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Background: During pregnancy, physiological changes occur in body, which resulting results in oral health problems such as caries, tooth 
mobility, and pregnancy gingivitis. Inflammatory mediators might seriously affect the fetus and placenta. In addition, such materials 
stimulate the synthesis of prostaglandins, which would lead to preterm birth.
Objectives: This study aimed to evaluate the effects of two methods of anticipatory guidance presentation on the knowledge, attitude, 
and behavior of pregnant women regarding oral health care during pregnancy and the impact on gingiva.
Patients and Methods: Ninety pregnant women attended a Health Center in Zahedan, southern Iran, were divided into 3 groups of direct 
intervention, indirect intervention, and control during a 2-month quasi-experimental study. After examining their gingiva using Modified 
Gingival Index (MGI), a self-reported questionnaire was completed. Then, anticipatory guidance was presented to direct intervention 
group face-to-face using PowerPoint and to indirect intervention group using pamphlet. Shortly after intervention, the knowledge and 
attitude sections of the same questionnaire were completed by the two intervention groups. Two months later all sections of the same 
questionnaire (knowledge, attitude, and behavior) were completed by all participants. MGI was registered again. The changes in mean of 
scores of variables in these groups were compared during this 2-month period. The data were analyzed with SPSS at the significant level of 
0.05 using Mann-Whitney U, Kruskal-Wallis and 1-way analysis of variance with post hoc tests.
Results: Intervention groups showed significant differences with the control group regarding scores of knowledge, attitude, behavior 
and MGI (P < 0.05). Comparing intervention groups, a significant difference was observed in changing the mean scores of knowledge and 
behavior (P = 0.023 and P = 0.020, respectively).
Conclusions: This study showed the superiority of direct method of presentation in changing pregnant women’s knowledge and 
behavior about oral health care.
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1. Background
During pregnancy, physiological changes occur in body, 

which results in oral health problems such as caries, 
tooth mobility, and pregnancy gingivitis (1-3). However, 
oral health during pregnancy can affect the pregnancy 
outcome too (3, 4). Preterm birth is one potential com-
plication of pregnancy (4, 5). Dental caries might be the 
result of desire for sugar, also the risk of periodontal dis-
eases increases by higher concentration of hormones (4, 
6, 7). Inflammatory mediators might seriously affect the 
fetus and placenta. In addition, such materials stimulate 
the synthesis of prostaglandins, which would lead to pre-
term birth (7, 8).

Unawareness of dental care importance is one of the 
factors challenging dental services during pregnancy (5). 
Nevertheless, most expecting women seek health care, 
and this period is an ideal time to offer a variety of health 
interventions (2). Moreover, oral health education dur-

ing pregnancy can decrease the vertical transmission of 
microorganisms to infant’s mouth (2). Thus, good oral 
hygiene during pregnancy not only improves oral and 
general health of the mother, but also contributes to the 
oral and general health of the infant (6).

Lin et al. examined the results of a dental educational 
program offered to pregnant women (9). In their study, 
knowledge about oral and gingival health showed a con-
siderable improvement over time. In the research con-
ducted by Cardenas et al. knowledge of pregnant women 
was improved shortly and 4 weeks after delivering antici-
patory guidance (10). The results reported by Bahri et al. 
indicated that educational programs can improve knowl-
edge, attitude, and behavior of pregnant women (11). In 
their study, Capasso et al. showed that knowledge about 
dental problems during pregnancy is insufficient (12). 
According to Keirse et al. study, only 28% of the pregnant 
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women reported “very good” oral health (13). As stated by 
Wandera et al., George et al. and Boggess et al. it is essen-
tial to improve oral health during pregnancy (14-16).

2. Objectives
To the best of our knowledge, no interventional study 

with such content has been ever conducted on preg-
nant women. We hypothesized that direct and indirect 
methods of guidance presentation can provide similar 
effects on pregnant women. Therefore, the present study 
attempted to offer an anticipatory guidance to expect-
ing mothers and evaluate the effect of two methods of 
delivering the guidance on the knowledge, attitude, and 
behavior of pregnant women about oral health care and 
determine its effect on the clinical gingival status.

