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ABSTRACT

Background: Any child with Down's syndrome does not develop in the same manner as normal child. Therefore, the
child should not be viewed as being like everyone else. Developmental enamel defects in primary teeth have been
found at least twice as frequently in disabled children as in control children. Down's syndrome consumed protein
more than the recommended daily allowance compared to other disabled groups. Therefore, the aim of this study
was to investigate developmental defects of enamel and their relations to nutrient intake among Down's syndrome
children in comparison to normal children.

Materials and Methods: A sample consisted of fifty institutionalized Down's syndrome children (study group) and 50
normal children (control group) aged 7-10 years old. Enamel anomalies were assessed according to criteria of WHO
(1997). The dietary history was assessed through the use of food frequency questionnaire. Nutrients analysis was
achieved by using a special software program designed by Diab (2003). All data were analyzed using SPSS version
13.

Results: A higher percentage of children with enamel anomalies were recorded among study compared to control
group. Demarcated opacities were the most distributed type in permanent teeth of the study group while diffuse
opacities were the most distributed type among the control group. Most of nutrients showed weak negative non
significant correlations with enamel defects (demarcated opacities, hypoplasia) of primary teeth in study and
control groups (P> 0.05). Results revealed lower mean values of most of daily nutrients intake among the study group
than the control group.

Conclusion: This study reports a higher percentage of Down's syndrome children with enamel anomalies compared
to normal children which may explain a negative correlation with most of daily nutrients intake, this may indicates
that those population in need of preventive dietary program.

Key Words: Down's syndrome, enamel defects, protein, vitamin C, vitamin A, phosphorus, calcium. (J Bagh Coll
Dentistry 2015; 27(3):152-158).

INTRODUCTION

Down's syndrome was the first chromosomal

No previous Iragi study has been conducted
regarding the enamel defects and nutrients intake

Enamel defect of

abnormality discovered in humans and results
from the presence of an extra copy of
chromosome 21 ®. The incidence of trisomy 21
correlates strongly with increasing age, that is,
young mothers have a low probability of having
trisomy 21 children, but the risk increases rapidly
after the age of 35 years @. Concerning the
enamel defect among Down's syndrome, Almost
50% of persons with Down's syndrome exhibit
three or more dental anomalies. Enamel
gypocal cification occurs in about 20% of persons

Iragi studies regarding normals reported that
the mean number of primary and permanent teeth
with demarcated opacities was higher among
well-nourished children than among
underweighted and stunted children “©. It was
reported that the deficiencies of nutrients intake
during teeth development increased the
developmental defects of these dentition 7.
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of Down's syndrome children. The aim of this
study was to measure enamel defects of both
primary and permanent teeth and their relations to
daily nutrients intake among Down's syndrome
children in comparison to normal children.

MATERIALSAND METHODS

The sample consists of 50 Down's syndrome
children (study group) in mentaly retarded
institutions in Baghdad city with age range (7-10)
years and a matching comparative sample of the
control group was chosen randomly from primary
schools ® in the same geographical area of
institutions. Enamel defects were recorded
following the criteria of WHO; Ten index teeth
were examined on the buccal surface only, if any
index tooth is missing, the area was excluded.
These teeth are for permanent: upper left and right
central and lateral incisors, canine, first premolar
and the lower left and right first molar while for
primary teeth: upper left and right central and
lateral incisors, canine, first molar, and lower left
and right second molar ©.

Clinical examination was conducted using
plane mouth mirror and dental probe. A food
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frequency questionnaire was used to assess the
dietary history of the sample 9. It consists of
food items commonly consumed in Iraqg, this was
achieved from the Nutrition Research Institution
in Baghdad province, for each food items, child's

parent was asked to indicate the average
frequency of consumption over the past year by
selection one of frequency categories ranging
from never to four items per day. The selected
frequency categories for each food items were
converted to daily intake. In addition, other food
components were added which are prepared by
other countries and now consumed in Irag.
Nutrient analysis was measured by a specia
software program .

