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Down Syndrome;

(PEReIaE) [DIEEESE; Background: Down syndrome is a genetic disorder with a high prevalence of

Perlgdor;;;?lAPr O_b ing periodontal disease. Increased periodontal pocket depth is one of the important
T et";’ b’ %e indicators in assessing periodontal tissue damage. Factors such as age, sex,
oothbrusning nutritional status, and toothbrushing practice are thought to influence

periodontal conditions in individuals with Down syndrome. This study aims to
analyze the relationship between these factors and periodontal pocket depth
values in individuals with Down syndrome.

Method: This study used an analytical observational design with a cross-
sectional approach involving 40 respondents who met the inclusion criteria.
Clinical examination of periodontal pocket depth was carried out using a WHO
probe at six points of each tooth. Nutritional status data were obtained through
body mass index (BMI) measurements, while toothbrushing practice and
respondent characteristics were obtained through structured interviews. Data
analysis included Spearman and Chi-square tests with a significance level of
p<0,05.

Result: The results showed a significant relationship between age (p=0.000;
r=0.646) and toothbrushing practice (p=0.008; r=0.412) with periodontal pocket
depth. Meanwhile, sex (p=0.726) and nutritional status (p=0.679) did not show
a significant relationship with periodontal pocket depth in individuals with Down
syndrome.

Conclusion: The results showed a significant relationship between age
(p=0.000; r=0.646) and toothbrushing practice (p=0.008; r=0.412) with
periodontal pocket depth. Meanwhile, sex (p=0.726) and nutritional status
(p=0.679) did not show a significant relationship with periodontal pocket depth
in individuals with Down syndrome
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INTRODUCTION

Down Syndrome is the most prevalent
genetic developmental disorder, characterized by
the presence of an extra copy of chromosome 21
(Trisomy 21). The global incidence is estimated to
be approximately 1 in 1,000 live births"?. In
Indonesia, data from Riset Kesehatan Dasar
(Riskesdas) 2018 reported the percentage of
children with Down Syndrome at 0.21%. According
to Survei Kesehatan Indonesia (SKI) 2023 this
figure rose to 0.26%, indicating an upward trend in
prevalence 4. Individuals with Down Syndrome
exhibit specific clinical characteristics, including
immune system dysregulation. This condition
triggers a pro-inflammatory state and results in a
diminished immune response to infections 5. These
systemic alterations serve as a significant factor
underlying the elevated prevalence of periodontal
disease observed in this population ©.

Periodontal health issues, particularly
gingivitis and periodontitis, are highly prevalent and
frequently manifest among individuals with Down
Syndrome 7. Studies indicate a remarkably high
prevalence of gingivitis among children with Down
Syndrome; specifically, only 3.4% were found to be
gingivitis-free, while 40.8% presented with
moderate gingivitis, and 8.6% exhibited severe
gingivitis 8. Furthermore, periodontitis has been
reported in 59% of children with Down Syndrome,
this figure substantially higher than the prevalence
observed in healthy children, which ranges from
0.84% to 26.9% °.

The factors contributing to poor periodontal
health in individuals with Down Syndrome are
categorized into two primary groups: systemic
factors and local factors. 8 Systemic factors
encompass neutrophil and T-lymphocyte
dysfunction, elevated levels of inflammatory
mediators, and  gingival  hyperinnervation.

Meanwhile, local factors involve poor oral hygiene,

mouth breathing, abnormal tooth morphology, and
a distinct plaque microflora composition &.

Previous studies have also highlighted
variations in the severity of periodontal disease
based on demographic factors '%'*15, Alveolar bone
loss is initially observable around the age of 16,
92% of individuals under 16 years of age already
exhibit signs of bone loss 2. The prevalence of
periodontitis among individuals with Down
Syndrome under the age of 30 ranges from 58% to
96%, with a generally higher incidence observed in
males compared to females 310,

In addition to age and sex, nutritional status
plays a pivotal role in periodontal health. Individuals
with Down Syndrome are predisposed to obesity
due to excessive caloric intake and lower energy
requirements resulting from hypotonia, which can
exacerbate systemic inflammation and periodontal
complications "', Specific oral habits, such as
bruxism and mouth breathing, alongside suboptimal
tooth brushing practices, further aggravate the
periodontal condition '°. The severity of periodontal
disease in this population can be objectively
assessed through the measurement of periodontal
pocket depth 6. The increased pocket depth serves
as a critical indicator of deteriorating periodontal
tissue health®.