3. Patients and Methods
This quasi-experimental interventional study was ap-

proved by the Research and Ethics Committee of Zahedan 
University of Medical Sciences (No. 90-2269). A total of 90 
pregnant women attended a health center in Zahedan, a 
city in southern Iran, were recruited during fall 2011. The 
study protocol conforms to the ethical guidelines of the 
1975 Declaration of Helsinki. The initial sample size was 
30 participants in each of direct intervention, indirect 
intervention, and control groups (totally 90), based on 
the power of 0.9 and the type I error of 0.05 obtained by 
using a previous study (11). The inclusion criteria were 
as follows: being 18-30 years old, having their first preg-
nancy, proficient in Persian, literate, and having at least 
one additional visit (two months later). The exclusion 
criteria included having medical problems, passing pre-
viously oral health courses, and having modified gingival 
index (MGI) score of 0 or 4. The purpose and nature of the 
survey explained to each participant. All of them met the 
prerequisites and signed the detailed informed consent 
form. Easy and convenience method was employed for 
sampling these 90 participants. The individuals were ran-
domly assigned to direct, indirect, and control groups by 
the sequence of entering health center in the listed order.

Data collection was done through clinical examination 
and self-reporting questionnaire. Having prepared the 
preliminary version of the questionnaire, face and con-
tent validity were confirmed using a panel of experts. 
Having applied the corrective feedback, the instrument 
was quantitatively evaluated. After receiving expert com-
ments, the content validity ratio and content validity in-
dex were calculated. Items with content validity ratio > 
0.62 and content validity index > 0.79 were approved. To 
determine reliability, the questionnaire was completed 
by 30 individuals whose features were the same as the 
statistical population. The value of Cronbach α coefficient 
was 76% for questions of knowledge, 75% for questions of 
attitude, and 78% for questions of behavior. In the edited 
version of the questionnaire, three demographic ques-
tions (age, educational degree, and gestational age) were 

placed in the first section. The second to fourth sections 
covered 19 questions regarding knowledge, attitude, and 
behavior. The range of scores of knowledge, attitude, and 
behavior was 0 to 6, 0 to 10, and 0 to 10, respectively. Be-
side these factors, MGI was recorded. The questions were 
scored as illustrated in Table 1.

This study was conducted in two stages with a 2-month 
interval. At stage I, MGI was determined through Ramf-
jord Teeth in sitting position using head light. For each 
tooth, four gingival units were graded, and then the score 
of each individual was calculated (15). A distal tooth was 
considered for individuals who lacked any of these teeth. 
Next, a questionnaire was given to the participants. Hav-
ing gathered the complete questionnaire, the prepared 
guidance was delivered to each member of the interven-
tion groups. The content of this guidance was arranged 
according to reference books and approved by four perio-
dontists. For the direct intervention group, this guidance 
was presented face-to-face using a 20-minute PowerPoint 
presentation, while it was done in written form using 
the pamphlet for the indirect intervention group. These 
issues were addressed in the pamphlet and PowerPoint: 
1) The impact of pregnancy on maternal oral health in-
cluding pregnancy gingivitis, pregnancy tumor, dental 
caries, and dental erosion, 2) The impact of oral health 
on pregnancy outcome, including low birth weight and 
preterm delivery, 3) The impact of any nutritional defi-
ciency during pregnancy on infant dental health, 4) Nec-
essary recommendations regarding daily oral hygiene 
practices using dental brush, dental floss, and antimicro-
bial mouthwashes, scheduled dental visits, if necessary, 
attending for dental treatments preferably during the 
second trimester, avoiding excessive eating of sweets and 
snacks between meals, avoiding brushing immediately 
after vomiting and instead, using fluoride mouth wash 
and sugar free gum.

The members of indirect group were given enough time 
to read the pamphlet at the health center. Shortly after 
the presentation, sections two and three of the same 
questionnaire (knowledge and attitude) were filled out 
by subjects of the intervention groups. At the end of this 
stage, hygiene kits were awarded to each individual for 
expressing gratitude and encouraging participation in 
the second stage. In addition, the pamphlets were gifted 
to the participants received indirect intervention.

At stage II, having determined MGI, the same question-
naire was completed by participants of the control and 
intervention groups. In this stage, a finger toothbrush 
was given to each participant as encouragement to main-
tain infant oral health. Throughout the survey, none of 
the questions were answered. After collecting the ques-
tionnaires, however, all the questions were sufficiently 
responded. Also, in accordance with ethical issue, the 
pamphlet was given to members of the control and direct 
intervention groups. After collecting the questionnaire, 
responses were coded, reporting the scores of variables 
with sum of the codes.
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Data analysis was done by SPSS (V 19, SPSS Inc. Chicago, 
IL, USA). The Kruskal-Wallis test was used for comparing 
the scores of variables as well as the mean change of vari-
ables between groups. The Dunn post hoc test was used 
for pairwise comparison between the groups. The Mann-
Whitney U test was used to compare intervention groups 
immediately after intervention. Also, a comparison of the 
mean score of MGI and its mean changes in three groups 
were done through 1-way ANOVA, while the pairwise com-
parison was done through post hoc Tukey. In each group, 
Friedman and Wilcoxon tests were administered respec-
tively for comparison of variables over time (beginning, 
immediately after intervention, and the end of the study). 
Furthermore, the paired t test was used to compare MGI 
scores at the beginning and the end of the study.

