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Maternal Education, Dental Visits and Age of Pacifier Withdrawal: 
Pediatric Dentist Role in Malocclusion Prevention 
Pérez-Suárez V*/ Carrillo-Diaz M**/ Crego A***/ Romero M****

Objective: Although discouraged, pacifier usage is widespread and often practiced beyond two years of age. The 
current study explored the effects of maternal education and dental visits on the age of pacifier withdrawal. Study 
design: The dental histories of 213 children (53.1% male) attending a primary school in Madrid were obtained 
along with maternal education level and age at pacifier withdrawal. Data were analyzed by using independent 
samples t-test, one-way ANOVA two-way ANOVA and a  complementary non-parametric approach was also used. 
Results: There was a significant effect of maternal education on the age of pacifier withdrawal; the higher the 
maternal education, the younger the age of withdrawal. The frequency of dental visits influenced the relationship 
between maternal education and the age of pacifier withdrawal . Dental visits considerably shortened pacifier use 
among children with low- and medium- educated mothers. Conclusions: Pediatric dentists play a critical role in 
the correction of unhealthy oral habits such as prolonged pacifier use. The educational component of peediatric 
dentistry could reverse the lack of knowledge or misinformation among high-risk groups (e.g. low maternal edu-
cation). As a consequence, we recommend that children start dental visits at an early age and maintain visits with 
a high frequency. 
Keywords: pacifier use, maternal education, dental visits, malocclusion prevention.

INTRODUCTION

The use of pacifiers to satisfy the sucking instinct is a widely 
extended practice.1,2,3 Recent studies on non-nutritive suck-
ing-behaviors, such as pacifier use and digit sucking, have 

reported prevalence rates ranging from 47% to 90%,2,4 with pacifier 
use cited as the most predominant of these habits in early childhood.4 
Some authors consider that non-nutritive sucking is a manifestation 
of the innate biological drive for sucking, which would justify the 
high prevalence of this behavior. According to these authors, digits, 
pacifiers, or toys could serve primarily to satisfy instinctive needs.2,4 
While pacifier use at 4 years or older is considered an extended 
habit, several studies have pointed out prevalence rates between 
11%-55% at this age.4,5 The World Health Organization and the 
American Academy of Pediatrics have condemned pacifier use due 
to the negative impact on breastfeeding and child health.6

Previous research7 has reported that the use of pacifiers may 
be associated with “nipple confusion”, early weaning, risk of otitis 

and other infections, and malocclusions. On the positive side, paci-
fiers may protect against sudden infant death syndrome (SIDS).7,8 

Others, have suggested that pacifier use improves a child’s ability to 
breathe through the mouth if the nasal airway becomes obstructed. 
Furthermore, it has been argued that sucking on a pacifier requires 
forward positioning of the tongue, which could reduce the risk of 
oropharyngeal obstruction.8 

Depending on the intensity, frequency, and length of pacifier use,9 
occlusal development may be impaired. Previous research has indi-
cated that the recommended age to wean from the pacifier in order 
to prevent dental problems is two years of age.10 The use of a pacifier 
beyond two years of age, can lead to jaw and dental arch malforma-
tion.10 The narrowing of the superior dental arch, especially at the area 
of the canine teeth, along with the enlargement of the inferior dental 
arch is a characteristic problem of children with extended pacifier 
use. To explain this result, a study suggests that, while the child is 
sucking a pacifier, the tongue stays in a more inferior position in the 
oral cavity11 Posterior cross-bite, anterior open-bite increased overjet 
and canine and molar class II are the most frequent malocclusions due 
to prolonged pacifier use.10-15 Together with skeletal and dental defor-
mities, the persistence of pacifier use can lead to several myofunc-
tional impairments, such as labial incompetence, lip entrapment, and 
reduced tongue or lip muscle tone11 Moreover, a study reports that 
the habit of pacifier sucking past two years of age has been found to 
be a significant risk factor for caries development in children. Ollila16 
suggested that a pacifier may reduce oral sugar clearance, in a similar 
way as removable dentures do, which would prolong conditions of 
low pH in plaque and favour the selection of aciduric micro-organ-
isms. Moreover, pacifiers could also increase the available surface for 
microbial adhesion. However, the association between pacifier use 
and caries is not clearly established.17
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Zhang et al 18 explained that mothers tend to be more involved 
than fathers in child care. Maternal education may play a vital role 
in the improvement of oral health habits.19 Prior research has found 
an association between lower socioeconomic status and a lack of 
oral health knowledge and subsequently poor dental habits. For 
example, North et al 20 found that mothers with a minimal education 
level were more than twice as likely to give their child a pacifier 
compared to mothers with a university degree. However, there are 
contradictory studies showing that a higher parental21 or maternal4 
education was associated with a prolonged pacifier habit. 

