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Evaluation of periodontal condition in individuals
with down syndrome: a case-control study
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Ogival palate, macroglossia, anodontia, cleft tongue, delayed tooth eruption, low prevalence
of caries and high prevalence of periodontal disease are the main oral manifestations of
Down syndrome. The aim of the present observational study was to evaluate the periodontal
condition in individuals with Down syndrome. The study included 30 individuals who were
selected according to the age group to be studied, between 17 and 25 years old, in a local
institution for the care of Down syndrome (DG) patients and 30 individuals who made up
the control group and who did not have Down syndrome (CG), periodontal parameters were
observed in both groups that were adjusted for habits. The results showed for the Plaque
Index 41.2% of the individuals in the DS group while in the CG group in 45.5% without
statistical difference. For the Gingival Index, it was observed that 39.7% in the DS group
and in the CG group 44.2% without statistical difference between the groups (p <0.05).
Family and institutional participation collaborates in the daily control of dental biofilm. In
the present study, individuals in the DG group presented periodontal clinical parameters
compatible with periodontal health and when compared to healthy individuals, they did not
present clinical differences.
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Introduction
In 1866, John Langdon Down noticed different physiognomic
characteristics among certain children with mental retardation. Jérôme
Lejeune in 1958, noticed an error in the distribution of the cells and
they had 47 chromosomes (different from a chromosomally normal
individual who has 46 chromosomes), and this chromosome the most
linked to pair 21.1
Ogival palate, macroglossia, anodontia, cleft tongue, delayed tooth
eruption, low prevalence of caries and high prevalence of periodontal
disease are the main oral manifestations of Down syndrome.2
Periodontal disease is a disease characterized by a set of inflammatory
conditions, of chronic character, and of bacterial origin, that begins
affecting the gingival tissue and with time the supporting tissues. The
microorganisms responsible for these events are present in the dental
biofilm. The treatment of this disease is basically characterized by
subgingival or supragingival scraping and in more advanced cases
there is a need for surgery, therapies and antibiotics.3
The mechanical and chemical control of dental biofilm in DS
patients using chlorhexidine and erythrosine has been shown to
be effective,4 but prolonged use can cause adverse effects. The
oral hygiene instruction given to parents or guardians of DS, and
supragingival and subgingival scraping provided every 6 months by a
dentist does not stop the progression of periodontal disease.5,6 Studies
have shown an increase in periodontitis in DS individuals, with higher
levels of plaque index, probing depth and insertion loss and report that
the clinical signs of periodontal disease are more severe in individuals
with DS.8,9 In a recent study, similar periodontal conditions were
observed among individuals with and without Down syndrome.10 The
specific associations between certain subgingival bacterial species
and loss of periodontal insertion show higher levels in individuals
with DS.2 The deficient immune response increases the prevalence
and severity of periodontitis in individuals with DS. The prevalence
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of periodontal disease in adolescents with DS is from 30% to 40%,
and in individuals close to thirty years of age, this percentage rises to
around 100%. Individuals with intellectual impairment have poor oral
hygiene, due to their difficulty in brushing and this is an important
factor for the onset of periodontal disease.11
However, poor oral hygiene is not the only explanation for the
severe periodontal destruction that occurs in individuals with DS, as
it was observed that the prevalence of periodontal disease was higher
in children with DS than in children with similar mental retardation.12
Children with DS are more likely to have gingival inflammation.13
In adults, surgical and non-surgical periodontal therapies after a year
show similar clinical improvement.14 Control of the supragingival
plaque with pharmacological help prevents periodontal destruction.15
The need for dental treatment is more elevation of individuals with
DS and require instructions on oral hygiene, prophylaxis and complex
and continuous treatment. The aim of the present observational
study was to evaluate the periodontal condition in individuals with
Down syndrome compared to patients without syndrome regarding
periodontal clinical parameters.

Methodology
This study was submitted and approved by the Research Ethics
Committee receiving approval number 1.334.359, all individuals or
their responsible persons involved received and signed the consent
form to participate in the study. The study included 30 individuals
who were selected according to the age group to be studied, between
17 and 25 years old, in a local institution for the care of Down
syndrome (DG) patients and 30 individuals who made up the control
group and who did not have Down syndrome (CG). Patients who used
mouthwashes, systemic medication, manual limitation to the use of
a manual brush and inability to use dental floss were excluded from
the study.
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Figure 1 Plaque and Ginival Index.
PI, Plaque Index; GI, Gingival Index; DG, Down Syndrome Group; CG, Control Group.
Table 1 Periodontal evaluation divided into two groups
Gender

Age

PD

PI

GI

DG Group

14 M/ 16 F

21,7

2,57mm

41,2%

39,7%

CG Group

16 M/ 14F

20,9

2,62mm

45,5%

44,2%

p=0.18

p=0,08

p=0,07

PD, Probing Depth; PI, Plaque Index; GI, Gingival Index; DG, Down Syndrome Group; CG, Control Group

The periodontal examination was performed only once by a
single operator, previously calibrated. For periodontal evaluation,
a millimeter-type Willians (Golgran®) periodontal probe was used.
The following were evaluated: probing depth, plaque index and the
bleeding index of 4 different sites divided by the buccal, mesial, distal
and palatal/lingual surfaces. All participants received instruction in
oral hygiene, with recreational activities that sought to involve the
participants in order to perform the brushing in front of the researchers
so that any wrong performance was immediately corrected. All
participants were instructed to brush their teeth at least twice a day
and floss once.
After tabulation of the clinical data of the patients included in
the present study, they were subjected to specific statistical analysis.
For that, the SPSS 27.0 and Bioestat 5.0 softwares were used. In all
analytical situations, a 95% statistical significance level (p≤0.05) was
adopted. For each analytical group of interest, the sample distribution
characteristic was tested and the statistical test selected using the two
way Anova tests and the Test-t for paired samples.