4. Results
Out of 90 pregnant women enrolled in the study, 76 par-

ticipants with an average age of 23.64 ± 3.22 years com-
pleted the study. The average age for the direct interven-
tion group (28 people), indirect intervention group (23 
people), and the control group (25 people) were 24.6 ± 

3.6, 23.6 ± 3.2, and 22.7 ± 2.5 years, respectively. The educa-
tion degree of the participants were diploma (36 people, 
47.4%), associate degree (8 people, 10.5%), and bachelor’s 
degree (32 people, 42.1%). In terms of gestational age, 
21.05% (16 people) of the study subjects were in the first 
trimester of their pregnancy, 53.95% (41 people) of them 
were in the second trimester, and 25.0% (19 people) were 
in the third trimester. Moreover, in terms of age (P = 0.101, 
ANOVA), education degree (P = 0.076, Chi-square) and 
gestational trimesters (P = 0.071, chi-square), there were 
no significant differences between groups. The more de-
tails are presented in Table 2.

At the beginning, there was no significant difference 
in the mean score of knowledge, attitude, behavior and 
MGI. Shortly after intervention, a statistically significant 
difference was seen in the mean score of knowledge in in-
tervention groups (P = 0.025). At the end, however, there 
was a significant difference in the mean score of knowl-
edge, behavior, and MGI among three groups (P < 0.05). 
A significant difference was observed in these variables 
comparing the control with each of the intervention 
groups (P < 0.05). Regarding the mean change in scores 

Table 1.  Score and Score Range of Each Section of the Questionnaire

Sections and Score Range of Questions Response and Score
Knowledge (0-12) correct (1), I do not know (0), 

incorrect (0)
1. Which of the following items will increase the risk of tooth decay? A) Fruits, B) Sweet and sticky 
materials, C) Vegetables, D) I do not know
2. If needed during pregnancy, when is the best time for dental treatment? A) First trimester, B) 
Second trimester, C) Third trimester, D) I do not know
3. What is the ideal number of dental visits for receiving oral health consultation during pregnancy? 
A) Once, B) Twice, C) Three times, D) I do not know
4. What is the best way for maintaining good oral hygiene during pregnancy? A) Tooth brush and 
tooth floss, B) Mouthwash, C) Chewing gum, D) I do not know
5. Recurrent vomiting in pregnancy can lead to which of the following situations? A) Tooth wear, B) 
Tooth pain, C) Gum disease, D) I do not know
6. Can oral diseases during pregnancy cause preterm birth? A) Yes, B) No, C) I do not know

Attitude (5-15) I agree (2), no comment (1), I 
disagree (0)

7. I believe that good nutrition during pregnancy is essential for healthy teeth.
8. I believe that good oral hygiene during pregnancy decreases dental caries and periodontal dis-
ease.
9. I believe that risk of dental caries is high in pregnant women.
10. I believe that bearing toothache is better than performing dental procedures or using the analge-
sics during pregnancy.

I disagree (2), no comment 
(1), I agree (0)

11. I believe the dental procedures are better postponed until after delivery.
Behavior (0-10) correct (1), incorrect (0)

12. In order to reduce the rate of dental caries during pregnancy; do you use sugar free gum?
13. Do you go to the dentist during pregnancy to get dental consultation?
14. Do you use antibacterial mouthwash during pregnancy?
15. If you need dental treatment during pregnancy, do you postpone it until after delivery?
16. Do you brush your teeth immediately after vomiting?
17. Do you use fluoride to control your dental caries?
18. How many times have you brushed your teeth in the past 24 hours? three times (2), two times 

(1.5), one time (1), no use (0)
19. How many times have you flossed your teeth in the past 24 hours?
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from the beginning to the end, there was a significant dif-
ference in all variables (P < 0.05) (Table 3).

