-

ticipants into different groups was as follows: 

Separate sheets were put in specially encoded 

envelopes with the same color and size (30 

each). Each subject selected one envelope, 

opened it, and was allocated to one group ac-

cording to the name written in the envelope. 

Thus, 30 participants were randomly assigned 

to intervention 1 and 30 assigned to interven-

tion 2 groups. Thirty subjects were placed in 

the control group. 

Data collection was performed using the vali-

dated questionnaire. Its face and content valid-

ity was determined through a panel of experts. 

To study the quality of tools as per the replies 

received from the experts, those items with a 

content validity ratio exceeding 0.62, were 

accepted. A content validity index above 0.79 

was also confirmed. Reliability of the ques-

tionnaire was determined through the test-

retest. To do so, the questionnaire was filled 

out by 30 people whose features were similar 

to the ones of the statistical population. Cron-

bach- α was 76% and 75% for questions of 

knowledge and attitude toward maternal oral 

healthcare,  76% and 73% for infants and 75% 

and 74% for toddlers, respectively. The final 

questionnaire included four parts. Demograph-

ic questions were placed in part one and ques-

tions on maternal, infant and toddler’s oral 

healthcare were placed in parts two to four (35 

questions). The range of scores of knowledge 

on oral healthcare of mother, infant and todd-

ler was 0 to 6, 0 to 7, and 0 to 7, respectively. 

The range of attitude for each was 0 to 10. The 

questions were scored accordingly.  

Initially the volunteers were provided with 

some necessary explanations to participate. 

The women were asked if they would be inter-

ested in participating in the study and re-

quested to sign a consent form prior to enroll-

ment. Subjects were then asked to complete 

the self-reported questionnaires.  After that, 

the subjects in the intervention groups were 

exposed to the anticipatory guidance, which 

had been prepared in mother, infant, and todd-

ler’s oral healthcare sections. The content of 

this guidance was prepared according to the 

reference texts and confirmed by four special-

ists in pediatric dentistry. It should be noted 

that the necessary information provided in in-

fant and toddler’s oral health sections was for 

ages 0-1 and 1-3, respectively. For the direct 

intervention group, the guidance was provided 

face-to-face using PowerPoint and for the in-

direct intervention group, it was provided in a 

pamphlet with identical content. Immediately 

after the intervention, the questionnaires were 

filled out by the subjects of the intervention 

groups and the indirect intervention group 

took the pamphlet. No intervention occurred in 

the control group.  

After a waiting period of two months, all the 

participants (the intervention and control 

groups) were asked to complete the same 

questionnaire. In order to thank the volunteers 

and motivate them to participate until the end 

of the study, an oral health kit was given at the 

start and the end.  

Furthermore, at the end of the project, the pre-

pared pamphlets were awarded to the samples 

of the direct and the control groups. During 

PowerPoint presentation or reading the 
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pamphlet, every question raised was ans-

wered; however, the participants were not al-

lowed to ask any questions during completion 

of the questionnaire.  

 

Statistical analysis  

After collecting the questionnaires, the scores 

of knowledge and attitude were calculated by 

adding the scores allocated to the given an-

swers.  

Analysis of the data was carried out using 

SPSS statistical software (v. 19, SPSS Inc., 

Chicago, IL, USA).  

The analyzer was blind to the type of groups. 

The Kruskal-Wallis test was used to compare 

the groups; Dunn’s post hoc test was used for 

pairwise comparison of groups (Mann-

Whitney U test was used to compare the two 

groups of intervention immediately after guid-

ance presentation).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Friedman’s test was applied to compare each  

group at the start, immediately after the inter-

vention and in the end. The K-W post-hoc test 

was applied to compare the knowledge at the 

start and in the end in each group. The signi-

ficance level was set as 0.05. 

