Caries Prevalence, Severity, and
Pattern in Preschool Children

Abstract
Aim: To determine caries prevalence, severity, and pattern in preschool children of Riyadh, Saudi Arabia.
Methods and Materials: A total of 789 randomly selected preschool children, 379 (48%) male and 410 (52%)
female, with mean age of 4.7 (SD 0.5) years were examined for dental caries using World Health Organization
(WHO) diagnostic criteria.
Results: The overall caries prevalence among the sample was 74.8%. The mean decayed, missing, and
filled (dmft) score was 6.1 (SD 3.9) with a decay component of 4.66, a missing component of 0.54, and a filled
component of 0.92. There was no significant difference (p>.05)
p
in caries prevalence and severity in relation to
gender of the children. However, the caries prevalence and severity were significantly higher (p<.05)
p
among
children from government preschools as compared to those from private preschools. Among the posterior teeth,
mandibular second molars (54.3%), and among anterior teeth, maxillary central incisors (27.9%) had the highest
caries prevalence. Among the molars, caries prevalence was generally high in lower molars while among the
anterior teeth, upper teeth generally had a higher caries prevalence. The majority of the children (50.3%) had
both posterior and anterior tooth caries, 42.2% had posterior tooth caries only, while very few (7.5%) children
had only anterior tooth caries.
Conclusion: Caries prevalence and severity are very high in the study population, and most children have
posterior tooth caries.
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Clinical Significance: Early measures such as fissure sealants, topical fluoride applications (as early as safely
possible), and dietary fluoride supplements (where indicated) are needed to prevent caries of deciduous molars
in high caries populations.
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Introduction
Information on caries prevalence and severity
forms the basis for the magnitude and quality of
caries prevention programs and treatment needs
in a population. Therefore, a continuous need
remains to field caries prevalence and severity
information.
Reports from developed Western countries
have historically shown a low caries prevalence
and severity among preschool children.1-2 More
recent studies from these countries still mostly
report a low caries prevalence among this
group of children.3-4 However, recent reports
from developed countries indicate inequalities in
caries prevalence among preschoolers, with a
higher caries prevalence and severity in certain
ethnic and immigrant groups.4-6 In contrast, caries
prevalence and severity have historically been
high in Middle East countries.7-8 Al-Mughery et
al.7 in their study of preschool children reported a
caries prevalence of 78% with a mean decayed,
missing, and filled (dmft) score of 5.1 in the
United Arab Emirates. Janson and Fakhoury8
reported a caries prevalence of 72% in Jordanian
preschool children with a dmft of 4.0 or higher
in 50% of the children. More recent reports in
Middle East countries still show a high caries
9-10
prevalence and severity in preschool children.

in Jeddah, located in the Western Region of Saudi
Arabia. Paul12 examined 5-year-old children in two
nurseries in Al-Kharj, a small town in the Central
Region of Saudi Arabia, and reported a caries
prevalence of 83.5% with a mean dmft score of
8.5 among these children.
Wyne et al.13 reported a caries prevalence of
74.6% with a mean dmft score of 6.9 in a random
sample of preschoolers in Riyadh, the Capital
City of the Kingdom of Saudi Arabia, with a piped
14
water fluoride level of 0.24 ppm. Since that
study in 1996, no study has been conducted on
the caries prevalence and severity in a random
sample of preschool children in Riyadh. The
objective of the present study was to determine
present status of caries prevalence, severity, and
pattern in a random sample of preschool children
in Riyadh, Saudi Arabia.