Furthermore, there was a statistically significant differ-
ence regarding the mean change in scores of attitude 
and MGI only by comparing the control with the two 
intervention groups, while regarding the mean change 
in scores of knowledge and behavior, a statistically sig-
nificant difference was observed by pairwise, comparing 
all three groups (P < 0.05). Table 4 presents the pairwise 
comparison of the groups.

For each intervention group, there was a statistically sig-
nificant difference in the mean of knowledge and attitude 
scores over time, comparing the beginning, shortly after 
the intervention, and the end of the study (P < 0.05) (Table 
5). Comparing the results at the beginning time and the 

end in the intervention groups, there was a significant dif-
ference between the mean of knowledge, attitude, behav-
ior, and MGI scores except for the mean of attitude scores 
achieved by members of the indirect intervention group (P 
= 0.113). However, no significant differences were observed 
between the mean scores of the examined variables in the 
control group from the beginning to the end (Table 5).

There was no significant relationship between degree 
of education, knowledge, attitude, and behavior in the 
groups at different times. Similarly, no significant rela-
tionship was observed between the three variables of 
knowledge, attitude, as well as behavior and age in each 
group and time. There was also no relationship between 
changes in knowledge, attitude, and behavior scores in 
the study groups (P > 0.05).

Table 2.  Comparisons of Groups in Terms of Age, Education degree, and Gestational Trimesters a

Variable Groups
Direct intervention Indirect intervention Control

Education degree
Diploma 16 (57.1) 6 (26.1) 14 (56.0)
Associate degree 1 (3.6) 3 (13.0) 4 (16.0)
Bachelors 11 (39.3) 14 (60.9) 7 (28.0)

Gestational trimester
First 3 (10.7) 4 (17.4) 9 (36.0)
Second 14 (50.0) 15 (65.2) 12 (48.0)
Third 11 (93.3) 4 (17.4) 4 (16.0)

a  Data are presented as No. (%).

Table 3.  Comparisons of the Mean Score of Knowledge, Attitude, Behavior, and MGI in Different Groups a, b

Variable Beginning Shortly After Intervention End Change in Score c

Knowledge
Direct 3.31 ± 0.49 5.37 ± 0.73 4.69 ± 0.70 1.38 ± 0.72
Indirect 3.31 ± 0.75 4.78 ± 0.91 4.30 ± 0.78 0.99 ± 0.67
Control 3.66 ± 0.70 3.6 ± 0.67 -0.06 ± 0.66
P Value 0.767 d 0.025 e < 0.001 d < 0.001 d

Attitude
Direct 7.92 ± 0.85 9.00 ± 0.96 9.30 ± 2.80 1.38 ± 0.94
Indirect 8.11 ± 0.91 9.30 ± 0.53 8.55 ± 0.65 0.44 ± 0.84
Control 8.26 ± 0.85 8.13 ± 0.79 -0.13 ± 0.52
P Value 0.523 d 0.712 e 0.233 d 0.016 d

Behavior
Direct 4.36 ± 2.21 7.16 ± 2.02 2.80 ± 1.71
Indirect 5.13 ± 4.75 6.85 ± 1.58 1.72 ± 1.75
Control 4.16 ± 1.89 4.42 ± 1.92 0.26 ± 1.13
P Value d 0.884 0.001 < 0.001

MGI
Direct 1.10 ± 0.35 0.42 ± 0.32 -0.68 ± 0.34
Indirect 1.11 ± 0.37 0.44 ± 0.36 -0.67 ± 0.23
Control 1.04 ± 0.36 1.12 ± 0.36 0.08 ± 0.26
P Value f 0.717 0.0004 0.0002

a  Data are presented as Mean ± SD.
b  P < 0.05.
c  Difference of the scores of the end and the beginning.
d  Kruskal-Wallis test was used for comparing the mean scores of knowledge, attitude, and behavior and the mean change of scores between groups.
e  Mann-Whitney U test was used for comparison between the two intervention groups for the mean scores of the knowledge and attitude shortly after 
the intervention.
f  1-way ANOVA was used for comparison of the mean score of MGI and the mean change in score of this variable between groups.
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Table 4.  Pairwise Comparison of the Groups a

Variable P Value b

Change in the mean score of knowledge
Direct/control < 0.001
Indirect/control 0.002
Direct/indirect 0.023

Change in the mean score of attitude
Direct/control 0.007
Indirect/control 0.03
Direct/indirect 0.534

Change in the mean score of behavior
Direct/control < 0.001
Indirect/control < 0.001
Direct/indirect 0.020

Change in the mean score of MGI
Direct/control < 0.001 c

Indirect/control < 0.001 c

Direct/indirect 0.856 c
a  P < 0.05.
b  Dunn post hoc test was used for pairwise comparison between the 
groups for the mean scores of knowledge, attitude, and behavior and 
the mean change of these variables.
c  Tukey post hoc was used for pairwise comparison of groups for the 
mean score of MGI and the mean change in score of this variable.

