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Abstract Prolonged non-nutritive sucking habits have negative effects on child’s orofacial structures, physical,
social and psychological wellbeing. The objectives of the present study were (1) to determine the prevalence of
non-nutritive sucking habit in Saudi preschool children, (2) to assess the factors influencing the habit, (3) to
determine mothers’ view on causes of non-nutritive sucking and their reasons to stop the habit and (4) to report
methods used by the mothers in eliminating the habit. This cross-sectional observational study was conducted in
the kindergartens in Abha and Khamis Mushayt cities. The sample included parents of 328 male and female
preschool children. A pre-piloted self-administered questionnaire was used for data collection and the response
rate was 85.4%. The prevalence of non-nutritive sucking habit was 46.6%; of these, pacifier sucking was 30.2%
and digit sucking was 16.4%. There were significant differences with pacifier habit between mother’s educational
status and sex (p=0.008 and p=0.002 respectively). The odds of pacifier habit were higher in females [OR=2.14,
95% CI (1.32, 2.52)] and mothers with higher university education [OR=1.67, 95% CI (1.03, 2.72)]. There were
significant differences with digit sucking habit and mothers’ educational status (p=0.022). The odds of digit
sucking habit was higher in mothers with intermediate and secondary education [OR=2.25, 95% CI (1.24, 4.07)].
Some mothers (37.90%) used non-nutritive sucking as solution to calm the crying child, while others (47.05%)
wanted to stop the habit as it might affect the child’s dentition. Some mothers (37%) interrupted the habit
physically, while only 10% had preferred to consult the dentist.

Keywords: Non-nutritive sucking, digit sucking, finger sucking, pacifier sucking, preschool children.

Introduction Non-nutritive sucking habit persisted
for 36 months and beyond is considered
prolonged non-nutritive sucking and can
cause occlusal, physiological and esthetic
changes (Maia-Nader et al., 2014). There is
convincing evidence of alterations in
transverse dimensions, midline deviations
occurring in deciduous dentition as result of
prolonged non-nutritive sucking (Peres et
al., 2015; Nihi et al., 2015; Lopes Freire et
al., 2016). Moreover, non-nutritive sucking
particularly pacifier sucking is reported to
increase the risk of gastrointestinal

The sucking habits are nutritive when they
satisfy nutritional needs and become non-
nutritive when they only fulfill psychological
needs (Larsson, 1985; Warren et al.,
2000). Nutritive sucking includes
breastfeeding and bottle-feeding, while the
non-nutritive sucking includes pacifier and
digit sucking (Chen et al., 2015). The
prevalence of non-nutritive sucking habits
among the Brazilian preschool-aged
children has been reported to be from 40%

0
to 76.1% (Fernandes et al, 2015). infections due to the colonization of pacifier

Comparatively, the rate of pacifier sucking : . . o
was 26.6% and finger sucking was 10.6 % thglacgot()))g)mfectlous microbes (da Silveira

in the Iranian children (Jahanbin et al.,
2010) and the prevalence of both digit and
dummy sucking habits has been reported
to be 48.36% in Riyadh, Saudi Arabia
(Farsi and Salama, 1997).

Non-nutritive sucking habit has been
reported to be influenced by various
factors such as educational level of
parents, child birth rank, cultural, and
socio-economic factors (Vogel et al., 2001,
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Mauch et al., 2012; Jahanbin et al., 2010).
Older maternal age, higher maternal
education level and having no older
siblings are reported to play a significant
role in developing prolonged non-nutritive
sucking in children (Warren et al., 2000).
Several studies reported a high
prevalence of non-nutritive sucking in
children of educated parents (Farsi and
Salama, 1997; Adair 2003; Santos et.al.,
2009).

Parents, especially mothers play
vital roles in recognizing the deleterious
effects of the habits. Though most of the
parents observe the adverse effects, they
often lack the knowledge and motivation
to deal with the causes of this condition
and fail to request assistance from the
dentist (Al-Jobair and Al-Emran, 2004). It
has been reported that treatment of the
digit-sucking habit is often neglected
because of the belief that elimination of
digit sucking could lead to substitution of
other habits (VanNorman, 1985).

