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Abstract
Objectives: The aim of the study was to evaluate the oral health conditions and treatment need of children with
Cerebral Palsy (CP) aged 4–17 years in United Arab Emirates (UAE) and provides baseline data to enable
comparison and future planning of dental services.
Subjects and methods: The study included 52 patients with CP and 52 matched healthy control subjects. Each
patient received a complete oral and periodontal examination using codes and criteria as described by WHO. Data
analyzed using Fisher's exact test, Chi-square test and t-test.
Results: The prevalence of dental caries among children with CP was 90.0% (47/52) where as for the healthy
controls was 54.0% (28/52). The overall means DMFT/dmft was 6.5. The restorative index (RI) and Met Need Index
(MNI) for the CP children were 0.03 and 0.08 respectively. Children, 4-12 years old with CP had higher percentage
of untreated caries, but lower percentage of filled teeth. The mean plaque index (2.35 ± 0.7); the probing depth (2.96
± 0.8) and the average periodontal attachment loss 4.18 ± 1.3, all significantly greater in patients with CP than
controls. And significantly high proportion of patients with CP (p<0.05) requiring complex periodontal treatment.
Conclusion: Results of this study indicate that the overall health of children with CP could be improved with
earlier intervention and planned dental care.

Keywords: Cerebral palsy; Caries prevalence; Periodontal status;
Treatment need

Introduction
Cerebral palsy (CP) is an umbrella term encompassing a group of
non-progressive [1], motor [2], non-contagious conditions that cause
physical disability in human development [3].
CP is caused by damage to the motor control centers of the
developing brain and can occur during pregnancy, during childbirth
or after birth up to about age three [2,4]. The incidence of CP is about
2 per 1000 live births. The incidence is higher in males than in females
[5]. Variances in reported rates of incidence across different
geographical areas are thought to be caused primarily by discrepancies
in the criteria used for inclusion and exclusion. CP is classified
according to the type of mobility alteration presented by the affected
child: spastic, athetoid, ataxic and mixed. Spastic is the most common
type of CP, accounting for nearly 80% of all CP cases. Children with
this type of CP have one or more tight muscle groups which limit
movement [6]. All forms of CP may have associated problems, such as
mental retardation, strabismus, epilepsy or seizures, and disorders of
vision or hearing. All these symptoms may complicate dental care for
the affected children.
In the dental office, children with CP have difficulties in
cooperating, due to their high sensitivity to physical contact and
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neuromotor response to unusual stimulus such as noise, artificial light
and position at the dental chair [7].
Patients with disabilities appear to have poorer oral health
compared with non-disabled counterparts, this is due to limited access
to dental care, inadequate oral hygiene and disability-related factors
[8-10]. Children with intellectual and developmental disabilities were
significantly more likely to have delayed first dental visit, suggesting
access problem [11]. Patients with CP present a reduced self-cleansing
function of the oral cavity; due to account of drooling and abnormal
movements of the tongue and facial muscles in addition their
caregivers may have difficulties in complying with an appropriate oral
hygiene [8-10]. Likewise patients with CP frequently suffer a reduced
function of speech, mastication, and swallowing, which increases their
risk of caries and rehabilitation process [8].
No specific oral pathology is associated with CP; the same diseases
that affect the overall population can affect these children, although
with a higher prevalence or severity due to their impaired motor skills
[12]. In special cases, dental caries, gingival alterations, malocclusion,
bruxism, dental erosion and enamel hypoplasia have been reported as
more frequent or severe [12,13]. Dental management of patients with
CP is challenging and requires special knowledge and skill, for
example anesthesia, either local or general may require special facilities
and care. Frassica and Miller reported that some anesthetic agents
such as ketamine and enflurane have been found to induce seizures
and are therefore contraindicated in CP [14]. Many studies have
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reported that dental care is the most common unmet health care need
of disabled children [9-13,15].
In UAE there are limited data available relating to dental health of
patients with CP, thus, we conducted this study to evaluate the oral
health conditions, dental caries status and treatment need of children
with CP aged 4–17 years in UAE and to establish various dentofacial
changes in a group of patients with CP in UAE, and compared it with
matched control individuals.