Table 5.  Over Time Comparison of the Knowledge, Attitude 
(Beginning, Shortly After the Intervention, and the End), Behav-
ior and MGI Scores (At the Beginning and the End) in the Study 
Groups a

Group P Value b

Direct
Knowledge < 0.001
Attitude < 0.001
Behavior < 0.001 c

MGI 0.0004 d

Indirect
Knowledge < 0.001
Attitude < 0.001
Behavior < 0.001 c

MGI 0.001 d

Control
Knowledge 0.693 c

Attitude 0.559 c

Behavior 0.205 c

MGI 0.107 d
a  P < 0.05.
b  Friedman test was used for comparing the variables of knowledge 
and attitude over time in intervention groups.
c  Wilcoxon test was used for comparing the variable of behavior in all 
groups and the variables of knowledge and attitude in control group 
from beginning to the end of the study.
d  Paired t test was used to compare MGI scores at the beginning and 
the end of the study in all groups.

5. Discussion
Comparison of the groups studied in the present re-

search showed statistically significant differences in the 
mean scores of knowledge, attitude, behavior, and MGI. 
Regarding the mean change in knowledge and behavior 
scores, there was a statistically significant difference be-
tween the intervention groups. In the present study, MGI 
was considered as an objective index for investigating the 
effect of each educational method. In fact, such an index 
is quick and easy to use, and also convenient and toler-
able for individuals (9). Lin et al. in their study, observed 
some improvement in the gingival index, which is consis-
tent with the results of our study (9). With regard to the 
considerable changes in MGI scores, which can be used 
more reliably than the self-reporting behavior, it can be 
stated that the educational program was greatly influen-
tial in the intervention groups. In the present research, a 
comparison of the results at the beginning and at the end 
showed a significant difference between the mean scores 
of knowledge, attitude, behavior, and MGI in the direct 
intervention group, which implied that the educational 
program was positively influential when managed di-
rectly. Cardenas et al. in their study offering anticipatory 
guidance through PowerPoint display, found out that the 
knowledge of the examined population about oral health 
advanced within four weeks, which is consistent with the 
results of our study (10). Additionally, there was a signifi-
cant difference between the mean scores of knowledge, 
behavior, and MGI in the indirect intervention group, 
while no obvious change was observed in attitude scores. 
Such discrepancy might signal the need for longer time 
spans in order to attain a dramatic change in attitude 
compared to indirectly-offered educational program. At 
the same time in this group, short-term behavior and 
MGI can be improved following knowledge progress. In 
Bahri et al.' study, there was a significant difference be-
tween knowledge, attitude, and behavior scores at the be-
ginning and the end points (11). In our study, however, no 
significant difference was observed in the variables over 
time in the control group, which was expected.

As for the variable of knowledge and the subsequent 
changes, there was a significant difference between the 
intervention groups shortly after intervention. It seems 
that direct interaction, eye contact, body language and 
non-verbal communication between the trainer and 
the audience in the direct method of intervention and 
appealingly unique characteristics of PowerPoint such 
as its interesting and colorful presentation have led to 
a significant difference in the mean score of knowledge 
achieved by the intervention groups shortly after the 
intervention. This study indicated that the 2-month pe-
riod eliminated the effect of such relationship and led 
to no significant difference in the mean score of knowl-
edge at the end. There was, however, a significant differ-
ence in the mean score of knowledge (difference in the 
mean score of knowledge at the beginning and the end) 
among three groups. In this respect, the two intervention 



Ramazani N et al.

Health Scope. 2014;3(4):e194466

groups were significantly different from one another and 
the control, which particularly showed the positive influ-
ence of direct intervention on changing the knowledge 
score. In line with the findings of the present research, 
Bahri et al. found a significant difference between scores 
of knowledge achieved by the control and intervention 
group at the end of their study (11).