Based on the aforementioned background,
this study aims to comprehensively analyze the
correlation between periodontal pocket depth and
the incidence of periodontal disease among
individuals with Down Syndrome, focusing on four
specific factors: age, sex, nutritional status, and
tooth brushing practices. The findings of this
research are expected to provide deeper scientific
insights into these risk factors, subsequently
serving as a foundation for developing more
effective prevention and management strategies for
periodontal disease in the Down Syndrome

population.
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METHOD

This study employed an analytical
observational design with a cross-sectional
approach, conducted in Samarinda City. The
primary objective was to analyze the correlation
between periodontal pocket depth and periodontal
disease based on age, sex, nutritional status, and
tooth brushing practices among individuals with
Down Syndrome. The research population
comprised all individuals with Down Syndrome
within the study area. Samples were selected using
a purposive sampling technique, ensuring subjects
met specific inclusion and exclusion criteria. Prior to
data collection, informed consent was obtained
from all subjects and their legal guardians. This
study received ethical clearance from the Health
Research Ethics Committee of the Faculty of
Medicine, Mulawarman University.

The dependent variable of this study was
periodontal pocket depth, which was measured at
the six Ramfjord index teeth (16, 12, 24, 36, 32, 44)
using a WHO probe. These measurements served
as the basis for classifying the subjects' periodontal
status. The independent variables included age,
sex, nutritional status, and tooth brushing practices.
Nutritional status was assessed by calculating the
Body Mass Index (BMI) based on the subjects'
weight and height. Data regarding tooth brushing

practices were obtained through standardized

questionnaires completed by the subjects'
guardians or caregivers. Data were analyzed using
Microsoft Excel and SPSS software. Descriptive
analysis was employed to present the subjects'
characteristics. Subsequently, inferential statistical
tests, specifically the Chi-Square test and Logistic
Regression (or Spearman’s correlation), were
applied to examine the relationships between
variables, with the level of significance set at
p < 0,05.

RESULT

Based on the frequency distribution in Table 1, the
measurements of periodontal pocket depth
revealed that the majority of respondents were
categorized as having gingivitis, totaling 25
individuals (62.5%). 10 respondents (25%) were in
the normal category, while 5 individuals (12.5%)
were categorized as having periodontitis. These
findings indicate that most respondents had
experienced gingival tissue inflammation. This
condition may be influenced by various factors,
including oral hygiene, tooth brushing practices,
and the nutritional status of the respondents.
Furthermore, the presence of respondents in the
periodontitis category suggests that a subset of the
population has already progressed to more

advanced periodontal tissue destruction.

Table 1. Distribution and Frequency of Periodontal Pocket Depth among Individuals with Down Syndrome

Periodontal Pocket Depth

Frequency (n) Percentage (%)

Normal 10 25%
Gingivitis 25 62,5%
Periodontitis 5 12,5%
Total 40 100%

Furthermore, Table 2 presents the

correlation analysis conducted on the 40 individuals

with Down Syndrome who served as research

subjects. Spearman’s correlation analysis revealed
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a highly significant statistical relationship between
the subjects' age and their periodontal pocket depth
values. The age distribution within this variable
comprised 15 children, 19 early adolescents, 4 late
adolescents, and 2 young adults. The analysis
yielded a correlation coefficient of 0.646 between
age and the periodontal status categories (normal,

gingivitis, and periodontitis). This indicates a

positive relationship with a strong correlation
strength. The obtained p-value of 0.000 (p < 0.05)
confirms that this relationship is statistically
significant at a 99% confidence level. These
findings conclusively demonstrate that as the age of
individuals with Down Syndrome increases, there is
a corresponding tendency for periodontal pocket

depth to increase.

