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ABSTRACT
Down syndrome – trisomy of 21 chromosome is the

most common chromosome anomaly, which affects children
worldwide. The aim of this study is to compare the distribu-
tion of periodontal disease among Down syndrome children
and healthy children.  60 children and adolescents with
Down syndrome and 60 healthy children were examined in
the same age group.  Plaque index (PI) (Silness&Loe), prob-
ing depth (PD) were registered. The plaque index of chil-
dren with Down syndrome under 6 years is 0.81. For the
children between 6-11 years, this index is 1.4 and for the
third group it is 1,8. For the healthy children the values of
the PI are:  under 6 years – 0.9; between 6-11 – 1.2; between
11-15 – 2.2. The measured pocket depths of the children
with DS for the three examined are as follows: under 6 years
– 3.5; between 6-11 – 4.1; between 11-15 – 4.7. For the
healthy children the values of the PPD are:  under 6 years –
2.6; between 6-11 – 3.3; between 11-15 – 3.0. Conclusion:
There are more frequent periodontal problems for Down syn-
drome children, which does not correspond with the level of
their oral hygiene.
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INTRODUCTION
Down syndrome – a trisomy of 21 is the most com-

mon chromosome anomaly, which is observed in newborns
worldwide. [1, 2, 3] The frequency of DS is higher in pro-
portion to the age of the mother. Depending on the age of
the mother the frequency is 1:500 up to 1:800. [4, 5] Down
syndrome is characterized with certain physical anomalies
– under average height, small and round flat face with ob-
lique, mongoloid eyes, small nose and ears, a large, fis-
sured tongue, that is often hanging from the mouth, bifur-
cated uvula, a short neck, polydactyl, syndactyl or
clinodactyl fingers. The clinical aspects of this syndrome
are predisposition to congenital heart deformities, myeloid
leukemia, celiac disease, thyroid diseases, frequent infec-
tions of the upper respiratory tracts, etc. [4, 5, 6, 7, 8]. The
problems related to the oral and dental health remain ne-
glected. A lot of the medical and physiological character-
istics of Down syndrome have direct impact and conse-
quences on the oral health of the patients. The oral and
dental diseases have a higher frequency in special needs

children. Down syndrome children often develop gingivi-
tis and fast-progressing and generalized periodontitis in
early age. [9, 10]

AIM
The aim of this study is to do a comparison of the

prevalence of periodontal disease in Down syndrome chil-
dren and healthy children.

MATERIALS AND METHODS
60 children and adolescence with Down syndrome

and 60 healthy children between 3-15 years old were ex-
amined (under 6 years, 6-11 years,11-15 years) with pri-
mary, mixed or permanent dentition. None of the partici-
pants in both groups have any medical conditions that
may effect the condition of the periodontium, neither do
they intake medications, which would affect the periodon-
tal status. Plaque index (PI) (Silness&Loe) and probing
depth (PD) were registåred. Silness and Loe index is based
on recording both soft debris and mineralized deposits on
the following teeth. A probe with atraumatic tip was used
on the four surfaces, without the occlusal one. For every
patient the dentition is divided into 6 sextants – upper
left, upper front, upper right, lower right, lower front and
lower left respectively. The representative teeth are– 16,
11, 26, 36, 31, 46. In the primary dentition representatives
are 55, 51, 65, 75, 71, 85.  Each of the surfaces of the teeth
is given a score from 0-3. The scores from the four areas of
the tooth are added and divided by 4, in order to give the
plaque index for the tooth with the following scores and
criteria:

0 – No plaque
1- A film of plaque, adhering to the free gingival

margin and adjacent area of the tooth. The plaque could
be seen by using the probe on the tooth surface

2 – moderate accumulation of soft deposits within
the gingival pocket, or the tooth and gingival margin,
which can be seen with the naked eye

3 – abundance of soft matter within the gingival
pocket and/or the tooth and gingival margin

Interpretation of PI
0 – Excellent oral hygiene
0.1 – 0.9 – Good oral hygiene
1.0 – 1.9 – Fair oral hygiene
2.0 – 3.0 – Poor oral hygiene
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The PPD is measured by inserting a periodontal probe
into the gingival sulcus. The distance from the free gingival
margin to the depth of the sulcus or pocket is the periodon-
tal probing depth. It should be measured and recorded at
several sites around the circumference of each tooth. Pock-
ets deeper that 4 mm may indicate periodontitis.

The results are statistically processed with SPSS v

Comparing the results of the plaque index of the DS
children and the healthy children it’s obvious that the re-
sults for the group of the youngest children under 6 years
that these indices differ substantially: 1.81 for DS children
and 0.9 for the control group. For the second age group 6-
11 years these indices also differ: 2.4 for DS and 1.2 for the

20.0, with the use of ANOVA and t-test. Level of signifi-
cance (p<0.05).