Most of the studies had focused on
etiology, adverse effects, and
management of non-nutritive sucking
habits, while not much attention has been
paid to mothers’ view on non-nutritive
sucking habit, and their effort in breaking
the habit. Mother is the person who
spends most of her time in rearing child
and her role is vital in eliminating an
unhealthy habit. In a study in Riyadh, it
was reported that no mother accepted the
digit sucking habit beyond 4 years of age
and often used noninvasive methods such
as providing gifts as positive
reinforcement, physically interrupting,
restricting the use of pacifier to specific
times in day and methods such as
applying bitter substances on digit,
wrapping the digit with adhesive tapes to
stop the habit (Al-Jobair and Al-Emran,
2004; Al-Hussyeen, 2010).

Since there is no data for the present
study population, the objectives of the
study were to assess the prevalence of
non-nutritive  sucking habit in Saudi
preschool children, factors influencing the
non-nutritive sucking habit, mother’'s view
on causes of non-nutritive sucking, reason
to stop the habit and methods used by
them to eliminate the habit in their children.
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Materials and methods
Study design and population

This cross-sectional observational study
was conducted to determine prevalence
and factors influencing non-nutritive
sucking habits among Saudi children aged
3 to 5 years old. The study was approved
by the Research Committee at King Khalid
University College of Dentistry (Ref No:
2016-17/84). A multi-stage cluster random
sampling was used in selecting the
sample. In the first stage, children within
specified age range were selected through
cluster random sampling from six
kindergartens in Abha and Khamis
Mushayt, two cities located in southwest
Saudi Arabia. A list of kindergartens in
both cities was obtained from the Saudi
Ministry of Education. To achieve the
calculated sample size, the six
kindergartens were randomly selected. All
children in the selected kindergartens were
included in the study. In the second stage,
the respective mothers of children were
contacted to collect information on non-
nutritive sucking habits related to causes, a
reason to stop the habit and methods used
to control the habit.

Pilot study
determination

and sample size

A pilot study was done on 35 children aged
3 to 6 years old who were not included in
the main study. Results of this study were
used to determine sample size to assess
the prevalence of non-nutritive sucking
habit among Saudi preschool children.
Establishing at the prevalence rate of 50%
and an absolute precision of 5% and
confidence interval of 95%, the sample
size for the present study was calculated to
be 384. Thus, the estimated study subjects
were 384 children and their respective
mothers.  Cluster random  sampling
techniqgue was used in selecting the
sample. The questionnaire was tested for
validity and reliability during this pilot study
and necessary corrections were made.

Data collection

Data collection of the present study was
done by means of a pre-tested
questionnaire which was handed out to
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parents when they dropped the children in
the kindergarten and return it on the next
day. The self-administered  Arabic
guestionnaire included details regarding
child’s age, sex, parents’ education, child’s
prolonged sucking habits (digit/pacifier),
the mother’'s view on how the habit could
have been developed, the mother’s reason
to stop the habit and their effort in breaking
the habit. Non-nutritive sucking habits were
defined as prolonged when they persisted
beyond 3 years of age or more. Question
regarding child’s prolonged sucking habit
was age related and hence the mother was
asked to answer only if the child had non-
nutritive sucking habit beyond 3 years of
age. All the questions were closed ended
with only one choice to be selected. Each
guestionnaire had a covering letter
requesting that the forms to be completed
by the mother only. The returned
guestionnaire along with the signed
consent form was collected and subjected
to data analysis using statistical software
package SPSS, version 19 for Windows
(SPSS Inc., Chicago, IL). Chi-square test
was used and a p-value of less than 0.05
was considered as statistically significant.
Odds ratio (OR) was calculated manually.

Results
A total of 384 children were initially
recruited as per the sample size

calculations after which their respective
mothers were contacted. One of the
difficulties encountered in this research
was due to non-response by the mothers.
Despite several attempts in reminding the
mothers about returning the questionnaire,
non-response rate was found to be 14.6%.
Since a response rate of 80% and more is
standard for evaluation, the data was
analyzed with 328 responses (Fincham,
2008). Completed questionnaires were
returned by 328 participants (148 boys,
180 girls) with a response rate of 85.4%.
Characteristics of the study group are
presented in Table 1. From the total, 153

(46.6%) were reported as having
prolonged sucking habit, with a prevalence
rate of 26.8%, 38.6%, and 34.6%

respectively for the age group 3, 4 and 5.
With regards to sex, sucking habits were
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more prevalent in girls (54.9%), but there
was no statistically significant difference
between boys and girls (p>0.05).

