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Caries prevalence and treatment
needs of healthy and medically
compromised children at a tertiary
care institution in Saudi Arabia
A. Brown1

التسوس ومتطلبات املعاجلة يف األطفال األصحاء وغري األصحاء يف مؤسسة للرعاية التخصصية يف
انتشار
ُّ
اململكة العربية السعودية
أليسون براون

التسوس ومتطلبات املعاجلة لدى املرىض األطفال من غري
 تقدِّ م هذه الدراسة معلومات عن معدَّ ل انتشار:اخلالصـة
ُّ
) ومن األصحاء الذين يراجعون عيادة األسنان يف إحدى مؤسسات الرعاية الثالثية (التخصصية،مكتميل الصحة
 من211 و، وقد روجعت السجالت الطبية ملئة ومخسة وسبعني من األطفال األصحاء.يف اململكة العربية السعودية
 واستخرجت البيانات عن الوضع الرسيري. من السعوديني يف عمر مخس سنوات،األطفال غري املكتميل الصحة
التسوس
 وتبني وجود ّبينات عىل.) وعدد األسنان املنخورة أو املقلوعة أو املحشوة (أحراز ديفت،)(اإلكلينيكي
ُّ
 نقطة9.91  من األطفال األصحاء وكان متوسط أحراز ديفت%84.0 و، من األطفال غري املكتميل الصحة%91.9 يف
) من األسنان%79(  وتبني وجود نسبة مرتفعة. لألطفال األصحاء6.25 و،بالنسبة لألطفال غري املكتميل الصحة
 مع عدم وجود فرق يعتدّ به إحصائي ًا يف ذلك بني األطفال األصحاء واألطفال،بالتسوس ومل تعالج
التي أصيبت
ُّ
.غري املكتميل الصحة
ABSTRACT We examined the caries prevalence and treatment needs of medically compromised
and healthy paediatric patients attending the dental clinic of a tertiary care institution in Saudi Arabia.
The medical records of 175 healthy and 211 medically compromised 5-year-old Saudi children were
reviewed. Data was extracted on clinical status and number of decayed, extracted and filled teeth (deft
score). A total of 91.9% of medically compromised and 84.0% of healthy children had evidence of caries. Mean deft score was 9.91 for medically compromised and 6.25 for healthy children. A high proportion of carious teeth (79%) were untreated, with no significant difference between the 2 groups.