Caries prevalence has also been very high
among children in Saudi Arabia, including
preschool children.10-12 Several studies have
reported caries prevalence among preschool
children in various parts of Saudi Arabia.10-12 Wyne
et al.10 examined a random sample of preschool
children in Al-Ahsa, in the Eastern Region of
Saudi Arabia, and reported a caries prevalence
of 62.7% with a mean dmft score of 2.9 in
11
those children. Al-Malik et al. reported a caries
prevalence of 73% with a mean dmft score of 4.8
among a random sample of 2-5-year-old children

Methods and Materials
A list of all preschools (government and private)
as well as information about the total population
of pre-school children in Riyadh was obtained
from the Information and Computer Center of the
General Directorate of Training and Education,
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Riyadh Region, Saudi Ministry of Training and
Education (Information Center).15 The list served
as a sampling frame for the study. Ten preschools
were randomly selected from the list to represent
the preschool children population in Riyadh, and
fulfill the sample size requirement. The sample
size was determined utilizing the “sample size
formula” for estimating a mean.16

Statistical Package of Social Sciences (SPSS)
Version #10 (SPSS, Inc., Chicago, IL, USA). The
Pearson Chi-Square test was used to determine
any association between caries prevalence,
gender, and preschool type (private/government).
Analysis of variance (ANOVA) was utilized to
determine any difference in mean dmft scores in
terms of gender and preschool type.

All selected children were examined for dental
caries by field examiners utilizing the World
Health Organization (WHO) criteria for the
diagnosis of dental caries.17 The two field
examiners were trained and calibrated by the
author, a senior faculty member in the King Saud
University College of Dentistry (KSUCD). Interexaminer calibration was carried out in KSUCD
clinics, while about 5% of the sample was
re-examined for the purpose of intra-examiner
reliability. Intra- and inter-examiner agreement
was determined using Kappa statistics. A very
good degree of agreement (above 0.85) was
demonstrated between the reference examiner
and the field examiners. The intra-examiner
agreement for the two field examiners was
excellent (above 0.9).

Results
A total of 789 preschool children, 379 (48%) male
and 410 (52%) female, were examined for dental
caries. Mean age of the children was 4.7 (SD
0.5) years ranging from three to five years. Three
hundred and fifty one (44.5%) children were from
government preschools and 438 (55.5%) from
private preschools. The overall caries prevalence
among the sample was 74.8%. There was no
significant difference (p>.05)
p
in caries prevalence
in relation to gender of the children. However,
the caries prevalence was significantly higher
(p<.05)
p
among children in government preschools
as compared to children in private preschools
(Table 1).
The prevalence of caries in all maxillary and
mandibular teeth is given in Table 2. Among the
posterior teeth, mandibular second molars had the
highest caries prevalence (54.3%) followed by the
mandibular first molars (41.7%) and the maxillary
second molars (38.9%). In both upper and lower

The data were recorded on a form designed for
the study. The data were entered into a computer
using FOXPRO software and a data file was
generated. The data were then analyzed utilizing

Table 1. Caries prevalence in relation to gender and type of preschool.
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Table 2. Tooth-specific caries prevalence in preschool children.

jaws the second molars showed a higher caries
prevalence than first molars. Among the anterior
teeth, the maxillary central incisors had the
highest caries prevalence (27.9%) followed by
maxillary lateral incisors (14.9%) and mandibular
central incisors (11.6%). Mandibular lateral
incisors had the lowest caries prevalence (3.0%).
In both upper and lower jaws the central incisors
had higher caries prevalence as compared to
lateral incisors. Among the posterior teeth, caries
prevalence was generally high in lower teeth,
while among the anteriors, upper teeth generally
had a higher caries prevalence.

in Riyadh. Access to this young age group and
dental examination of these children has always
been a challenging task. The results of this study
will be provided to authorities responsible for
dental health services and preventive planning for
preschool children.
No radiographs were taken for this
epidemiological study for ethical reasons. As a
result, some degree of underestimation of caries
prevalence is expected with the broad and flat
proximal contacts that exist between primary
molars. The majority of caries studies in preschool
children report higher caries prevalence among
older preschool children as compared to younger
preschool children.10-11 However, the sample in the
present study was concentrated around the age
of five years and an unbiased conclusion was not
possible in terms of comparing younger preschool
children with older preschool children.