Among the non-nutritive sucking
habit, pacifier sucking was found to be
more prevalent (64.66%) than digit sucking
(35.28%). The presence of pacifier habit
among different age groups and father’s
educational status were found to have no
statistically significant differences (p>0.05).
However, there were significant differences
with pacifier habit between mother’s
educational status and sex (p=0.008 and
p=0.002 respectively). The odds of pacifier
habit were higher in females than males
[OR=2.14, 95% CI (1.32, 2.52)] and
mothers with higher university education
than lower education levels [OR=1.67,
95% CI (1.03, 2.72)] (Table 2).

The presence of digit sucking habit
among different age groups, sex and
father's educational status were found to
have no statistically significant differences
(p>0.05). However, there were significant
differences with digit sucking habit
between mother's educational status
(p=0.022). The odds of digit sucking habit
was higher in mothers with intermediate
and secondary education than other
education levels [OR=2.25, 95% CI (1.24,
4.07)] (Table 2).

Responses from mothers who have
children with prolonged non-nutritive
sucking habit were included to analyze
their opinions on how the habit had
developed, their reasons and methods
adopted by them to stop the habit. Table 3
presents the mothers’ opinions about
reasons for having the non-nutritive
sucking habits. Nearly 37.9% of the
mothers reported using sucking habit as a
solution to calm the crying child. While
26.79% of the mothers believed that
leaving the children alone and they missing
the parents could be the cause for
developing non-nutritive sucking habit.
Table 4 presents the mothers’ reasons to
stop the habit. Each mother was asked to
give the most important reason why the
habit must be stopped. Most of the
mothers (47.05%) believed that non-
nutritive sucking habits will affect the
child’s developing dentition, while 33.33%
believed that the habit might continue as
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the child grows older which could later be
difficult to stop.

The different methods tried by
mothers to stop the habit are
summarized in Table 5. Of these, the
most common were interrupting the habit
physically (37.25%), followed by placing
unpleasant flavored substances over the

digits (27.45%). Interestingly, 14% of the
mothers reported that they spoke to the
child in discouraging the habit and 11%
reported positive reinforcement in means
of reward to stop the habit. Only 10% of
the mothers reported consulting the
dentist and 3% consult the pediatrician to
stop the habit.

Table 1 Distribution of children with non-nutritive sucking habits according to age, sex, parents’
education level

Non-nutritive

; ; 2 .
Variables sucking habit X p-value Odds ratio 95%CI
statistics (OR)
Yes No
Age in years
3 41 (12.50%) 34 (10.36%) 1.52 0.90-2.55
4 59 (17.98%) 70 (21.35%) 2.74 0.254 0.94 0.60-1.47
5 53 (16.16%) 71 (21.65%) 0.77 0.49-1.22
Sex
Male 62 (40.5%) 86 (49.1%) 0.71 0.45-1.09
Female 91 (59.5%) 89 (50.9%) 245 0.118 1.42 0.92-2.19
Mother's Education
Level
Elementary education 11 (7.2%) 38 (21.7%) 0.28 0.14-0.57
Intermediate & o o
Secondary education 58 (37.9%) 48 (27.4%) 14.6 0.001 162 1.01-2.57
University o o )
graduate/postgraduate 84 (54.9%) 89 (50.9%) 1.17 0.76-1.82
Father’s Education
level
Elementary education 29 (19.0%) 40 (22.9%) 0.78 0.46-1.35
Intermediate & o o
Secondary education 54 (35.3%) 60 (34.3%) 0.770 0.681 1.04 0.66-1.65
University
graduate/postgraduate 70 (458%) 75 (429%) 1.12 0.73-1.74
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Table 2 Influence of age, sex and parents’ education level on non-nutritive sucking habit
Pacifier habit Digit sucking
Variables
Yes No £ pvalue OR  95%Cl Yes No £ pvalue OR  95%Cl
(n=99) (n=229) statistics (n=54)  (n=274) statistics
Age in years
24 51 17 58
3 (24.2%)  (22.3%) 1.16 0.64-1.95 (3L5%)  (21.2%) 1.71 0.89-3.26
39 90 20 109
0.196 0.907 - 2.87 0.238 )
4 (39.4%)  (39.3%) 1.01 0.62-1.63 (37.0%)  (39.8%) 0.89 0.48-1.63
36 88 17 107
5 (36.4%)  (38.4%) 0.91 0.56-1.49 (3L5%)  (39.1%) 0.71 0.38-1.34
Sex
32 116 21 127
Male (32.3%)  (50.7%) . 2002 0.46 0.28-0.76 (38.9%)  (46.4%) Lol sa1s 0.74 0.41-1.34
67 113 ' ' 33 147 ' '
Female (67.7%)  (49.3%) 214 1.32-352 (61.1%)  (53.6%) 1.36 0.75-2.47
Mother’s
Education
Level
Elementary 6 43 5 44
education 6.1%)  (18.8%) 028 0.11-0.68 9.3%)  (16.1%) 053 020141
Intermediate
32 74 26 80
& secondary . o 1.01 0.60-1.66 ) o 225 1.24-4.07
education (32.3%)  (32.3%) 534 0.008 (48.1%)  (292%) 767 0022
University
61 112 23 150
ggzgggaate (61.6%)  (48.9%) 1.67 1.03-2.72 (42.6%)  (54.7%) 0.62 0.34-1.11
Father’s
Education
level
Elementary 15 54 14 55
education (15.2%)  (23.6%) 058 031-1.08 (25.9%)  (20.1%) 139 071-2.74
Intermediate
38 76 16 98
& secondal 1.25 0.77-2.04 0.76 0.40-1.43
educationry (38.4%)  (33.2%) 3.03 0.219 (29.6%)  (35.8%) 1.22 0.542
University
46 99 24 121
ggzgggaate (46.5%)  (43.2%) 1.14 0.71-1.83 (44.4%)  (44.2%) 1.01 0.56-1.82
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Table 3 Mothers’ opinions about reasons for having the non-nutritive
sucking habits