 

RESULTS 
Seventy-six women remained throughout the 

study.  Their mean age was 23.64±3.22 years; 

47.4% (36) of the mothers had high school 

diplomas, 10.5% (8) had college degrees, and 

42.1% (32) had a bachelor’s degree; 21.05% 

(16) were in their first trimester of pregnancy, 

53.95% (41) were in the second trimester of 

pregnancy, and 25.0% (19) were in the third 

trimester of pregnancy. The groups were iden-

tical in terms of age (ANOVA, P=0.101), tri-

mester of pregnancy (χ 2, P=0.071) and level 

of education (χ 2, P= 0.076). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Change of 

Score*** 
End 

Immediately After 

Intervention 

 

Start 
Group (n) Variable 

Mean(SD) Mean(SD) Mean(SD) Mean(SD) 

1.38(0.72) 4.69(0.70) 5.37(0.73) 3.31(0.49) Direct (28) 

 

Mother 

 

 

 

 

 

Knowledge 

0.99(0.67) 4.30(0.78) 4.78(0.91) 3.31(0.75) Indirect (23) 

-0.06(0.66) 3.6(0.67)  3.66(0.70) Control (25) 

<0.001* <0.001* 0.025** 0.767* P value 

1.35(0.96) 4.51(1.03) 5.29(1.01) 3.16(0.73) Direct (28) 
 

Infant 

 

1.23(1.02) 4.38(0.88) 5.26(0.91) 3.15(0.81) Indirect (23) 

0.22(0.52) 3.42(0.85)  3.20(0.70) Control (25) 

<0.001* <0.001* 0.842** 0.999* P value 

1.2(1.38) 4.87(0.55) 4.75(1.26) 3.67(0.82) Direct (28) 
 

Toddler 

 

0.91(1.06) 4.26(0.77) 5.25(0.77) 3.35(0.90) Indirect (23) 

0.36(0.85) 4.48(0.97)  4.12(1.24) Control (25) 

0.008* 0.045* 0.068** 0.101* P value 

1.38(0.94) 9.30(2.80) 9.00(0.96) 7.92(0.85) Direct (28) 

 

Mother 

 

 

 

 

 

Attitude 

0.44(0.84) 8.55(0.65) 9.30(0.53) 8.11(0.91) Indirect (23) 

-0.13(0.52) 8.13(0.79)  8.26(0.85) Control (25) 

0.016* 0.233* 0.712** 0.523* P value 

0.46(0.87) 7.55(0.82) 8.51(0.89) 7.09(0.75) Direct (28) 
 

Infant 

 

0.35(0.58) 7.88(0.65) 8.49(0.89) 7.53(0.73) Indirect (23) 

-0.02(0.46) 7.36(0.62)  7.38(0.67) Control (25) 

0.154* 0.130* 0.892** 0.251* P value 

0.47(0.56) 9.70(0.39) 9.85(0.28) 9.23(0.65) Direct (28) 

Toddler 
0.17(0.87) 9.21(0.86) 9.70(0.45) 9.04(0.78) Indirect (23) 

-0.80(0.74) 8.75(0.89)  8.83(0.65) Control (25) 

0.057* 0.001* 0.299** 0.198* P value 

 

 

 

 

* Kruskal Wallis test was used to compare the groups. 

**Mann Whitney U test was used to compare the intervention groups immediately after the intervention 

*** Difference of the scores at the start and end P < 0.05 

 

Table 1. Mean scores of knowledge and attitude of pregnant women in the studied groups 
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No significant difference was seen in the mean 

scores of knowledge and attitude toward mater 

nal, infant, and toddler’s oral healthcare be-

tween different groups (P>0.05) at onset. Im-

mediately after the intervention, only the mean 

score of knowledge about maternal oral health 

in the two intervention groups had significant 

statistical difference (P=0.025, Table 1). 

At the end of study, the mean scores of know-

ledge relevant to maternal, infant and toddler’s 

oral healthcare as well as the attitude toward 

toddler’s oral healthcare in three groups had a 

significant statistical difference (P<0.05). 