Among 590 children with caries, 297 (50.3%)
children had caries in both posterior and anterior
teeth, 249 (42.2%) only in posterior teeth, and 44
(7.5%) only in anterior teeth.
The mean dmft score of the sample was 6.1 (SD
3.9) with a decay component of 4.66 (SD 3.66),
a missing component of 0.54 (SD 1.21), and a
filled component of 0.92 (SD 2.05). Tooth “decay”
was the major component (76.4%) of the mean
dmft score. The mean dmft score of government
preschool children (6.6 SD 3.9) was significantly
higher (p<.05)
p
as compared to private preschool
children (5.6 SD 3.8). However, there was no
difference (p>.05)
p
in mean dmft scores in terms of
gender of the children; with male children having
a mean dmft score of 4.5 (SD 4.2) and female
children a mean dmft score of 4.7 (SD 4.4).

Three of every four children had caries in this
study, which was similar to previous studies
conducted in the central region of the Kingdom
of Saudi Arabia.12-13 The caries prevalence was
higher as compared to preschool children from
Al-Ahsa,10 in the eastern region, and similar to
those from Jeddah,11 located in the western region
of the Kingdom. The prevalence was much higher
as compared to preschool children from Western
developed countries such as Sweden,3 & Italy,4
18
19
20
and countries such as India, Mexico, Africa
21
and China.

Discussion
The present study provided information on caries
prevalence and severity in preschool children

Only some studies of caries prevalence have
reported gender difference, with male children
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usually having a higher prevalence as compared
to females.18 The present study showed no
difference in caries prevalence in terms of
gender which is in agreement with many recent
studies in Saudi preschool children10,12 and other
countries.19-21 Dietary and oral hygiene practices
related to dental caries are mostly controlled
by parents/care takers at this early age. As a
result, it may be too early to develop any gender
differences in preschool children.
Significantly more children from private preschools
were caries-free; even those with caries had
significantly lower mean dmft scores as compared
to the children in government preschool. This
was in agreement with previous similar studies
10-11
in preschool children.
Probably children
from higher socioeconomic strata go to private
preschools. It is possible most of their parents
are better educated and in a better position to be
more conscious of or concerned about the diet
and oral hygiene of their children. It is possible
educated parents tend to seek preventive dental
information and more likely these parents will
comprehend prevention information provided in
distributed literature or media.

and early fissure sealing of these teeth will also
help in preventing caries in these teeth.
Among the anterior teeth, maxillary central
incisors were the teeth with the highest caries
prevalence in the present study and are similar
to another study in Saudi preschool children10
and in Tanzanian preschool children.24 Close
interproximal contact between maxillary central
incisors could be the reason for a high caries
prevalence in these teeth. Direct exposure during
intake and pooling of cariogenic fluids around
these teeth may also contribute to high caries
prevalence in these teeth. The above stated
reasons may also be responsible for higher caries
prevalence in central incisors as compared to
lateral incisors in both upper and lower jaws.

Mandibular second molars showed the highest
caries prevalence in the present study which
is similar to a string of observations made on
preschool children in various countries such as
Hungary,22 United States,23 Finland,24 Japan25 and
Holland.26 However, a previous study of Tanzanian
preschool children reported mandibular first
molars as having the highest caries prevalence
27
among molars. In both upper and lower jaws the
second molars had a higher caries prevalence
than first molars which may be attributed to the
crown anatomy of second molars and lack of
tooth brushing because they are the last teeth in
the arch. Elfrink et al.26 attributed higher caries
prevalence in second primary molars to greater
developmental disturbances in these teeth.
Posterior teeth, especially second primary molars,
are important teeth in the primary dentition as they
a play major role in chewing food. Furthermore,
first permanent molars may drift mesially if the
second primary molars are prematurely lost.
Therefore, it is important to inform parents/
caretakers of preschool children to specially
concentrate on second molars while brushing
these children’s teeth. Topical fluoride applications