RESULTS
The plaque index of children with Down syndrome

under 6 years is 1.81. For the children between 6-11 years,
this index is 2.4 and for the third group it is 2,8 (Tabl. 1).

Tabl. 1. Plaque index for Down syndrome children

Groups

PLI
< 6 years 6-12 years > 12 years P-value

Mean 1.81 2.4 2.8 P= 0.02

SD 0.73 0.79 0.70

There is a statistically significant difference between
the three investigated groups of Down syndrome children.
The plaque index of the healthy children (control group)
under 6 years is 0.9. For the children between 6-11 years,

this index is 1.2 and for the third group it is 2.2 (Tabl. 2).
There is a statistically significant difference between the
three investigated groups of the heathy children.

Tabl.  2. Plaque index for healthy children

Groups

PLI
< 6 years 6-12 years > 12 years P-value

Mean 0.9 1.2 2.2 P< 0.05

SD 0.24 0.69 0.71

healthy children. In the third age group the values of the
plaque index for the healthy and the DS children are simi-
lar: 2.8 for DS and 2.2 for healthy children. The measured
pocket depths of the children with DS for the three exam-
ined are as follows: under 6 years – 3.5; between 6-11 –
4.1; between 11-15 – 4.7 (Tabl. 3).

Tabl. 3. Periodontal pocket depth for Down syndrome children

Groups

PPD
< 6 years 6-12 years > 12 years P-value

Mean 3,5 4,1 4,7 P= 0.04

SD 0.45 1.16 1.02

For the healthy children the values of the PPD are:
under 6 years – 2.6; between 6-11 – 3.3; between 11-15 –
3.0 (Tabl. 4).

Tabl. 4. Periodontal pocket depth for healthy children

Groups

PPD
< 6 years 6-12 years > 12 years P-value

Mean 2.6 3.3 3.0 P>0.05

SD 0.74 1.08 0.98
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DISCUSSION
The Down syndrome patients have a significantly

higher prevalence of periodontal diseases, compared to
their healthy peers. [7, 11, 12]. Subsequently, many inves-
tigations revealed that children and adolescents with Down
syndrome often develop extensive gingivitis, and exhibit
rapid and generalized periodontal breakdown in early
adulthood. [19] Individuals with Down syndrome have an
increased prevalence of periodontal disease as compared
with normal of similar age distribution [ 9, 10, 13, 14, 15]

Our results show that DS and healthy children from
the three examined groups have poor oral hygiene, which
is similar to the healthy children. Our results show that
with increase in age the plaque index increases in direct
ratio in the three groups of healthy and DS children, and
the DS children have poorer oral hygiene than their healthy
peers. The following results correspond to the ones, regis-
tered from other authors. [16, 17] The results concerning
pocket depth increase with age for both groups, except for
the second age group of healthy children, who have a higher
PPD index, compared to the first group. Down syndrome
children have higher PPD index, compared to healthy chil-
dren in all age groups. This is based on the fact, that in
mixed dentition due to the eruption of the permanent teeth,
it is normal to have deeper periodontal pockets, which do
not exceed 4mm. [18] Our results are similar with other
published authors. The number of deep periodontal pock-
ets is higher in Down syndrome children, compared to
healthy children. [19, 20, 21] Dow uses the term
“parodontoclasia” to explain the periodontal changes that
occur in Down syndrome children. According to him local
factors don’t have as much significance in determining
the clinical picture, as anoxia does. [22] Even in Down

syndrome children, such a poor oral hygiene reportedly
gave rise to earlier, more rapid, and more extensive gingival
inflammation in deciduous dentition, as compared to nor-
mal control children [13, 23]. However, this situation seems
to be steadily improved by better dental care for these in-
dividuals, both at home and the dental office, as compared
with the past. Indeed, some recent reports showed that bet-
ter oral hygiene existed in Down syndrome children [17],
or there was no significant difference as compared to
healthy children [24, 25]. Collectively, individuals with
Down syndrome likely respond to common bacterial chal-
lenges in an exaggerated manner, due to multiple factors,
and develop more severe forms of periodontal disease.
There is a higher incidence of oral health problems among
individuals with Down syndrome, particularly after 10 years
of age [20, 21] indicating the need for better teaching of
tooth brushing and more regular visits to the dentist. Con-
ventional standard procedures of oral hygiene
instruction, scaling, and root planing, as well as surgical
therapy lead to significant improvements in Down syn-
drome patients [17, 26].

CONCLUSION
In children with Down syndrome there is a higher

predisposition for periodontal diseases, which rarely oc-
curs in healthy children. The plaque index and pocket
depth for children with Down syndrome are higher than
that of the control group, which acts as a risk factor for the
development of periodontal problems. No matter that den-
tal plaque and pocket depth may have a significant role in
the etiology of periodontal disease, other etiological fac-
tors could be found in DS children.
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