Material and Methods
Subjects’ selection
At the time of the study, there were 52 CP patients aged 4-17 years
attending Sharjah School for Humanitarian Services (SSHS). This
number represents all number of patients diagnosed with this
syndrome and living at Emirates of Sharjah. The centers offer an
intensive rehabilitation program for children diagnosed with CP. All
the children had been previously examined and diagnosed medically
as patients with CP according to the center’s medical records. Prior to
the study (SSHS) was contacted and agreed to the protocol of the
study.
Ethical clearance for the study was obtained from the Ethical
Committee for Research of the College of Dentistry, Ajman
University, UAE. Consent for examining of the children was obtained
from the parents and SSHS head master.
The inclusion criteria involved were: diagnosis of CP, consent and
age between 4 and 17 years. Exclusion criteria were: dental
prophylaxes in the last 6 months, suffering from other diseases known
to influence dental caries or the severity of periodontal diseases.
Fifty-two patients with CP were referred to our clinics for dental
examination and met our inclusion criteria, therefore were included in
the study.

Control selection
The healthy controls who met the above mentioned criteria were
chosen from relatives or friends of patients with CP in an attempt to
have matched age, sex, socioeconomic status and general dental care
background. 52 healthy age and sex-matched controls (31 males and
21 females, mean age 9 + 1.1) were selected for the study. All controls
were medically fit and none were undergoing antibiotic or antiinflammatory therapy or had undergone such therapy in the previous
6 months. The controls were free from CP.

Examination
Following complete medical history, all subjects were examined
according to the international criteria standardized by the World
Health Organization [16] for oral health surveys. Patients were
examined at the dental clinics of the College of Dentistry, Ajman
University and an oral examination was conducted for both patients
and controls.
World Health Organization (WHO) examination criteria dictate
that only dental caries at cavitations level should be recorded. That is,
it must be possible to confirm cavitations to dentine by placing a probe
in the cavity. An overhead natural light, a mouth mirror and a ball
tipped Community Periodontal Index (CPI) probe was used to remove
plaque and to help confirm diagnosis of cavitations. A specially
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designed lightweight CPI probe with a 0.5-mm ball tip is used, with a
black band between 3.5 and 5.5 mm and rings at 8.5 and 11.5 mm
from the ball tip. Dental probes with blunt or rounded tips are used
along with dental mirrors to confirm or reject dubious carious lesions
into dentine by having a tactile feeling of softness at the base of the
cavity or in some proximal wall of the carious tooth. Dental probes are
also instrumental in removing any food debris that may mask the
presence of a carious lesion on the tooth surface.
A single examiner who was trained and calibrated for the study
examined all children. Teeth were examined in a clockwise direction,
taking a start from the last tooth in the right upper quadrant of the
oral cavity and ending with the last one in the right lower quadrant.
The mesial surface of every tooth was examined first followed by
occlusal/incisal, distal, labial/buccal and finally lingual/palatal.

DMFT/dmft index and criteria for detection of dental caries
The DMFT index for permanent and dmft index for deciduous
teeth were used to record dental caries in both types of dentitions. The
various codes which were entered into the boxes of a specially
designed recording form included: tooth with no decay (N), decayed
tooth (D/d), filled tooth (F/f), tooth missing because of caries (M),
tooth missing because of any other reason (O), broken tooth (B),
crowned tooth (C) and excluded tooth (E). A filled tooth having a
carious lesion, irrespective of whether the lesion was in physical
association with the filling or not, was included in the category of
'decayed tooth'. In primary and mixed dentitions, missing deciduous
teeth were not recorded.
Met Need Index (MNI), an indication of treatment received by an
individual is determined using the ratio of the mean missing (M) plus
filled (F) teeth to mean decayed, missing and filled teeth (DMF) that is
M+F/DMF. While Restorative Index (RI) that describes the restorative
care of those who have suffered the disease is measured by the ratio of
filled (F) to filled plus decayed teeth (F+D) percent that is F/F+D
percent [17]. This methodology was used systematically for all CP and
healthy control children examined.
Periodontal and gingival health status was recorded according to
the Community Periodontal Index of Treatment Needs CPITN as
recommended by Ainamo et al. [18].
The highest reading in a sextant was recorded. Three indicators of
periodontal status were used for the assessment: 1) presence or
absence of gingival bleeding, 2) supra-and sub-gingival calculus, 3)
periodontal pockets-subdivided into 4-5 mm and > 6 mm. As the
majority of the subjects were under the age of 20 years, only six index
teeth - 16, 11, 26, 36, 31 and 46 - were examined to avoid scoring the
deepened sulci associated with eruption as periodontal pockets. When
children under the age of 15 were examined, pockets were not
recorded; only bleeding and calculus were considered. Calibration of
the investigator for CPITN was carried and the Kappa value was 0.87.
Oral hygiene was evaluated by examining the dental plaque present on
the lingual and buccal surfaces of the six index teeth, using the criteria
of the plaque index of Silness and Loe [19].
Malocclusion was identified in accordance with WHO criteria [20]
and was recorded as: no malocclusion=0, slight malocclusion=1, and
severe malocclusion=2. Two levels of anomaly were registered: slight
malocclusion - such as one or more rotated or twisted teeth, crowding
or spacing and severe malocclusion - anomalies that cause an
unacceptable effect on facial appearance, significant reduction in
masticatory function, impairment of speech, or one or more of the
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following conditions of the four anterior incisors: maxillary overjet 9
mm, mandibular overjet one full tooth depth, open bite, midline shift
4 mm, crowding or spacing 4 mm.