Previous research has found that maternal education signifi-
cantly affects the use of dental care services and child dental 
health.22 Children of mothers with a low education level tend to visit 
the dentist less frequently. It is therefore possible that maternal lack 
of knowledge about oral habits and lack of access to professional 
information may work together.19 The present study aims to analyze 
both the separate and combined influences of maternal education 
level and visits to the dentist on prolonged pacifier use.

MATERIALS AND METHOD
The parents of 213 children (53.1% male) filled out questionnaires 
pertaining to their child’s oral health habits and dental history. The 
average child’s age at the time of survey was 5.91 years (SD = 1.37), 
ranging from four to eight years. All children were students at state 
schools in Madrid, Spain. 

Informed consent was obtained from parents and approval of 
study procedures was obtained from the Rey Juan Carlos Committee 
for Ethics in Research.  

Parents completed a structured questionnaire including socio-de-
mographic items (age, gender, educational level) and questions 
about their child’s dental history and oral health habits (frequency of 
dental checkups, age of pacifier withdrawal, oral health problems). 
Before launching the survey, a pilot administration of the ques-
tionnaire was conducted in order to guarantee that the items were 
correctly understood. Then the staff of the participating schools 
sent the questionnaires to the parents together with instructions for 
completion. After completing the questionnaire at home, parents 
sent the questionnaires back to the school. 

Mother’s educational level was characterized as low, medium 
or high based on the highest official academic degree obtained by 
the mother.

The child’s visit to the dentist for regular checkups was assessed 
by a yes/no question (“Did you bring your child to the dentist for 
periodical check-ups?”)

The age at which the child stopped using the pacifier was indi-
cated by the parents, that were asked “How old (years and months) 
was your child at the age of pacifier withdrawal?”

Statistical analyses
Descriptive (means and standard deviations) and inferential statis-
tics were calculated. Data were analyzed by means of common 
procedures of comparisons of means, such as Analysis of Variance 
(ANOVA) and t-tests. These techniques allow determining whether 
the observed differences between groups in the age at which the 
children stopped using the pacifier were statistically significant. 
From the participants’ responses three groups of maternal educa-

Figure 1. Interaction effects of pediatric dental check-ups and maternal education on the children’s age at pacifier with-
drawal.
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tion were formed: low, medium and high educational level. Chil-
dren’s were grouped on the basis of their pattern of dental visits: 
regular and irregular attendance. Levene’s test confirmed that the 
assumption of homogeneity of variances, required for using these 
techniques, was met. The effect of maternal education on the age 
at which pacifier usage was stopped was assessed with a one-way 
Analysis of Variance (ANOVA). To further analyze possible differ-
ences between groups, post-hoc test (Scheffé, Tuckey HSD and 
Bonferroni’s correction) were conducted. Differences in the mean 
age of pacifier withdrawal between children who regularly visited 
the dentist and those who did not were analyzed by independent 
samples t-tests. A two-way factorial ANOVA was used to explore 
the interaction between maternal education and dental check-ups on 
the age of pacifier withdrawal. 

As the groups that were compared in our analyses presented 
different sizes, a complementary non-parametric approach was also 
used in order to guarantee that the obtained results were robust. 
The Kruskal-Wallis’ test was used as an alternative to one-way 
ANOVA tests, whereas Mann-Whitney’s U and Wilcoxon’s W were 
computed as an alternative to independent samples t-tests.

IBM SPSS.19 software for statistical analysis (IBM, Armonk, 
NY, USA) was used for analyses.