Generally, caries prevalence was high in lower
molars and upper incisors as compared to upper
18
molars and lower incisors. Saravanan et al.
reported a similar pattern in Indian preschool
children. A lower caries prevalence in upper
molars may be attributed to anatomy, closer
proximity to the parotid salivary duct, and possibly
to a pattern of tooth brushing. Lower incisors are
prevented from direct exposure during intake of
acidic drinks by the tongue and salivary flow from
the sublingual salivary ducts dilutes the acidic
environment around these teeth.28
The majority of the children had both anterior and
posterior tooth caries only while very few children
had anterior tooth caries only. The proportions of
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simultaneous anterior and posterior tooth caries,
posterior caries only, and anterior caries only
were similar to the study in Jeddah preschool
children.11 The result is also in agreement with
reports from previous studies in Saudi Arabia
stating most preschool children with anterior
tooth caries also have posterior tooth caries.11,29
Such a high prevalence of posterior tooth
caries is alarming and is indicative of a need for
strong oral hygiene education among parents of
preschool children and, even more importantly,
continuous follow-up reinforcement.

production due to pain, decreased growth
hormone secretion caused by sleep disturbance,
and inadequate nutrition could combine to retard
the growth and development of these children.33
As stated previously, children with carious
primary molars are more prone to caries in their
permanent molars.30 Therefore, untreated carious
teeth have to be restored as an urgent priority.
Starting a preschool dental service has been
previously recommended.10 Such a service will
not only meet the huge treatment need in these
young children presently but more importantly
play a pivotal role in the prevention of dental
disease in these children through direct contact
by dental professionals with children and their
parents. Such an effort needs to involve care
takers and preschool teachers of these children in
caries prevention programs.

The mean dmft score in the present study,
although slightly lower than previous studies
in Riyadh,10-12 still remains very high. A high
decay component of the dmft score indicates
huge unmet treatment needs among this young
population. It also indicates no change in the
proportion of untreated carious teeth as in the
previous studies of Riyadh preschoolers who also
had a very high decay component in the dmft
score.10-12 A high proportion of decay component
(untreated caries) in the dmft score among
preschool children has also been reported in
other countries.20,21

Conclusions
1. The caries prevalence and severity were high
in preschool children in Riyadh.
2. The caries prevalence and severity were
significantly higher (p<.05)
p
in government
preschool children as compared to private
preschool children.
3. Among posterior teeth, caries prevalence
was generally high in mandibular teeth, while
among the anterior, maxillary teeth generally
had higher caries prevalence.
4. Simultaneous posterior and anterior tooth
caries was the most dominant pattern followed
by posterior tooth caries only. Only a few
children had anterior tooth caries only.

The presence of caries in the primary
dentition is the strongest predictor of caries
in permanent dentition.30,31 Therefore, results
of the present study have a number of
preventive and management implications. A
high caries prevalence and dmft scores call
for a concentrated effort to decrease caries
prevalence and severity in preschool children. A
strict preventive program has to be implemented
in these children including fluoride supplements,
topical fluoride and fluoride varnish applications,
dietary counseling, meticulous oral hygiene
maintenance, and fissure sealants. Lower molars
and maxillary incisors will need special attention
during preventive efforts.

Clinical Significance
Early measures such as fissure sealants,
topical fluoride applications (as early as safely
possible), and dietary fluoride supplements
(where indicated) are needed to prevent caries
of deciduous molars in high caries populations.
The present study endeavored to provide the
most recent information about dental caries in
preschool children as well as a comparison with
previous studies. It is expected the information
provided by this study would help with improving
the prevention and management of dental caries
in preschool children.

Caries is an infectious disease, and its effects
include pain, inadequate nutrition, speech
problems, sleep disturbances, orthodontic
problems, and psychological effects on the
children as well as the parents due to poor
32
esthetics. Increased glucocorticosteroid
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