Data analysis
The data were summarized and described using relative frequencies
and percentages for categorical variables (such as the presence of
decayed teeth) and means for the interval scaled variables (such as the
DMFT/dmft score). When the outcome variables were categorical, chisquared and t-test was used to examine differences by gender, and age
group for statistical significance. Data were analyzed using SPSS
software, version 12•0 (SPSS Inc., Chicago, IL, USA) for Windows.
Statistical significance was set at P < 0•05.

Results
Prevalence
Fifty-two healthy patients were compared with the 52 CP patients.
Patients with CP (cases) and the control group were recruited from the
same population. The age range of the study group was 4-17 years
(mean, 9 ± 1.07); there were 31 males (60%) and 21 females (40%). The
control group consisted of 52 healthy non- institutionalized children
(31 males and 21 females, mean age 9+ 1.1) were selected for the study.
The overall prevalence of dental caries among children with CP was
90.0% (47/52) where as for the healthy controls was 54.0% (28/52)
(Figure 1).

Cerebral Palsy

Control

n= 52

n=52

(mean +-s.d.)

(mean +-s.d.)

DMF index

6.5 ± 0.84

5.0 ± 3.15

0.021

Carious teeth

6.0 ± 0.61

3.0 ± 2.90

0.001

Missing teeth

0.3 ± 1.65

0.3 ± 1.64

0.17

Filled teeth

0.2 ± 2.02

1.71 ± 2.44

0.03

P value*

Table 1: Dental caries experience of patients with CP and control
subjects. (*P value for t-test)
Primary dentition

Age group
4–7 years old (n = 10)

8–12 years old (n = 12)

Decayed teeth

0.3

1.1

Missing teeth

0.1

0.1

Filled teeth

0.0

0.0

dmft index

0.4

1.2

Permanent dentition

Age group
4–7 years old 8–12 years old 13–17 years old
(n = 10)
(n = 12)
(n = 8)

Decayed teeth

1.3

1.5

1.8

Missing teeth

0.0

0.0

0.1

Filled teeth

0.0

0.1

0.1

DMFT index

1.3

1.6

2.0

Table 2: Proportion of patients free of caries, and dmft and DMFT
averages among children and adolescents with CP, by age groups and
type of dentition.

Met Need Index (MNI) and Restorative Index (RI)

Figure 1: Distribution of sample population according to gender
and dental caries experience.

Mean DMFT/dmft values
The mean DMF index in patients with CP of 6.5 was significantly
greater than in controls (Table 1). In this group of children and
adolescents with CP, the caries prevalence in relation to age group and
type of dentition is detailed in (Table 2). There is high dmft score
among the 8-12 years old children with CP while in the permanent
dentition the highest score was among the 13 to 17 years age group. As
for the treatment (filling) of the carious teeth, more treatment had
been performed in the permanent dentition than in the primary teeth.
Significant number of children with caries in the primary dentition
had had no dental treatment at all; a significantly higher proportion
than the corresponding figure for patients with caries in the
permanent dentition.
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The treatment received and restorative care of children with CP
who have suffered the disease is presented in (Table 3). The RI for the
patients with CP was 0.03 and MNI was 0.08. For the healthy control
group RI of 0.3 was found and MNI was 0.4.
Group