Statistical Package for Socia Sciences (SPSS)
version 13 was used for dtatistical analysis. The
normally distributed variables were described by
mean and SD and the parametric statistical tests
were used (t-test), while non-normally distributed
variables were statistically analysis by the non-
parametric tests (Mann-Whitney test). Multiple
regression models were used to assess the net and
independent effect of each of a set of explanatory
variables on a response (dependent) quantitative
varigble. P value less than the 0.05 level of
significance was considered  dtatistically
significant.

RESULTS

Table (1) illustrates the distribution of children
with enamel anomalies among study and control
groups according to age groups and gender. A
higher percentage of children with anomalies
were recorded among study compared to control
group.

Table (2) demonstrates the mean number of
primary and permanent teeth with enamel
anomalies among study and control groups. The
mean numbers of primary teeth with enamel
anomalies were higher among the study group
compared to the control group with no significant
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difference (P> 0.05). At both age groups no
statistical significant differences were noticed in
mean number of primary teeth with enamel
anomalies for both genders among study and
control groups. Concerning the permanent teeth
with enamel anomalies a higher mean value was
recorded among the study group compared to the
control group, difference was datistically
significant (Mann-Whitney= 1083, Z= -1.971, P<
0.05). Tota males and females demonstrated a
higher mean number of teeth with anomalies
among the study group than the control group,
this was statistically not significant (P> 0.05). At
9-10 years of age a higher mean number of
permanent teeth with enamel anomalies was
noticed among the study group compared to the
control group, difference was statistically
significant (Mann-Whitney= 347.5, Z= -2.44, P<
0.05).

Table (3) shows the distribution of children
concerning enamel anomalies types in primary
and permanent teeth among study and control
groups. Demarcated opacities were the most
distributed type in permanent teeth of the study
group while diffuse opacities were the most
distributed type among the control group.
Hypoplasia was recorded in primary teeth of the
study group compared to the control group. The
percentage of children with demarcated and
diffuse opacities in their permanent teeth was
higher among the study group compared to the
control group.

Tables (4) and (5) demonstrate the mean
percentage of primary and permanent teeth with
different types of enamel anomalies. Results
showed a lower mean percentage of primary teeth
with demarcated opacities among the study group
compared to the control group. A higher mean
percentage of permanent teeth were recorded with
demarcated and diffuse opacities among the study
group compared to the control group.

Table 1: Distribution of children with enamel anomalies among study and control groups by age
groups and gender

Age Group Gender Study Group Control Group

(Years) Total No. | No. | % | Total No. | No. | %
M 14 2 1143 14 3 | 214

7-8 F 6 0 0 6 0 0
T 20 2 10 20 3 15

M 22 7 | 318 22 1 | 45

9-10 F 8 1 [125 8 0 0
T 30 8 | 267 30 1| 33
M 36 9 25 36 4 | 111

All F 14 1|71 14 0 0
T 50 10 | 20 50 4 8
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Table 2: Mean number of primary and per manent teeth with enamel anomalies among study
and control groups by age groups and gender.

Age Group . Study Group . Control Group
(Years) Gender | Primary Teeth | Permanent Teeth | Primary Teeth | Permanent Teeth

Mean + SD Mean £ SD Mean £ SD Mean £ SD

M 0.29+1.07 0.14+0.36 0.14+0.53 043+1.16

7-8 F 0.00 + 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00

T 0.2+0.89 0.1+031 0.1+0.45 0.3+0.98

M 0.00 + 0.00 0.95+ 257 0.00 £ 0.00 0.36+1.71

9-10 F 0.00 £ 0.00 1.00+2.83 0.00 £ 0.00 0.00 £ 0.00
T 0.00 £ 0.00 0.97 £ 2.59 0.00 + 0.00 0.27 £1.46

M 0.11+0.67 0.64+ 2.04 0.06 £ 0.33 039+15

All F 0.00 £ 0.00 057+214 0.00 + 0.00 0.00 £ 0.00

T 0.08 £ 0.57 0.62 £ 2.05 0.04+0.28 0.28+1.28

Table 3: Distribution of children concer ning enamel anomaliestypes among study and contr ol

groups.
Study Group Control Group
(Total No.= 50) (Total No.=50)
Types of Defect Primary Teeth | Permanent Teeth | Primary Teeth | Permanent Teeth

No. % No. % No. % No. %
Demar cated Opacities 1 2 7 14 1 2 1 2
Diffuse Opacities 0 0 3 6 0 0 2 4
Hypoplasia 1 2 0 0 0 0 0 0

Table 4: Mean percentage of primary teeth with enamel anomalies among study and control
groups by age groups and gender.