Prévalence des caries chez les enfants en bonne et en mauvaise santé fréquentant un
établissement de soins tertiaires en Arabie saoudite, et besoins en traitement de ces enfants
RÉSUMÉ Nous avons examiné la prévalence des caries chez les patients pédiatriques en bonne et
en mauvaise santé qui fréquentaient le service clinique dentaire d’un établissement de soins tertiaires
en Arabie saoudite, ainsi que sur les besoins en traitement de ces patients. Le dossier médical
d’enfants saoudiens âgés de 5 ans, dont 175 en bonne santé et 211 ayant des problèmes de santé, a
été examiné. On a relevé les données relatives à leur état clinique ainsi qu’à leur indice CAO (nombre
de dents cariées, absentes (extraites) et obturées). Au total, 91.9 % des enfants ayant des problèmes
de santé et 84.0 % des enfants en bonne santé présentaient des signes de carie. L’indice CAO moyen
était de 9,91 chez les enfants en mauvaise santé et de 6,25 chez les enfants en bonne santé. Le
pourcentage de dents cariées non traitées était très élevé (79 %), sans qu’il existe de différence significative
entre les deux catégories d’enfants.
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Introduction
While oral problems may have a considerable impact on the general health status and
quality of life of otherwise healthy children,
their effect on those with chronic and acute
illnesses can be much more serious. In
particular, children with cardiac disease
or history of cardiac surgery, disorders of
haemostasis, anaemia, malignant disease,
respiratory disorders, myelosuppression,
immunodeficiencies, renal and liver diseases, endocrine and metabolic disorders,
and some musculoskeletal disorders are at
increased risk of sometimes life-threatening
complications. The quality of life of children with mental, developmental or physical disabilities may be further compromised
by dental pain and infection. Treatment
options and outcomes for children with cleft
lip and palate, and craniofacial and dental
anomalies can also be adversely affected by
dental caries [1].
In a recent article, Petersen et al. emphasized that, although there have been
great improvements in the oral health status
of populations in many countries, at the
global level it is still poor [2]. In general,
the incidence of dental caries in children is
increasing in developing countries but decreasing in developed countries. However,
it remains high in the latter among those
who are socially, economically and medically disadvantaged.
Saudi Arabia has been described as a
middle-income developing country. A total
of 43% of the citizens are under 14 years of
age [3]. The first oral health survey, which
was undertaken in 1987, found that 6-yearold males had a mean total of 4.1 decayed,
extracted and/or filled primary teeth (deft)
and females had 3.5 [4]. In 1996, 5 years
later, the deft score for 6-year-olds had
increased to 5.54 [5], and in 1998 to 6.4 [6].
By 2002, it had reached 7.3 [7] and the latest
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paper, published in 2006, reported a mean
deft of 8.06 [8].
In 1981 the World Health Organization
(WHO) and World Dental Federation set a
goal that by the year 2000 50% of 5–6-yearolds should be caries-free [9]. Two recent
screening exercises in Jeddah, Saudi Arabia
reported evidence of dental caries in 83%
and 96% of children [8,10].
Dental caries is the leading reason for
Saudi children to need extraction of primary
teeth [11], but most decayed teeth remain
untreated [12]. With a population growth
rate of over 3% per year [3], and hence
an ever increasing number of children, the
social and economic burden associated with
the rising incidence of dental disease in
childhood requires serious consideration.
Caries risk assessment tools and guidelines classify children with special health
care needs as high risk [13]. This includes
medically compromised children as well
as those with physical, mental, sensory,
behavioural, cognitive and emotional impairments. Published results of studies on
caries prevalence in these children are often
contradictory. For example, most investigators have reported higher caries rates for
children with congenital heart disease [14],
whereas others have found rates similar to
those of matched healthy controls [15]. The
consensus is that few medical conditions
are associated with an increased caries risk
per se, but because oral hygiene is generally
worse in medically compromised children,
and their exposure to additional risk factors
greater, they are more prone to developing
carious lesions. These risk factors may
include frequent intake of cariogenic foods
and drinks, regular use of sugar-sweetened
medicines [16] and poor salivary flow and
buffering capacity [17].
Furthermore, most studies also found
that medically compromised children were
less likely to be receiving regular dental
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care than their healthy counterparts. Fewer
were taken to the dentist for asymptomatic
check-ups and preventive interventions [18],
and more missed scheduled appointments
[19]. When they did present for treatment,
they were more liable to have carious teeth
extracted than restored [20]. A study in the
United Kingdom found that many general
dental practitioners did not feel confident
providing treatment for medically compromised children [21]. In a large number
of countries in the Eastern Mediterranean
Region, including Saudi Arabia, access to
specialist paediatric dentists is limited.
There is almost no information available
on the caries status of Saudi children with
special health care needs. An increased
prevalence of caries has been reported in
boys with wasting and stunting [22], and in
girls who were blind, deaf and mentally retarded [23]. The aim of this study, therefore,
was to compare the caries prevalence and
treatment needs of healthy and medically
compromised 5-year-old children attending
a dental clinic in Riyadh, Saudi Arabia.

Methods
This study was conducted in the dental
clinic of a tertiary care hospital in Riyadh,
Saudi Arabia. The clinic provides specialist
care for several thousand children per year,
50% of whom are medically compromised.
The medical records of all 5-year-old Saudi
children treated at the dental clinic between 1 January 2001 and 31 December
2002 were extracted from the department
database. Each child’s medical chart was
reviewed to establish his/her dental and
medical status at the first appointment in the
study period. Children had been examined
by 1 of 4 paediatric dentists and posterior
bitewing radiographs were taken whenever
possible.

Caries status was evaluated using the
decayed, extracted and filled primary teeth
(deft) index [24]. The deft score for each
subject was the sum of the number of primary teeth decayed (dt), extracted as a
result of caries (et) and filled (ft). Teeth
were recorded as decayed when a carious
lesion was detectable either clinically or
radiographically, whether cavitated or not.
They were also recorded as decayed if they
had temporary restorations or sealants and/
or permanent restorations in association
with carious lesions. Filled teeth were defined as those with one or more permanent
restorations and no evidence of decay.
Caries prevalence was defined as the
percentage of the study population affected
with dental caries (% deft). Treatment need
was estimated by calculating the percentage
of decayed teeth that were untreated (% dt/
deft).
The child’s medical condition was classified as one of the following: healthy;
cardiac disease; haematology or oncology
disorder; immunodeficiency; cleft lip/palate
or craniofacial disorder; metabolic or neurodegenerative disease; endocrine disorder;
renal disease; or other mental or physical
disorder. Patients seen for emergency care
only or with a genetic syndrome known to
cause absence or early loss of primary teeth
were excluded from the study.
The independent samples t-test was used
to check the significance of the difference in
mean deft scores of healthy and medically
compromised children, as well as healthy
and disease-specific clinical subgroups with
20 or more subjects. Significance of differences in caries prevalence and percentage
of untreated decayed teeth were tested using
the chi-squared test. Because of the multiplicity of statistical tests being performed,
the level of statistical significance was adjusted using Bonferroni’s correction [25].
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Dividing the type 1 error rate by the number
of tests gave a significance level of 0.005.
The study was approved by the institutional Clinical Research and Research
Ethics Committees, who waived the need
for informed consent.