No

D

M

F

DMFT/dmft

Mean DMFT/ RI
dmft

MNI

CP

47

281

16

11

308

6.5

0.03

0.08

Control

28

84

9

48

141

5.0

0.3

0.4

Total

75

365

25

59

449

6.0

0.13

0.18

Table 3: Mean DMFT/dmft, Restorative Index (RI) and Met Need
Index (MNI) for the two groups. (RI) Restorative Index =F/F+D,
(MNI) Met Need Index =M+F/DMF

Periodontal status and treatment need
In children with CP, the mean plaque index was 2.35 ± 0.7; the
probing depth 2.96 ± 0.8, and the average periodontal attachment loss
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was 4.18 ± 1.3, all significantly greater than controls (Table 4). The
assessment of the periodontal treatment needs of the children with CP
revealed that only 10.0% of the children had healthy gingiva compared
with 36.5% among the healthy controls (Table 5). And significantly
high proportion of patients with CP (p<0.05) requiring complex
periodontal treatment.
Cerebral Palsy

Control

n= 52

n=52

(mean +-s.d.)

(mean +-s.d.)

Plaque index

2.35 ± 0.77

Probing depth
Attachment loss

t

P value

1.06 ± 0.63

4.68

0.03*

2.96 ± 0.82

2.01 ± 0.57

5.65

0.04*

4.18 ± 1.26

3.21 ± 0.82

5.59

0.03*

Table 4: Periodontal health in cerebral palsy patients and control
groups. [*Significant]
CPITN

Cerebral
Palsy
n= 52

Control

P value

n=52
no %

no %
Healthy gingival (code 0)

5

10.0

19

36.5

0.01*

Bleeding on gentle probing (code 6
1)

11.5

13

25.0

0.13

Calculus during probing (code 2)

13

25.0

11

21.1

0.71

Pocket depth 4-5mm (code 3)

13

25.0

4

7.6

0.04*

Pocket depth 6mm or more (code 15
4)

28.8

5

9.6

0.04*

Total

52

52

Table 5: Periodontal treatment needs status of the subjects.
[*Significant]

Dentofacial abnormalities
CP patients have shown significantly higher proportion of
malocclusion and high arch palate (p<0.01), compared with non CP
subjects. The prevalence of other dentofacial abnormalities revealed
amongst patients with CP is presented in (Table 6). Of note however,
palpable lymph nodes is a significant findings among patients with CP.
Abnormalities

Cerebral Palsy

Control

No n= 52%

No n=52%

Fissure tongue

13 (25.0)

11 (21.0)

0.71

High arched palate

34 (65.3)

7 (13.4)

0.021*

Malocclusion

44 (85.0)

5 (9.6)

0.002*

Microdontia

13 (25.0)

1 (2.0)

0.001*

Fractured maxillary teeth

16 (31.0)

1 (2.0)

0.001*

Hypertelorism

7 (13.4)

1 (2.0)

0.04*

Delayed eruption

11 (21.1)

2 (3.8)

0.01*
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P value

Lymphadenopathy

30 (61.5)

5 (9.6)

0.0031*

Table 6: Dentofacial abnormalities amongst cerebral palsy individuals.
[*Significant]