Study Group Control Group

Age Demar cated . - . | Demarcated . " .

Group | Gender Opaciti DiffuseOpacities | Hypoplasia Opaciti DiffuseOpacities | Hypoplasia
(Years) pacities pacities

Mean + SD Mean + SD Mean+SD | Mean + SD Mean £ SD Mean + SD
M 0.7 + 2.67 0.00 £+ 0.00 0.7+ 2.67 14+3.35 0.00 £ 0.00 0.00 £ 0.00
7-8 F 0.00 + 0.00 0.00 £+ 0.00 0.00+0.00 | 0.00+0.00 0.00 £ 0.00 0.00 £ 0.00
T 05+224 0.00 £+ 0.00 05+224 1.0+4.47 0.00 £ 0.00 0.00 £ 0.00
M 0.00 + 0.00 0.00 £+ 0.00 0.00+0.00 | 0.00+0.00 0.00 £ 0.00 0.00 £ 0.00
9-10 F 0.00 + 0.00 0.00 £+ 0.00 0.00+0.00 | 0.00+0.00 0.00 £ 0.00 0.00 £ 0.00
T 0.00 + 0.00 0.00 £+ 0.00 0.00+0.00 | 0.00+0.00 0.00 £ 0.00 0.00 £ 0.00
M 0.3+ 1.67 0.00 £+ 0.00 0.3+ 167 0.6+ 3.33 0.00 £ 0.00 0.00 £ 0.00
All F 0.00 + 0.00 0.00 £+ 0.00 0.00+0.00 | 0.00+0.00 0.00 £ 0.00 0.00 £ 0.00
T 02+141 0.00 £+ 0.00 02+141 0.4+ 2.83 0.00 £ 0.00 0.00 £ 0.00

Table 5: Mean per centage of per manent teeth with enamel anomalies among study and control
groups by age groups and gender.

Age Study Group Control Group

Group | Gender ngar_c{;\ted DiffuseOpacities | Hypoplasia Demar_cgted DiffuseOpacities | Hypoplasia
(Years) pacities Opacities

Mean + SD Mean + SD Mean+SD | Mean = SD Mean + SD Mean + SD
M 1.4+ 3.63 0.00+0.00 0.00+0.00 | 14+535 14+535 0.00 + 0.00
7-8 F 0.00 + 0.00 0.00+0.00 0.00+0.00 | 0.00+0.00 0.00+0.00 0.00 + 0.00
T 1.0+ 3.08 0.00+0.00 0.00+0.00 | 1.0+447 1.0+4.47 0.00 £ 0.00
M 3.2+ 6.46 3.2+12.87 0.00+0.00 | 0.00+0.00 1.8+853 0.00 + 0.00
9-10 F 0.00 + 0.00 5.00+14.14 0.00+0.00 | 0.00+0.00 0.00+0.00 0.00 + 0.00
T 2.3+5.68 3.9+12.99 0.00+0.00 | 0.00+0.00 13+73 0.00 + 0.00
M 25+5.54 1.9+ 10.09 0.00+0.00 | 0.6+3.33 1.7+£7.37 0.00 + 0.00
All F 0.00 + 0.00 2.9+ 10.69 0.00+0.00 | 0.00+0.00 0.00+0.00 0.00 + 0.00
T 1.8+4.82 2.2+ 10.16 0.00£0.00 | 04+0.83 1.2+6.27 0.00 + 0.00
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The present study revealed a higher amount of
calcium (mg) was consumed by the study group
(789.94+ 135.39) compared to the control group
(778.30 + 77.29) with no statistically significant
difference (P> 0.05). Concerning vitamin C (mg),
higher amount was consumed among study
(108.02 + 15.53) compared to control group
(96.81 £ 11.79) with highly significant difference
(t= 4.518, df= 98, P< 0.01). While lower amounts
of protein (gm), phosphorus (mg), iron (mg) and
vitamin A (1.U) were consumed by the study
group (60.60 + 3.85; 964.34 + 210.68; 9.89 +
1.97; 3863.74 + 548.26 respectively) compared to
the control group (60.75 + 2.60; 964.94 + 159.70;
12.23 + 2.42; 440243 + 635.25 respectively).
Highly significant differences were recorded
regarding iron (t= 5.305, df= 98, P< 0.001) and
vitamin A (t= 4.497, df= 98, P< 0.001).