Reasons Number Percentage (%)
non-nutritive sucking as solution to calm 58 37.90%

the crying child

Missing the parent when left alone 41 26.79%
Felt hungry 37 24.20%
Pacifier given all the time 17 11.11%

Table 4 Mothers’ reasons in stopping the non-nutritive sucking habits

Reasons Number Percentage (%)
Will affect the child’s dentition 72 47.05
CPrrltialzj/(?Qtotlgirhablt to continue when the 51 3333
Socially unacceptable 16 10.46
Could affect speech 9 5.89
Could affect the child’s appetite 5 3.27

Table 5 Methods used by mothers to stop the non-nutritive sucking
habits*

Methods Number Percentage (%)
Interrupt the habit physically 57 37.25
E\ll,lé rutT]peI%?;i?Qt flavored substances 42 2745
Wrap the hand with tape/bandage 38 24.83
:;:Lkitto the child to discourage the 22 14.37
Positive reinforcement 17 11.11
Consult dentist 16 10.45
Consult pediatrician 4 2.61

*Few mothers selected more than one option
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Discussion

The purpose of this cross-sectional study
was to assess the prevalence, factors
influencing non-nutritive sucking habits and
mother’s view on causes, a reason to stop
the habit as well as methods attempted in
stopping the habit. It has been reported
that the effect of prolonged non-nutritive
sucking habit is a common oral health
problem and could affect the quality of life
(Bonecker et al., 2012; Dimberg et al.,
2015). In the present study, the prevalence
is 46.6%, which is in agreement with other
previous studies (Farsi and Salama, 1997;
Al-Hussyeen and Baidas, 2009).

In the present study, 65% of the
children had pacifier sucking habit and digit
sucking was at 35%. Such findings were
similarly reported by other studies (Farsi
and Salama, 1997; Degan and Puppin-
Rontani, 2004; Al-Hussyeen, 2010) but
were contrarily reported by Kéhler and
Holst (1973) of which, the digit sucking
was found to be more prevalent than the
pacifier. The high prevalence of pacifier
sucking could be attributable to cultural
variations, maternal employment, early
weaning practices, maternal age and level
of education (Castilho and Rocha, 2009;
Maia-Nader et al., 2014).

In the present study, the prevalence
of non-nutritive sucking among girls was
59.5% and 40.5% in boys. This difference
in prevalence between boys and girls has
been similar to previous studies (Farsi and
Salama, 1997; Santos et al., 2009). The
probable reason for non-nutritive sucking
to be more common in girls could be due
to the fact that girls have more emotional
problems (Leite-Cavalcanti et al., 2007;
Santos et al., 2009).

Recognizing factors associated with
persistent sucking habit could help the
clinicians to intervene the habit. One such
important factor is the parents’ education.
In the present study, chi-square test
revealed there were differences with
sucking habits and parents’ education level
(p= 0.008 for pacifier sucking, p= 0.022 for
digit sucking habit) (Table 2). It was found
that children of higher educated parents
were often pacifier suckers. These results
were in accordance with those reported by
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previous studies (Farsi and Salama, 1997,
Santos et al., 2009). It is unclear why less
educated parents were less likely than
others to have children with a pacifier-
sucking habit. However, it could be due to
the greater time the educated mothers
spent working outside the home (Jahanbin
et al., 2010).