Regarding the variables of knowledge toward 

maternal and infant’s oral healthcare at the 

end, only the control group had a significant 

difference with each of the other two groups 

(P<0.05). In terms of the variable of know-

ledge about toddler’s oral healthcare at the 

end, a significant difference was seen between 

the intervention groups (P=0.016). In addition, 

a significant difference was seen between the 

direct intervention and the control groups in 

terms of the attitude about toddler’s oral 

healthcare at the end (P<0.001). 

The mean change in scores (difference at start 

and end) of knowledge toward maternal, infant 

and toddler’s oral healthcare was significantly 

different among the three groups (P<0.05). In 

addition, the mean change in scores of attitude 

to maternal oral healthcare was significantly 

different in all three groups (P=0.016). A sig-

nificant difference was seen in the mean 

change in scores of knowledge about maternal 

oral healthcare in pairwise comparisons of all 

three groups (P<0.05). Moreover, there was a 

significant difference in the mean change in 

scores of knowledge about infant and toddler’s 

oral healthcare and change in score of attitude 

towards maternal oral healthcare between the 

control group and the direct and indirect inter-

vention groups (P<0.05). No change occurred 

in the score of knowledge about infant and 

toddler’s oral healthcare and score of attitude 

towards maternal oral healthcare in the two 

intervention groups (P>0.05).  

In the intervention groups, a significant 

change occurred in the mean scores of know-

ledge and attitude toward maternal, infant and 

toddler’s oral healthcare with time. A signifi-

cant difference was seen between the scores of 

all the variables when comparing the onset to 

end, except for attitude toward infant’s oral 

healthcare in the direct intervention group 

(P=0.083) and attitude toward maternal oral 

healthcare in the indirect intervention group 

(P=0.113). No significant difference was seen 

in the mean scores of knowledge and attitude 

in the control group (P>0.05). 

 

DISCUSSION 

Training pregnant mothers is one of the effec-

tive approaches to promote oral health. Not 

only does it improve the mother’s oral condi-

tion, but it also improves the infant and todd-

ler’s oral health. In the present study, compar-

ing the direct and indirect intervention groups 

and the control group, the mean change in 

scores of knowledge toward maternal, infant, 

and toddler’s oral healthcare and the mean 

change in score of attitude toward maternal 

oral healthcare were significantly different, 

whereas no significant difference was ob-

served in the mean change in scores of attitude 

toward infant and toddler’s oral healthcare. 

The mean change was the highest in scores of 

all the variables in the direct intervention 

group and the lowest in score of knowledge in 

all parts in the control group. The mean 

change in scores of knowledge about maternal 

oral healthcare in the direct and indirect inter-

vention groups had a significant difference; 

whereas, no significant difference was found 

between the intervention groups in the mean 

change in score of knowledge about infant and 

toddler’s oral healthcare and the mean change 

in score of attitude about maternal oral health-

care.  

Many studies have discussed knowledge of 

oral diseases [23], oral health behaviors [9, 24, 

25], need for treatment [23], and dental visits 

[23, 24] of pregnant women; however, few 
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studies [9, 10] have evaluated the effect of 

training interventions during pregnancy and 

their sustainability effect. Other studies dis-

cussed knowledge and attitude of parents, 

women of childbearing age, kindergarten 

nurses, and medical students on dental care of 

infants and children [19, 26-29].  

To determine the impact of intervention, we 

recorded the scores of variables at baseline 

(before presenting the guidance). After pre-

senting the intervention and while comparing 

the frequency of correct answers at the start 

and in the end, it became clear that knowledge 

and attitude about maternal oral healthcare had 

improved in the majority of questions. Im-

provement was also seen in all the knowledge 

and most of the attitude questions on infant 

oral healthcare in both intervention groups as 

well as in all questions on knowledge of todd-

ler’s oral healthcare in each intervention 

group. Although no significant difference oc-

curred in the attitude toward infant’s oral 

healthcare in the direct intervention group and 

attitude toward maternal oral healthcare in the 

indirect intervention group, the increase of the 

scores of these variables was evident. This 

finding is consistent with the study of Carde-

nas et al, in which the presentation of the oral 

anticipatory guidance was performed using 

PowerPoint [11] and the study of Rothe et al.  