Results
The study population consisted of 386 children of whom 175 were healthy and 211
medically compromised. The characteristics of the children in terms of clinical
group and sex are shown in Table 1. Only
4 clinical subgroups contained 20 or more
subjects: haematology/oncology, cardiac,
cleft lip/palate/craniofacial, and metabolic/
neurodegenerative.
Caries prevalence was high; 88.3% of
the children had 1 or more teeth decayed,
extracted or restored. More of the medically
compromised (91.9%) than the healthy
children (84.0%) had carious teeth, but not
significantly so. In the clinical subgroups
with 20 or more subjects, the haematology/
oncology group had the fewest children
caries-free (Table 2).
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Mean deft score was 8.25 overall. There
was a significant difference between the
medically compromised (9.91) and healthy
(6.25) children for mean deft scores (P
< 0.001). Those with cardiac disease had
the highest mean deft (11.95), followed
by the cleft lip/palate/craniofacial (10.06),
metabolic/neurodegenerative (9.95) and
haematology/oncology (9.66) subgroups (P
< 0.001) (Table 3).
A large percentage of carious teeth were
untreated (79.4%), with no difference between healthy and medically compromised
children overall. However, there was a
significant difference at the 0.001 level with
2 of the clinical subgroups. The haematology/oncology patients had a greater and the
cleft lip/palate/craniofacial patients a lesser
degree of unmet treatment need than the
healthy children (Table 4).

Discussion
The caries status of the medically compromised children seen in the dental clinic was
considerably worse than that of the healthy
children. However, although significant

Table 1 Characteristics of the study children
Variable
Clinical group
Healthy
Medically compromised
Clinical subgroup
Haematology/oncology disorder
Cardiac disease
Cleft lip/palate/craniofacial disorder
Metabolic/neurodegenerative disorder
Skeletal disorder
Endocrine disorder
Immunodeficiency
Renal disease
Other mental and/or physical disorder

No.

Males
%

No.

Females
%

Total
No.

87
116

49.7
55.0

88
95

50.3
45.0

175
211

23
22
20
11
6
6
4
2
22

56.1
56.4
62.5
52.4
66.7
66.7
57.1
33.3
46.8

18
17
12
10
3
3
3
4
25

43.9
43.6
37.5
47.6
33.3
33.3
42.9
66.7
53.2

41
39
32
21
9
9
7
6
47
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Table 2 Number and percentage of study children affected with dental
caries (% deft) by clinical status and significance of difference with
healthy children
Variable

No. of children
with deft

Clinical group
All
Healthy
Medically compromised
Clinical subgroup
Haematology/oncology
Cardiac
Cleft lip/palate/craniofacial
Metabolic/neurodegenerative

% deft

P-valuea

341
147
194

88.3
84.0
91.9

0.024

40
38
29
20

97.6
97.4
90.6
95.2

0.041
0.05
0.48
0.296

Chi-squared test.

a

differences in mean deft scores were demonstrated between the 2 groups, they were
not for caries prevalence. In other words, although the extent of caries was lower in the
healthy group, few were caries-free. While
this was not a population-based study, it is
very likely this pattern reflects that of the
community at large. First, the prevalence
of dental caries and mean deft score of
the healthy children were similar to those
reported recently by other investigators in
Saudi Arabia. Secondly, many overseas

studies also found that medically compromised children had a higher mean deft than
healthy children.
It was not possible to pinpoint one risk
factor, or a set of risk factors, responsible for the disparity between healthy and
medically compromised children’s caries
status in the study population. Exposure
to oral health education and preventive
interventions, as well as children’s manual
dexterity, extent of parental assistance with
toothbrushing and dietary habits differed

Table 3 Mean number of decayed, extracted and filled teeth (mean deft
score) by clinical status, and significance of difference with mean deft
score of healthy children
Variable
Clinical group
All
Healthy
Medically compromised
Clinical subgroup
Haematology/oncology
Cardiac
Cleft lip/palate/craniofacial
Metabolic/neurodegenerative

Mean deft score

SD

P-valuea

8.25
6.25
9.91

5.52
4.71
5.61

–
–
< 0.001

9.66
11.95
10.06
9.95

5.71
4.51
5.86
5.42

< 0.001
< 0.001
0.001
0.001

Independent samples t-test.
SD = standard deviation.

a
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Table 4 Contribution of decayed teeth (dt) to the number of decayed, extracted and
filled teeth (deft) by clinical status, and significance of difference with healthy children
Variable
Clinical group
All
Healthy
Medically compromised
Clinical subgroup
Haematology/oncology
Cardiac
Cleft lip/palate/craniofacial
Metabolic/neurodegenerative

dt
No. of teeth

deft
No. of teeth

dt/deft
%

P-valuea

2529
868
1661

3184
1094
2090

79.4
79.3
79.5

–
–
0.93

373
354
201
174

396
466
322
209

94.2
76.0
62.4
83.3

< 0.001
0.141
< 0.001
0.195

Chi-squared test.