Table 2. Spearman’s Correlation Analysis between Age and Periodontal Pocket Depth

Correlation Sig. (p- Total Subject
Variable 1 Variable 2 Interpretation
Coefficient (r) value) (n)
Periodontal Positive, strong, and
Age 0,646 0,000 40

Pocket Depth

significant correlation

Based on the Chi-Square test results in
Table 3, which included 40 respondents equally
distributed by sex (20 males and 20 females), the
Pearson Chi-Square value was p = 0.726. This
indicates that there is no significant relationship
between sex and periodontal pocket depth.
Furthermore, the Likelihood Ratio (p = 0.725) and
Linear-by-Linear Association (p = 0.435) values
further support the absence of a meaningful
association. These findings suggest that variations
in periodontal pocket depth among individuals with
Down Syndrome are not influenced by sex, implying
that males and females have a relatively equal
probability of exhibiting specific periodontal pocket
depths
Table 3. Chi-Square Test Results for the Sex Variable

Statictical Test Interpretation

value
Not
Pearson Chi-Square 0,726 o
significant
Not
Likelihood Ratio 0,725
significant
Linear-by-Linear Not
0,435
Association significant
Total 40 -

The Spearman’s correlation analysis in Table
4 indicates that nutritional status categorized into
three groups consisting of 9 malnourished, 16
normal-weight, and 15 overnourished respondents
has no significant relationship with periodontal
pocket depth among the 40 individuals with Down
Syndrome. The Spearman correlation coefficient
-0.067) with a p-value of 0.679 (p > 0.05) indicates
an extremely weak and non-significant negative
correlation. These results suggest that variations in
nutritional status do not contribute to differences in
periodontal pocket depth, implying that other factors
beyond nutritional status likely exert a more
substantial influence

Table 4. Hasil Uji Spearman Variabel Status Gizi

Correl
ation Sig.
Variable Coefi (p-
cient value)

Interpretation

(r)
Nutritional Weak,
Status and negative,
Periodontal -0,067 0,679 and non-
Pocket significant
Depth correlation
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The Spearman’s correlation analysis in Table 5
demonstrates that tooth brushing practices
categorized into three groups consisting of 14
respondents with poor patterns, 22 with fair
patterns, and 4 with good patterns have a significant
relationship with periodontal pocket depth among
the 40 individuals with Down Syndrome. The
correlation coefficient 0.412 with a p-value of 0.008
p < 0.01 indicates a positive relationship of
moderate strength, suggesting that poorer tooth
brushing practices are associated with increased
periodontal pocket depth. The significant p-value at
a 99% confidence level confirms that this
relationship is statistically meaningful.
Consequently, tooth brushing practices contribute
significantly to the condition of periodontal pocket

depth in individuals with Down Syndrome.

Table 5. Spearman’s Correlation Results for the Tooth

brushing practices Variable

Corelattion
. . Sig. (p- Interpretati
Variable Coeficient
value) on
(r)
Tooth
) Moderate,
brushing .
) positive,
practices and 0,412 0,008 o
) significant
Periodontal ]
correlation
Pocket Depth
DISCUSSION

The study of 40 individuals with Down
Syndrome who met the inclusion criteria specifically
those aged 6-35 years who consented to
participate yielded crucial findings regarding the
factors influencing periodontal pocket depth.
Spearman’s correlation analysis revealed a
correlation coefficient of 0.646 between age and
periodontal pocket depth, indicating a strong
positive relationship. The p-value of 0.000 (p< 0.05)
confirms that this relationship is statistically