Table (6) demonstrates the correlation
coefficient between mean percentage of primary
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and permanent teeth with enamel defect and
nutrient daily intake in study and control groups.
Most of nutrients showed weak negative non-
significant correlations with enamel defects
(demarcated opacities, hypoplasia) of primary
teeth in study and control groups. Positive
correlations were found for vitamin C in the study
group and vitamin A in the control group.

Concerning defects (demarcated opacities,
diffuse opacities) in permanent teeth the direction
of correlation was found positive for al nutrients
except Ca/P ratio in the study group. Significant
correlation was achieved concerning phosphorus
only with demarcated opacities. In the control
group the direction of correlation with enamel
defect (demarcated opacities, diffuse opacities)
was observed negative with most nutrients except
a positive correlation between vitamin C and
demarcated opacities.

Table 6: Correlation coefficient between nutrient daily intake and enamel defect of primary and
per manent teeth among study and contr ol groups

Enamel defect of

' Calcium Phosphorus . Vitamin A Vitamin C
Groups | Teeth Protein (gm) (mg) (mg) Ca/P Ratio Iron (M) (.U) (mg)
r P r P r P r P r P r P r P
T R 0124 0.392 0.144 0.32 0.025 0.865 0.163 0.257 0213 0.138 0.124 0.392 | 0.025 | 0.864
3 [ [ [ [ P T [ o P P o [ [ o [
2 - - - - - -
Sca @ | 0124 0.392 0.144 0.32 0.025 0.865 0.163 0.257 0213 0.138 0.124 0.392 | 0.025 | 0.864
Q. -
< 'Qp = | 0222 | 0122 | 0.139 | 0.335 | 0.312 | 0.027* 0.225 0.116 | 0.074 | 0.609 | 0.245 | 0.087 | 0.12 | 0.405
~ 3 -
2|~ | 0231 0106 | 0.182 | 0.205 | 0.122 | 0.399 0.062 0.668 | 0.001 | 0.997 | 0.198 | 0.167 | 0.072 | 0.617
3 3 [ENEE U U U (U R U U U U U U U ———
. 91 0134 0.355 0223 0.119 0.054 0.707 0.144 0.32 0.153 0.287 | 0.069 | 0.632 0.144 0.32
B2 [ [ o [ [T [ [ [ oo [oemes [ [ [ [ | e
g T e e e e e [ [ [ [ [ [ J— — —
S S-E 1 0.104 0.473 0.096 0.508 0.104 0.473 0.074 0.608 0134 0.355 0.129 0.373 | 0.094 | 0.516
~ 3 - - _ - - - -
% 2 0.096 0.508 0.223 0.12 0.089 0.537 0.091 0.529 0.197 0.17 0.09%6 0.505 0.071 0.625
[ S [N U U D U U U U U U U U ——

1= Demar cated Opacities, 2= Diffuse Opacities, 3= Hypoplasia * Significant

Table (7) demonstrates the multiple linear
regression of enamel defect of primary teeth
explained by nutrient intake. Only negative
association with iron was noticed while positive
non-significant associations were recorded with
other nutrients. The model was statistically not
significant and explains 6% of variation.