[16]. In the study of Bahri et al, in line with 

our study, a significant difference was 

achieved in the scores of knowledge and atti-

tude toward maternal oral healthcare after 

briefing  [9]. Lin et al. [10] and Kaste et al. 

showed that the lecture presented on oral 

health improved knowledge of pregnant wom-

en about children’s oral health [20].  

The present study showed that the intervention 

groups had a significant difference with each 

another and the control group, which shows 

the positive effect of the intervention, espe-

cially the direct intervention on positive 

change of the score of knowledge relevant to 

maternal oral healthcare. With respect to the 

items mentioned above, it can be concluded 

that regarding the mean change in score of 

knowledge toward infant and toddler’s oral 

healthcare, neither of the above presentation 

methods had superiority over the other; while 

the direct presentation had a considerable su-

periority in changing the score of knowledge 

about maternal oral healthcare. This expresses 

the fact that a pregnant mother can be affected 

by the guidance presentation method in this 

two-month study to increase the knowledge on 

her oral healthcare. 

In comparing the mean change in score of atti-

tude toward maternal oral health care, a signif-

icant difference was achieved between groups 

and the intervention groups had no superiority 

over each other in this concern. However, 

comparison of the mean change in the score of 

attitude toward infant’s oral health care and 

toddler’s oral health care showed no signifi-

cant difference between the studied groups. It 

indicates that the attitude of pregnant women 

towards maternal, infant, and toddler’s oral 

healthcare was not influenced by the method 

of presentation immediately after the interven-

tion and at the end. In contrast to our findings, 

in the study of Bahri et al., a significant differ-

ence was found in the score of attitude toward 

maternal oral healthcare at the end between 

the case and control groups [9]. Although the 

duration of the study of Bahri et al. is similar 

to ours, this difference might be due to the 

type of intervention, the way it was presented, 

the study population, and sample size. 

Additionally, with respect to the changes 

achieved in the score of attitude toward mater-

nal oral healthcare, it is concluded that presen-

tation of guidance can cause a significant 

change in the score of attitude toward maternal 

oral healthcare in comparison with no guid-

ance presentation. Therefore, neither of these 

two methods has superiority over the other; 

whereas, the direct presentation had a signifi-

cant impact on changing the score of know-

ledge toward maternal oral healthcare.  

It might be due to the fact that the changeabili-

ty of the score of attitude toward maternal oral 
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healthcare –influenced by the method of pres-

entation – requires a study longer than our 

study. The direct and indirect presentation had 

no superiority over each other or over the con-

trol group in terms of changing the score of 

attitude toward infant and toddler’s oral 

healthcare. 

 In our study, all volunteers were in their first 

pregnancy and this might have affected their 

motivation to receive intervention.   

In spite of this, the findings of the present 

study cannot be generalized, as many pregnant 

women attend to the private clinics and this 

can affect the impact of the presented inter-

vention, and the change of score of variables. 

In addition, some unknown confounding fac-

tors including the previous oral problems and 

socioeconomic status can affect the results.  

 

CONCLUSION 

Based on the results, presentation of the antic-

ipatory guidance through the direct and indi-

rect methods led to change in the score of 

knowledge about maternal, infant and todd-

ler’s oral healthcare and attitude toward ma-

ternal oral healthcare in pregnant women in a 

two-month period. In addition, the direct pres-

entation of this guidance had superiority over 

the indirect presentation to create change in 

the score of knowledge about maternal oral 

healthcare. 
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