RESULTS
A one-way ANOVA showed that the age of pacifier withdrawal was 
significantly affected by maternal education level [F (2, 210) = 5.54 
p < 0.01]. Non-parametric Kruskal-Wallis’ test, however, yielded a 
result that was marginally significant (χ2=5.90, df=2, p=0.05). As 
shown in Table 1, the mean age of pacifier withdrawal decreased as 
maternal education level increased. Post-hoc tests (Scheffé, Tuckey 
HSD, Bonferroni) confirmed a significant difference (p < 0.01) in 
the age of pacifier withdrawal between children of mothers with 
a low education level and children of mothers with medium and 

high education levels. There was no significant difference, however, 
between medium and high maternal educational level in age of paci-
fier withdrawal. 

The mean age at which children stopped using the pacifier 
differed according to the regularity of dental visits. Children who did 
not visit the dentist for regular checkups abandoned the use of the 
pacifier later than those who regularly visited the dentist (Table 2). 
An independent samples t-test confirmed that these differences were 
statistically significant (t = 4.69, df = 211, p < 0.01). Non-parametric 
tests also yielded significant results (Mann-Whitney’s U=2375.50, 
Wilcoxon’s W=16403.50, p<0.01).  

As shown in Table 3, a two-way ANOVA revealed a significant 
interaction between maternal education level and dental attendance 
on the age of pacifier withdrawal. This interaction effect is presented 
in Figure 1 and Table 4. Interestingly, the average age at pacifier 
withdrawal was three years old for children who did not regularly 
attend dental visits and who had a low-educated mother, while the 
mean age of pacifier withdrawal was at one year of age for children 
of low-educated mothers who regularly visited the dentist.  A t-test 
analysis showed that these differences were statistically significant 
(t= 3.05, df= 17, p < 0.01). Non-parametric test, such as Mann-Whit-
ney’s U and Wilcoxon’s also confirmed this result (U=3.00, 
W=18.00, p<0.01). Furthermore, the children of medium-educated 
mothers who regularly visited the dentist abandoned the pacifier 
at a significantly earlier age, compared with those children of 
medium-educated mothers who did not regularly visit the dentist 
(t= 3.09, df= 100, p < 0.01). Consistent with the parametric t-test, 
non-parametric tests also revealed significant differences between 
these groups (U=679.50, W=3454.50, p<0.01). However, in the case 

Children’s age at pacifier 
withdrawal

Maternal education N Mean SD

Low 19 2.53 1.57

Medium 102 1.71 0.97

High 92 1.67 0.98

Total sample 213 1.77 1.06

Table 1. 	Descriptive statistics (mean and standard deviation) for 
age at pacifier withdrawal by maternal education level.

Children’s age of pacifier 
withdrawal

Child’s regular 
checkups

N Mean S.D.

No 46 2.39 1.22

Yes 167 1.60 0.95

Table 2. 	Descriptive statistics (mean and standard deviation) for 
children’s age at pacifier withdrawal by regularity of dental 
checkups.

Variable F p-value

Maternal education level 0.784 0.458

Check-up regularity 11.166 0.000

Interaction between maternal 
education and check-up regularity

5.074 0.007

Dependent Variable: Children’s age at pacifier withdrawal
R2 = 0.151 (Adjusted R2= 0.131)

Table 3. 	Two-way ANOVA for the effects of maternal education 
and regularity of dental check-ups on the children’s age at 
pacifier withdrawal

Children’s age at 
pacifier withdrawal

Child’s 
regular 
checkups

Maternal 
Educational 
level

N Mean S.D.

No

Low 14 3.07 1.44

Medium 28 2.18 0.98

High 4 1.50 1.00

Yes

Low 5 1.00 0.71

Medium 74 1.54 0.91

High 88 1.68 0.98

Table 4. 	Descriptive statistics (mean and standard deviation) for 
children’s age of pacifier withdrawal by regularity of dental 
checkups and maternal education.
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of high maternal education, there was no significant difference in the 
age at pacifier withdrawal between children who regularly visited 
the dentist and those who did not (t= −0.36, df= 90, p> 0.05). This 
result was also obtained when non-parametric statistic was used 
(U=165.00, W=175.00, p>0.05). 