Results
The individuals were divided into two groups, DS composed of 14
males and 16 females and with a mean age of 21.7 years. The control
group (CG) included chromosomally normal individuals, 14 males
and 16 females with a mean age of 20.9 years. Among the clinical
parameters evaluated, when observing the probing depth (PD), the DS
group had an average of 2.57 mm while the CG group had an average
of 2.62 mm, with no statistical difference between the groups.
For the Plaque Index (PI), the presence of dental biofilm was
observed in 41.2% of the individuals in the DS group while in the CG
group in 45.5% of the individuals, but without statistical difference.
For the Gingival Index (GI), it was observed that 39.7% of the
individuals in the DS group had bleeding on probing and in the CG

group 44.2% had bleeding, with no statistical difference between the
groups (p <0.05).

Discussion
Down syndrome is a genetic disease known as trisomy 21, the
condition is associated with an extra chromosome, an estimated
prevalence of 9.2 cases per 10,000 live births.1 The oral conditions of
individuals with Down syndrome, such as chronic periodontitis and
aggressive periodontitis, are characterized by a progressive gingival
inflammatory response to bacteria in the dental plaque, leading to the
destruction of the periodontium.3 Periodontitis has an earlier onset and
presents a more severe generalized progression than in people without
systemic involvement.8,9,13
Patients with Down syndrome have a higher prevalence of
periodontal disease, which are factors, progression and dissemination
of periodontal pathogens in the bloodstream, which may predispose
these patients to chronic systemic diseases.4,6 Mechanical control
produces significant reductions in gingivitis in people with special
needs. However, many patients with Down syndrome, in addition
to being unable to cooperate, do not have enough manual dexterity
to brush or floss. The mechanical and chemical control of biofilm
in patients with Down syndrome, using different toothpastes. The
plaque developer significantly decreased the plaque index, but the
combination containing chlorhexidine and erythrosine gave better
results.5
Patients with Down’s syndrome were compared with patients
with cerebral palsy. Clinical rates of periodontal inflammation and
treatment needs were statistically significantly higher among patients
with Down syndrome.11 An increase in periodontitis with higher levels
of plaque index, probing depth and loss of insertion where clinical
signs of periodontal disease was observed in normal individuals when
compared to individuals with Down syndrome.7,10
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The severe periodontal destruction could not be explained by oral
problems, only hygiene. Several laboratory studies have demonstrated
reduced chemotaxis, decreased phagocytic capacity, defective
oxidative response and changes in leukocyte bactericidal activity.4 A
study was carried out with patients who live in institutions or with
their parents. It was possible to conclude through this study that
patients who live in homes with their parents have better periodontal
conditions when compared to patients who live in institutions.15
In our study, when probing depth and plaque and bleeding rates
were found, clinical differences were found with better rates for
individuals in the test group, but when statistically assessed, no
differences were observed. Some authors have evaluated that, in a
comparative picture between chromosomally normal individuals and
patients with Down Syndrome in the face of periodontal treatment,
the groups of patients with DS demonstrated significantly higher
prevalence and severity of periodontal disease in all items evaluated
such as: bleeding, periodontal pocket index and bacterial plaque.2
Our study shows clinical differences with others in the literature
due to the fact that these individuals with Down syndrome have full
treatment throughout the day in the institutions, parents are often
alerted about oral problems and always attend lectures on oral care
that are offered annually. Past information is applied both at school
and at home. A study that included plaque and gingival index as
clinical parameters, after scaling and root planing, 1% chlorhexidine
was used daily, the results improved a lot with respect to the plaque
index.6
Some people with Down syndrome can brush and floss
independently, but many need help. Talk to their caregivers about
daily oral hygiene. Do not assume that all caregivers know the
basics; demonstrate proper brushing and flossing techniques. A power
toothbrush or a floss holder can simplify oral care. Also, use your
experiences with each patient to demonstrate sitting or standing
positions for the caregiver. Emphasize that a consistent approach
to oral hygiene is important—caregivers should try to use the same
location, timing, and positioning.
Patients with Down syndrome with hyposalivation are at increased
risk for the development of periodontal disease. Poor oral hygiene
does not automatically mean that periodontitis will develop, but
when susceptibility to periodontitis has been demonstrated, good oral
hygiene helps to reduce and control periodontitis.5 To prevent gum
disease brush twice daily, focusing the bristles along the gum line,
floss daily and be sure to visit the dentist regularly to have gum health
monitored and to take X-rays to monitor bone levels. If the gums
bleed that means that they are inflamed. Brushing and flossing should
not be stopped because of this. In fact, brushing and flossing will keep
the gums clean and help to minimize the inflammation.
Poor oral hygiene does not automatically mean that periodontitis
will develop, but when susceptibility to periodontitis has been
demonstrated, good oral hygiene helps to reduce and control
periodontitis.2 The observed results show a better periodontal clinical
condition of individuals with Down syndrome, due to the fact that
individuals with Down syndrome are subjected to daily care. Oral
hygiene instructions and daily tooth brushing were observed,
which probably resulted in the clinical parameters observed in the
individuals.

Conclusion
In the present study, individuals in the DG group presented
periodontal clinical parameters compatible with periodontal health
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and when compared to healthy individuals, they did not present
clinical differences. Family and institutional participation collaborates
in the daily control of dental biofilm.
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