As for the variable of attitude, no significant difference 
was observed between the intervention groups shortly af-
ter intervention and among the three groups at the end 
of the study. On the contrary, Bahri et al. reported a sig-
nificant difference between scores of attitude achieved 
by the control and intervention groups at the end of 
the study (11). Even though the time span of our study is 
similar to that of Bahri at al., the discrepancy might have 
originated from several contributing factors, includ-
ing sample size, type of intervention, and the education 
method. Moreover, regarding the mean change in the 
score of attitude, there was only a significant difference 
between the control, and the two intervention groups. As 
for the mean change in scores of knowledge, the direct 
method is preferred over the indirect method. In fact, the 
mean change in the score of attitude in the short period 
of this study was not affected by the method of interven-
tion; in other words, only longer time spans can properly 
show the effect of the education method on changed at-
titude scores.

Although the highest behavior score at the end be-
longed to the direct intervention group (with the indi-
rect intervention and the control groups ranking lower, 
respectively), there was no statistically significant differ-
ence between the intervention groups, and there was a 
significant difference between the control group and two 
intervention groups. Bahri et al. in their study, observed 
a significant difference in the behavior scores achieved 
by the control and intervention groups (11). With regard 
to the pairwise comparison of the mean score change of 
the behavior, there was a significant difference between 
the groups. As mentioned earlier, the two intervention 
groups were significantly different from one another in 
the mean change of knowledge scores.

The MGI score achieved by the intervention groups at 
the end of the study was lower than that of the control 
and showed a significant difference. Moreover, there was 
a significant difference in the mean change in MGI score 
of the intervention groups and that of the control. In that 
respect, the two intervention groups had no significant 
difference from one another. Accordingly, it can be stated 
that educational program, regardless of the method, was 
effective on the studied population, which can ultimately 
improve the clinical gingival status with no preference 
between the two methods in terms of effectiveness.

To explain the significant difference in the mean change 
of behavior scores of intervention groups, despite the 
existence of such a difference in the mean change of 
MGI scores, it should be noted that not all items of the 
questionnaire were related to gingival health and a few 

of them covered dental health related behavior. Thus, 
the comparison of the two groups in terms of the mean 
change in behavior and gingival clinical status did not 
yield the same result.

Lin et al. reported that information presented verbally 
was more helpful in comparison with that in written 
form (9). Direct intervention in the present study, how-
ever, yielded higher scores, even though it had no signifi-
cant difference from the indirect intervention regard-
ing the mean change in attitude and MGI scores. In this 
research, there was no significant relationship in each 
group in terms of the mean change in knowledge, atti-
tude, and behavior scores, which implied that progress 
in knowledge did not necessarily lead to better attitude 
and also desirable behavior. As explained earlier, a period 
lasting over two months might be required in order to 
create a correlation between the mean change of knowl-
edge and attitude scores. Regarding the fact that there is 
no correlation between knowledge and behavior, it can 
be argued that participants disregarded all the informa-
tion they had already gained. Although this study indi-
cates, to some extent, that short-term improved behavior 
was affected by the improved knowledge, another reason 
for the lack of correlation between the mean change in 
knowledge and behavior scores might relate to several 
“no comment” responses in the knowledge part, particu-
larly at the beginning and end of the study. Such a lack 
of correlation aroused concerns regarding the possible 
bias in responses of the participants who inclined toward 
social desirability or a pleasant answer or even resorted 
to random selection. Such a possibility, however, seems 
unlikely considering other findings and the fact that 
participants in different groups answered the questions 
similarly.

In our study, there was no significant relationship be-
tween the education degree and variables of knowledge, 
attitude, and behavior; neither was there such a differ-
ence between age and the mentioned variables. On the 
other hand, in other studies (4, 16) such relationships 
have been reported. The results obtained from our study 
might have originated from the narrow distribution of 
age and education degree, which disallowed studying 
those with lower and higher levels of education and age.

In the present research, two education methods were 
employed by one person, and the materials taught were 
the same. Clinical examinations were also done by the 
same person. The other strength of this study was allocat-
ing a control group to which intervention groups could 
be compared. Although the sampling was done randomly 
and each eligible pregnant woman attending the health 
center, had equal chance to enter the study, the final re-
sults could not be generalized to the entire population of 
the pregnant women, because many of them might have 
chosen to visit other facilities, including private offices, 
which can probably influence individuals' willingness to 
accept the training. Furthermore, unknown traits such as 
socioeconomic status, family income, and previous oral 
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problems may have confounded the results. The other 
restriction was that 14 individuals were not accessible at 
the end. Nevertheless, our study can be regarded as one 
of the few studies examining education methods to de-
liver the guidance in pregnancy. Considering the restric-
tions, conducting a study to evaluate the long-term prog-
ress of changes in variables is suggested. In such a study, 
the effects of other education methods of oral health care 
can be examined.
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