Psychological and environmental
factors such as emotional deprivation need

for attention, early weaning, maternal
employment, education and cultural
variations have been found to be

responsible for developing non-nutritive
sucking habit. In a previous report, 78% of
mothers had used pacifiers when the child
was just 5 months old, in which 69% had
introduced the pacifiers during the first
week of life (Pansy et al., 2008). In the
present study, most mothers considered
calming the crying child and leaving the
child unaccompanied as the major reasons
for children acquiring the non-nutritive
sucking habits. These findings are in
accordance with other previous studies
that reported parents often preferred
pacifiers to calm their children (Al-
Hussyeen, 2010; Mauch et al., 2012).

Prolonged  non-nutritive  sucking
habits beyond the age of three could lead
to increased overjet, reduced overbite,
posterior cross bite, Class Il malocclusion
and development of tongue thrusting habit
(Warren et al., 2005). In the present study,
the mothers’ main reason (47%) in
stopping the habit was due to its
deleterious effect on developing dentition,
as similarly reported by others (Al-Jobair
and Al-Emran, 2004; Al-Hussyeen, 2010).
The probable reason could be that the
mothers might have noticed the harmful
effects of sucking habit on the occlusion. It
has been reported that pacifier sucking
beyond 3 years of age increased the risk of
midline deviation, open bite, posterior
cross bite and myofuctional alterations in
deciduous dentition (Peres et al., 2015;
Nihi et al., 2015; Lopes Freire et al., 2016).
Digit sucking beyond 3 years of age
increased the risk of malocclusion by 4.25
times resulting in anterior open bite and
posterior crossbite in deciduous dentition
(Lopes Freire et al., 2016).
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In the present study, 37% of mothers
had interrupted the habit physically either
by not providing the pacifier or by removing
the digit/pacifier physically. These findings
were similar to another previous study
although the percentage was lesser (Al-
Hussyeen, 2010). On the other hand, the
use of the bitter substance on digit was also
preferred (Al-Jobair and Al-Emran, 2004).
The abrupt interruption of habits is not
encouraged as they could lead to the
development of other bad habits such as
teeth scraping and compulsion for food
(Santos and Valente, 2003). In the present
study, only 11% of the mothers chose
positive reinforcement as an essential
method in eliminating the habit. It was
shown that children could be helped to
eliminate the sucking habit without coercion
and with positive reinforcement (Degan et
al., 2001; Muzulan and Gongalves, 2011).
Thus, awareness strategy and positive
reinforcement could become the initial steps
to intervene the habit and needs to be
addressed to the study population.

Only 10% of the mothers had
consulted the dentist and most of these
were mothers of 5 years old children. These
results indicate that as the child's age
increased, the mother’s concern in getting
doctor’s consultation also increased. The
probable reason could be that the mothers
might have tried various methods enlisted in
this study to stop the habit or might have
noticed signs of malocclusion in the child.
When such methods failed to produce any
effective results, only then they consulted
the dentist. This also indicates that though
the majority of parents in our study were
university graduates, they still lacked the
awareness on non-nutritive sucking habit as
well as early dental visit. Thus, it is the
responsibility of all child health care
providers to include non-nutritive sucking
habit as mandatory part of their routine
examination protocol and educate mothers
on its causes, ill effects of such prolonged
habit and methods to eliminate it. It is also
important to counsel the expecting mothers
on non-nutritive sucking habits.

In inferring the present study results, it
is essential to concede the possible
limitations of the study. As it was a cross-
sectional study, there is a possibility of
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respondent’s bias. Moreover, the sample
size was small and it could not be
generalized to the entire population.
Despite those limitations, our study results
might have important implications in
educating the mothers on non-nutritive
sucking habit and the study could serve as
an impetus for further research on this
subject.

Conclusion

Within the limitations of the study, it could
be concluded that pacifier sucking was
more prevalent than digit sucking among
Saudi preschool children, with pacifier
sucking being more predominant among
children of educated parents. Most mothers
used non-nutritive sucking as a prime resort
to calm the child while crying. However,
when the habit persisted majority of
mother’s vital concern to stop the habit was
its impact on developing dentition. Most
mothers tried to interrupt the habit
physically, while consulting the dentist was
not practiced much in the study population.
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