The multiple linear regression of enamel
defect of permanent teeth explained by nutrient

intake is showed in Table (8). Iron and vitamin C
were negatively associated with enamel defect of
permanent teeth, highly significant correlation
was recorded with iron. Other nutrients were
positively associated, only significant correlation
was observed with protein. The model was
statistically not significant and was able to explain
12% of variation.
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Table 7: Multiple linear regression of enamel defect of primary teeth explained by nutrient daily

intake

Partial Regression Coefficient | SE | Standardized Coefficient t P-Value
***Study Group -0.066 0.151 0.074 0.434 0.67
Protein 0.023 0.029 0.17 0.795 0.43
Calcium 0.000 0.001 -0.066 -0.343 0.73
Ca/P Ratio 3.012 0.315 0.137 1.051 0.3
Iron -0.052 0.037 -0.291 -1.39 0.17
Vitamin A 0.00000338 0.000 0.006 0.041 0.97
Vitamin C 0.000 0.005 -0.013 -0.086 0.93

P (model) = 0.6 (Not Significant) R2=0.06 ***Being study compared to control group

Table 8: Multiplelinear regression of enamel defect of permanent teeth explained by nutrient

daily intake
Partial Regression Coefficient | SE | Standardized Coefficient t P-Value
***Study Group -0.57 0.561 0.168 1.017 0.31
Protein 0.227 0.108 0.434 2.094 | 0.039*
Calcium 0.003 0.003 0.18 0.963 0.34
Ca/P Ratio 0.789 1171 0.136 1.082 0.28
Iron -0.418 0.139 -0.609 -3.003 | 0.003**
Vitamin A 0.000 0.000 -0.051 -0.384 | 0.70
Vitamin C -0.011 0.017 -0.09 -0.626 0.53

P (model) = 0.11 (Not Significant) R2=0.12 *Significant, **highly significant ***Being study compared to control group

DISCUSSION

The present study showed that enamel
anomalies in both primary and permanent
dentitions were higher in Down's syndrome
compared to the control group. This observation
was also recorded by previous studies ***¥), this
may be attributed to genetic disorders. No
previous Iragi study has been conducted among
Down's syndrome children to allow comparison
the result of current study with. In the present
study, results revedled a lower mean value of
most daily nutrients intake among Down's
syndrome compared to control group, this may
explain the inverse relations between nutrients
and the enamel defects of primary teeth.
Malnutrition in early childhood is associated with
enamel hypoplasia of the primary dentition both
of the classic, structural hypoplasia and with more
limited evidence, for enamel opacities; there is
weaker support for an enamel hypoplasia
association with the permanent dentition due to a
limited number of studies, potential malnutrition
misclassification and confounding. The few
studies of enamel hypoplasia properties not
associated with known nutritional deficiencies in
humans, suggest a decreased mineralization
surface and subsurface of enamel affected by
protein energy malnutrition %, There has been a
considerable interest in role of calcium and
protein in tooth formation. The effect of long term
deficiency upon céllular activity of the amel oblast
seen by the effect of plasma level on structural
abnormalities and consider as a risk factor >,

Daily nutrients intake of current study were found
to be higher regarding calcium and vitamin C
among study group compared to controls. It was
reported that vitamin and mineral intakes were
lower overall in individual with Down's syndrome
than in normal, except for vitamin C ”. Other
studies also reported that children with Down's
syndrome tended to consume more calcium and
vitamin C than the recommended dietary
allowance ¥ Results showed a less iron
consumption by study compared to control group.
This was also found in other studies “*®. This
finding may be related to feeding difficulties and
inappropriate nutrient and energy intakes which
are common in children with Down's syndrome
7 some children rejected to eat from specific
food groups, such as milk, meat and/or fruits and
vegetables, or these foods may be offered only in
limited amounts as explained by parentsin current
study. The current study revealed a lower amount
of vitamin A consumption among study compared
to control group. It was reported that vitamin A
supplements have been proposed for children with
Down's syndrome with claims of improving
cognitive abilities, or immune function 9.
Vitamin A deficiency can sow down and even
completely stop the grow of the incisor teeth of
rat, accompanying this growth retardation was
disturbance in differentiation and function of
ameloblast, therefore enamel formation is
interfered, this interference produces hypoplastic
and chalky white incisor . However, this study
recorded a negative correlation of vitamin A with
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