A simple effects analysis also revealed that children who 
regularly received dental checkups (Figure 1, grey bars) did not 
statistically differed in the age of pacifier withdrawal, regardless of 
maternal education level [F (2, 164) = 1.47, p > 0.05). The Krus-
kal-Wallis non-parametric test (χ2=3.14, df=2, p>0.05) pointed at the 
same direction.

DISCUSSION
References of modern pacifiers, called “coral teething rings” or 
“sugar tits”, date back to the end of 15th century and the beginning 
of 16th century.2,7,11 As some authors have pointed out, the process 
of industralization and modernization of society, which requires the 
participation of females in the labour force, has entailed a reduction 
in breastfeeding and it has made children more likely to adopt the 
habit of sucking fingers and pacifiers.15

The current study highlights the importance of pediatric dental 
visits for the promotion of proper oral health care specifically 
among parents with low education. The results revealed joint effects 
of maternal education level and regular dental check-ups on the 
age of pacifier withdrawal. Low maternal education and infrequent 
dental visits prolonged pacifier use. Moreover, studies have shown 
that dental consultation plays a key moderating role in the effect 
of low maternal education on pacifier use.23 Regular visits to the 
dentist can significantly decrease the age at which the pacifier is 
withdrawn among children of mothers with low and intermediate 
education levels. Conversely, children who do not regularly receive 
dental checkups tend to use the pacifier longer. Therefore, pacifier 
use relies on an important interaction between maternal education 
and regular dental visits rather than maternal educational level 
alone.19 This interaction may explain contradictory findings from 
previous research on the role that maternal education plays on paci-
fier withdrawal.4,20,21 

Oral health care information alone does not necessarily change 
unhealthy habits. A previous study found that mothers of at-risk 
pre-school children had only superficial knowledge, attitudes and 
behaviours about their child’s dental health, in spite of regular visits 
to the paediatric dentist.24 Several factors could counteract the influ-
ence of oral health care professional advice. Despite advice against 
it, pacifier use is deeply rooted in some cultures.25 Previous research 
has found an association between social factors and pacifier use. For 
example, North et al 20 reported that socially disadvantaged mothers 
were more likely to allow their children to use a pacifier. The use 
of pacifiers as a means to control negative behaviors (e.g. crying or 
fussing) in the short term26 is a common practice. 

There are certain limitations to the current study that must be 
considered. First, the sample population was a convenience sample 
and therefore, may not be representative of the broader population. It 
may thus, be difficult to generalize the results. Second, parents were 
asked to recall a past event (children’s age at pacifier withdrawal) 
and their response may have been affected by memory errors and 
biases. Third, as with all self-report measures, responses may be 
biased by socially desirable attitudes. Despite these limitations, the 

current results draw a coherent relationship between study variables 
and are consistent with previously published results on pacifier use.  

While the topic of pacifier use has received considerable 
attention and contradictory results have frequently lead to further 
discussions,27 few studies have previously taken into account the 
relationship between maternal education and pacifier use. Prior 
studies have found that caregivers acknowledge the need for more 
information about good oral habits for preschool aged children 28. 
In particular, dental advice should be offered to high-risk groups 
during dental consultations.29 Pediatric dentists should be made 
aware of their influence on patient knowledge and behaviors.5,30 

They can provide parents and caregivers with reliable information 
on maintaining good oral health habits starting in early childhood. 
The advice given by dental professionals has been shown to be the 
most efficient method for decreasing pacifier use; however, it may 
also be the one least often practiced.31

CONCLUSIONS
The main contribution of the current study was the finding that 
regular dental visits can moderate the negative contribution of low 
maternal education to pacifier usage, indicating the critical role of 
paediatric dentists, particularly among children of mothers with 
low and medium educational levels. Thus, this study emphasizes 
educational issues involved in pediatric dentistry, the vital role of 
dental care practitioners in the promotion of healthy oral habits and 
the need for identifying specific target groups (e.g. lower educated 
or socially disadvantaged mothers) to enhance child oral health care. 
A lack of regular dental check-ups negatively affects oral health, 
not only because dental problems may remain unidentified and 
untreated but also because the opportunity to receive professional 
advice on good dental care practices is reduced. 

In this context, paediatric dentists play a leading role in 
decreasing the age of pacifier withdrawal and we therefore suggest 
that children visit the dentist starting at an early age.
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