a

substantially between individuals in each
group. Oral hygiene was generally poor.
But, unfortunately, the association between
plaque level, clinical group and caries rate
could not be tested because the children’s
oral hygiene had been recorded in a narrative fashion rather than given a score.
Many of the medically compromised
children were taking sugar-sweetened liquid oral medicines on a regular basis. Some,
in particular the haematology/oncology patients, were suffering from hyposalivation
caused by their drugs, medical treatment
or disease process itself. But no risk factor was universally present in any clinical
subgroup. The inconsistent results obtained
by comparable studies elsewhere probably
stem from a similar multiplicity in type
and extent of caries risk factors between
individual children.
At present most Saudi mothers have a
low level of dental knowledge and their
children have poor oral hygiene habits, as
well as repeated exposure to sugary food
and drinks [26]. Breast- and bottle-feeding
are often continued for several years and
have been associated with high level of
early childhood caries [27]. Widespread
public health education is required to ad-

dress this problem. In 1996 the Jeddah Primary Health Care Directorate launched an
annual health campaign in primary schools
which included diet and oral hygiene education activities [10]. This could serve as a
good model for other regions.
One further area of concern identified
was the high percentage of dental decay
that had not been treated. This was true
for all the children, both healthy and medically compromised. In most other countries
chronically sick children have a considerably greater unmet treatment need than
healthy children, but there was no difference
in this study population. A small number
of the healthy children had attended the
dental clinic regularly but the majority only
presented after problems had developed.
On the whole, few Saudis go to the dentist
in the absence of pain [28] and untreated
dental decay is widespread in the general
community. As with diet and oral hygiene
habits, a public health approach is needed
to encourage regular dental visits.
However, it is especially important that
medically compromised children, who are
more susceptible to systemic complications
secondary to oral infections, receive additional advice on dental health, and specialist
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dental care when required. Virtually all the
children in the cleft lip/palate/craniofacial
subgroup had been followed by a paediatric
dentist from a very early age and this was
reflected in their significantly lower percentage of untreated decayed teeth than the
healthy children. Their regular dental visits
included dietary and oral hygiene advice, as
well as topical fluoride applications. Unfortunately, this did not appear to have led to
a similar reduction in caries rate. Effective
tooth cleaning is particularly challenging in
children with clefts due to their misaligned
teeth and the results of this study suggest
they need more frequent reinforcement of
good oral health habits.
Most other medically compromised
children were only referred to the dental
clinic by their primary care physician either
because they already had caries and needed
dental treatment, or required “clearance”
prior to cardiac surgery or organ or bone
marrow transplant. Since this study was
completed, a thrice-weekly satellite dental
clinic has been started at the children’s
cancer hospital associated with this institution. The mission is to provide a more
proactive approach to the oral care of children with malignant disease. The paediatric
oncologists are referring newly-diagnosed
patients for preventive education and care
and treatment of active dental disease prior
to commencement of chemotherapy, radiation therapy and bone marrow transplant.
Furthermore, children are followed in the
clinic on a regular basis during, and for
several years after, completion of cancer
therapy. This initiative should go some way
towards reducing the unmet treatment need,
and acute and long-term oral complications
that may develop in paediatric haematology/oncology patients. Ongoing monitoring
will provide data with which to evaluate the
effectiveness of the programme and make
improvements, as needed, in the future.

A limitation of this research project was
the lack of information available on the
children’s oral hygiene status and socioeconomic background. It would be helpful
for analytical purposes if these could be
recorded in the medical charts using a scoring system.
The next step is to expand the provision of preventive dental services for other
medically compromised children treated
at this hospital by increasing the number
of clinic sessions reserved solely for these
patients. Through raising awareness among
physicians of the need for early referral, and
improving access to dental care, the aim
will be to fully integrate oral health promotion with the overall disease management.
In the World Health Report 2003 Petersen re-emphasized the need for action to
improve the oral health of all the population
while reducing inequities through strategies that target groups at highest risk [29].
Governments and communities have a fundamental role to play in achieving these objectives, but health care professionals have
a particular responsibility towards those
with special health care needs. Employing
the hospital’s existing outreach resources,
the knowledge and experience gained by
the professionals at this institution should
be shared with those working in regional
health care settings so that similar programmes may be developed countrywide.
In conclusion, this study has provided
baseline information on the disparity between the caries status and treatment needs of
healthy and medically compromised 5 yearold Saudi children at a single institution. The
results will be useful for comparison with
future research both in this country and the
Eastern Mediterranean Region. They also
highlight the need for improvement in public
health education and services provided for
the prevention, early detection and treatment
of dental caries for all Saudi children.
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