significant. By categorizing respondents into four
age groups (children, early adolescents, late
adolescents, and young adults), these findings
underscore that advancing age is closely
associated with the deterioration of periodontal
status. This relationship is elucidated by the unique
biological and immunological characteristics of
individuals with Down Syndrome. As age increases,
there is an accumulation of innate risk factors, such
as impaired neutrophil function, chemotaxis
deficiency, T-cell and B-cell abnormalities, and
alterations in connective tissue structure, all of
which accelerate the progression of periodontal
disease even at a young age. This is consistent with
the reports by Ghaith et al.’® indicating that
individuals  with Down  Syndrome exhibit
significantly higher Calculus Index (Cl) values
compared to the general population. This
phenomenon is partially attributed to salivary
calcium levels, which tend to increase with age.
This progressive condition is further reinforced by
the findings of Porovic et al '°. who reported that
although some children with Down Syndrome
maintain good oral hygiene, calculus and gingivitis
remain highly prevalent, indicating the dominance
of innate biological factors. Periodontal pockets
have even been observed in 36% of children with
Down Syndrome under the age of six. Taken
together, this evidence reinforces that advancing
age is a robust determinant of periodontal disease
in Down Syndrome, occurring not only due to
environmental exposure but also because of the
innate progressivity associated with Trisomy 21
Conversely, this study utilized a balanced
sample of 20 males and 20 females, with the Chi-
square test yielding a p-value of 0.726. This result
indicates that there is no significant difference
between sexes regarding periodontal conditions.
This relatively equal susceptibility suggests that sex

is not a primary determinant in this population.
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Although some literature, such as Roba et al 2° and
Lopez & Hernandez 2', reporting a higher
prevalence in males, which is often attributed to oral
hygiene behaviors, the findings of this study are
consistent with the studies by Goud et al?.dan
Elrefadi et al?2. which found no significant
association between sex and periodontal status.
Boukhalfa et al 23. further support these results,
emphasizing that sex is not a determinant factor
because oral hygiene behaviors in the Down
Syndrome group are more heavily influenced by
parental or caregiver supervision and motor skill
limitations.

Furthermore, the results of Spearman’s
correlation analysis between nutritional status
(classified by BMI) and periodontal condition
yielded a p-value of 0.679, indicating the absence
of a meaningful relationship. Physiologically,
nutritional status has the potential to influence
periodontal  tissues  through inflammatory
mechanisms. However, in Down Syndrome, this
influence appears less dominant. Due to specific
feeding patterns, such as soft textures and high
calorie intake often chosen by parents. These
findings are reinforced by Elrefadi et al?2. who
reported no significant association between oral
hygiene and nutritional factors, despite the high
prevalence of obesity resulting from low energy
expenditure and limited physical activity. Research
by Makieh et al?® also demonstrated that nutritional
status parameters do not correlate with the
prevalence of periodontal disease. This reinforces
the argument that innate biological factors in Down
Syndrome, such as immune impairment,
connective tissue anomalies, and motor limitations
exert a far greater influence on the development of
periodontal disease than variations in nutritional
status itself.

Lastly, tooth brushing practices categorized

as poor, fair, and good based on scores obtained

from validated interview questionnaires, showed a
significant relationship with periodontal disease (p =
0.008) through Spearman’s correlation analysis.
Inadequate tooth brushing practices represent the
most significant modifiable risk factor. Motor skill
limitations and sensory control issues in children
with Down Syndrome exacerbate the situation,
leading to progressive and cumulative plaque
accumulation, which is further accelerated by an
innate susceptibility to gingival inflammation. These
findings are consistent with the report by Stein et al
24 and Kayaci dan Gezgin?®. regarding inadequate
tooth brushing practice frequency and duration.
Parental limitations in assisting their children, as
emphasized by Putri et al®® and Betty et al®’
represent a major barrier. Therefore, the findings of
this study underscore tooth brushing practices as
the primary modifiable factor that is most critical to
address in order to inhibit the progression of
periodontal disease in individuals with Down

Syndrome

CONCLUSION

This study confirms a significant, strong, and
positive correlation between age and periodontal
pocket depth in individuals with Down Syndrome.
Furthermore, tooth brushing practices were proven
to have a significant relationship with the subjects'
periodontal conditions. In contrast, this research
found that sex and nutritional status (BMI) do not
have a significant association with the severity of
periodontal disease. Overall, age serves as a robust
non-modifiable determinant, while tooth brushing
practices emerge as the most critical modifiable
factor that must be addressed through oral hygiene

interventions and adequate supervision.
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