Discussion
It is difficult to estimate the percentages of CP in the UAE since
there is no central data collection agency. Evidence would suggest that
the percentage of people with disabilities in the UAE is similar to the
worldwide average, i.e. 8-10 percent of the population [21].
The studied group showed more males than females, with a ratio of
1.4:1, this might reflect the higher prevalence of CP in males as it was
reported in other part of the world [5,8,10].
People with CP experience a somewhat higher degree of dental
decay, primarily due to poor oral hygiene. This poor oral hygiene is
the direct result of the inability of many with CP to physically cope
with brushing and flossing activities [8-10].
In this study the overall prevalence of dental caries among the
children with CP was 90.0%. The high dental caries prevalence among
children with CP confirms the findings of previous observations [9,10]
and the proportion of children suffering from CP with caries that
never received dental restorative treatment was higher in younger
children with a primary dentition than in older children with a
permanent dentition, thus agreeing with previous findings suggesting
that the severity of caries attack is essentially higher in CP than normal
children but that the rate of treatment is frequently lower in the CP
group, this emphasizes the fact that children with CP are receiving less
dental care than their normal counter-parts.
When the individual components of the mean DMF values were
examined, disparities were apparent when children with CP were
compared to normal children, The trends in this study are similar to
those found in other studies, and the results are of clinical importance.
The most important differences were found in the mean numbers of
filled teeth. Children with CP had considerably fewer filled teeth than
normal children and significant number of children with caries in the
primary dentition had had no dental treatment at all; a significantly
higher proportion than the corresponding figure for patients with
caries in the permanent dentition. This observation warrants further
study; this is may be a consequence of the practical difficulties in
providing dental care for severely affected children.
In the present investigation the decayed index was much higher
than the missing and filled indices in both dentitions and needed some
kind of dental treatment. The percentage of the dmft score represented
by untreated decay in 4 - 12 year-olds was higher in children with CP
than the normal children. The average number of missing (M) teeth
was similar in both groups, except in the older children where children
with CP had on average more missing teeth than normal healthy
controls. This difference could be explained by the inability of these
patients to follow home care regimens. It has also been shown that the
parents of disabled children often become pre-occupied with the
medical and social problems they have to face and disregard the need
for dental care.
An analysis of caries prevalence of children living in Emirate of
Sharjah, UAE showed that a low level of restorative dental treatment in
the primary dentition [22]. The lower provision of restorative dental
treatment for children with primary dentition is widespread and has
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been attributed to cultural factors involving both dental caregivers and
parents. A dental survey in the UAE found the prevalence of dental
caries among 5-6 years old healthy school children was high 76.1% and
the average dmfs score was 10.2 [23]. This is in contrast to other study
which reported mean deciduous caries experience to be 0.9 for 4 to 5
years old and the mean permanent caries experience (DMFT) for
12-17 years old was 2.0 [24]. The mean dmfs/DMFS values were 2.5
and 3.4 respectively.
In this study the caries indices in primary and permanent dentition
increased markedly with age in patients with CP. This is in agreement
with several previous studies in different countries [25-27].
Met Need Index (MNI) which is an indication of treatment received
by an individual and Restorative Index (RI) which reflects the
restorative care of those who have suffered the disease [17] among the
studied children with CP were low compared with healthy control
subjects. These results indicate that the preventive and restorative
treatment needs of many children with CP in the present study were
unsatisfactory, as only 23.0% (11/47) of them received restorative
treatment compared with healthy control patients. Possible
contributory factors may include insufficient trained dental
practitioners to deal with patients with disabilities, and the complex
treatment needs requiring special care or general anesthesia [28].
Periodontal disease and oral hygiene represent a significant
problem for the handicapped children. The findings from this study
showed a high level of gingivitis and periodontal disease in this age
group of children with CP compared with the control group, and this
could well explain the gingivitis and recession, probably a consequence
of poor oral hygiene because of manual dexterity, masticatory defects,
gingival sensitivity problems and altered tongue and masticatory
muscles.
The percentage of patients with periodontal problems is 90.0
percent and only 10.0 percent were having healthy gingiva. Also a
significant percentage of these children had pockets and will need
complex periodontal care. This is contrary to the findings of other
studies [29,30] for this age group in normal children. These
investigators found negligible severe or destructive periodontitis in
their studies. Kumar and Sharma [31] associated medical diagnosis, IQ
level, parent level of education and economic status as elements that
apparently contributed to impairment of periodontal health and to
increased treatment needs among handicapped children. These factors
could not be assessed on the children in the present study due to their
very low number.
Using a different periodontal index Brown [32] found poor
periodontal health of handicapped children and he equated this to
their lack of adequate oral hygiene measures and consequently
abundant calculus formation.

the reports of other studies [35,36] which showed 37.0% and 60.0%
malocclusion in mentally retarded children, respectively. The primary
cause of malocclusion may be disharmonious relation between intra
oral and peri-oral movements [37].
Other reported problems among children with CP include drooling
or sialorrhea. This may occur as a result of hypersecretion of saliva,
inability to recognize salivary spill, and dental malocclusion.
Dehydration, dental enamel erosion, and odor can occur as a result, as
well as social stigmatization, which can be significant for both the
family and the child [38,39].
In conclusion, the findings of this study revealed that the rate of
caries, periodontal disease and malocclusion in children with CP
exceeds that of children without disabilities. Preventive, restorative
and periodontal treatment needs are unmet in children with CP.
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