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Introduction

Down Syndrome (DS) is an autosomal chromosomal anomaly as-
sociated with trisomy of  chromosome 21 [1]. It is characterized 
by the whole chromosomal aneuploidy in about 95% of  the cases. 
The remaining 5% is in the form of  translocations and mosa-
ics [2]. Down Syndrome is the common genetic birth defect, af-
fecting approximately one in 700 live births [1] According to the 
National Down Syndrome Society (NDSS) more than 400,000 
individuals with DS live in the United states. Moreover, life ex-
pectancy for DS patients increased dramatically in recent decades, 
from 25 years in 1983 to 60 years today [3].

The most common manifestations of  the syndrome are mental 
retardation, and a variety of  morphological characteristics [4]. 
Down syndrome is a congenital autosomal anomaly affecting 
1 in 600 to 1 in 1000 live births [1]. Approximately 40% of  in-
fants with Down syndrome suffer from heart disease and 1 in 
200 children are present with leukemia (mostly the acute lym-
phocytic type) [5]. Furthermore, children with Down syndrome 
feature growth retardation, hormonal disturbances, obesity and 
neuropsychiatric disorders [6]. They have also increased suscep-
tibility to infection due to impaired host response characterized 
by reduced chemotaxis, impaired phagocytosis, and disturbances 
in T- and B-cell subpopulations [7]. Some of  the oral conditions 
associated with Down syndrome are:"V" shaped palate, lower lip 

Abstract
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everted, mouth breathing with drooling, angular cheilitis, fissured 
tongue, microdontia, hypodontia, taurodontism, delayed erup-
tion, spacing, bruxism and periodontal disease [4].

Patients with Down syndrome have certain anatomical abnor-
malities along with mental and orofacial problems that affect the 
quality of  life [3]. Furthermore, DS patients are more susceptible 
to infections including an increased prevalence of  periodontal 
diseases, almost 100% under the age of  30 years [8]. Periodontal 
disease in these patients is severe, generalised, with rapid progres-
sion and classified as a manifestation of  systemic diseases associ-
ated with genetic disorders by American Academy of  Periodon-
tology [2]. Poor oral hygiene per se may not explain severe and 
generalised periodontal destruction observed in DS patients. This 
condition is also associated with impairment of  the immunologi-
cal system [9, 10].

One of  the most frequently encountered oral diseases observed 
in Down syndrome is poor periodontal health or gingivitis in par-
ticular, which is defined as inflammation of  the gingiva caused 
by plaque retention on the surface of  tooth structure, without 
the loss of  attachment in the periodontal apparatus [11, 12]. In 
assessing the severity of  gingivitis, the Gingival Index by Loe and 
Silness is usually employed [13]. In Down syndrome, there are 
two most influential factors affecting the health of  periodontal 
tissues, particularly related to gingivitis; the first is systemic fac-
tors, such as neutrophil dysfunction, lymphocyte T dysfunction, 
increased inflammatory mediators, and hyperinnervation of  the 
gingiva, and the second are local factors, such as poor oral hy-
giene, mouth breathing, tooth morphology, and plaque microflora 
composition [5]. Moreover, some local disorders are related to the 
development of  early periodontal disease, such as poor occlusal 
correlation, high frenum insertion, early mucogingival problems 
and advanced tongue position [14]. In addition to periodontal 
treatment DS patients must receive attention and management of  
dental caries, malocclusion and obstructive sleep apnea [15]. The 
aim of  this study was to assess the oral hygiene status of  children 
with down syndrome in a university hospital setting.

Materials and Methods

Study setting and sampling

This study was a single- centred retrospective study, carried out in 
a private dental college. The present study was approved by Insti-
tutional ethical committee [IEC] (Ethical approval number: SDC/
SIHEC/2020/DIASDATA/0619-0320) and was in accordance 
with the ethical standards that were stipulated. All available re-
cords of  patients from June 2019 - April 2020 were examined and 
a total of  86000 case sheets was reviewed. Patients below 18 years 
and those with DS were included in the study. Those who visited 
outside the time frame, with any other disorder and older than 18 
years were excluded from the study. Cross verification of  data for 
error was done by presence of  additional reviewers and by photo-
graphs evaluation. Two examiners were involved in the study. Any 
patient with incomplete data was excluded from the study.

Data collection

Acquisition of  data was done from the hospital database which 
records all patient details. The study included 19 children with 

Down syndrome. The collected data were grouped based on the 
parameters of  periodontal diseases. Age was categorised into 3 
- 9 years, 10 - 17 years. Gender was categorised into males and 
females. The parameters of  periodontal diseases were grouped 
as OHI [16] and gingival index [17]. The data were entered in 
the system in a methodical manner. For this study, data regarding 
age, gender and parameters like OHI, plaque and gingival index 
were collected. The data was then entered in excel manually and 
imported to SPSS for analysis. Incomplete or censored data were 
excluded from the study. 

Statistical Analysis

The statistical analysis was done using SPSS software (SPSS ver-
sion 21.0, SPSS, Chicago II, USA). Descriptive statistics was used 
to summarise the demographic information of  the patients in-
cluded in this study. Descriptive statistics is used for the acquisi-
tion of  frequency distribution of  the data. Chi-square test was 
applied to analyse the association of  different variables. Statistical 
significance was kept at p<0.05.

Results and Discussion

The study population consists of  19 children in the age group 
between 3 - 17 years. Based on the distribution of  the study popu-
lation by age, 52.8% of  the study population were found between 
the age group of  3 - 9 years and 42.1% of  the study population 
were in the age group of  10 - 17 years (Figure1). Based on the 
distribution of  study population by gender, 52.6% of  the popula-
tion were found to be females and 47.3% of  the study population 
were found to be males (Figure 2). Based on the oral hygiene sta-
tus among the study population, 21% of  the children were found 
to have good oral hygiene, 73.7% of  the children were found to 
have fair oral hygiene and 5.2% of  the children were found to 
have poor oral hygiene (Figure 3). Based on the gingival status of  
the study population, 36.8% of  the children were found to have 
mild gingivitis , 57.8% of  the children were found to have moder-
ate gingivitis and 5.2% of  the children were found to have severe 
gingivitis (Figure 4).

Based on the association of  age and OHI, the oral hygiene status 
was found to be fair in the majority of  the patients in the age 
group of  3 - 9years (52.6%) and majority of  the children within 
the age group of  10 - 17 years (5.2%) showed poor oral hygiene. 
However,it is statistically not significant (P > 0.05) (Figure 5). 
Based on the association of  gender and OHI.Majority of  the chil-
dren with fair (36.8%)oral hygiene status were found to be in both 
males and females (P > 0.05) (Figure 6) Hence there is no associa-
tion between age groups, gender and OHI.

Based on the association of  age and gingival index, Majority of  
the children in the age group between 3 - 9 years (42.1%) were 
found to have moderate gingivitis and majority of  the children 
within the age group of  10 - 17 years (5.2%) showed severe gin-
givitis. However, it is statistically not significant ( P > 0.05), hence 
there is no association between age and gingival index (Figure 7). 
Based on the association of  gender and gingival index,Majority of  
the children with moderate (31.5%) and severe (5.2%) gingivitis 
were found in females However, it is statistically not significant 
( P > 0.05). Hence there is no association between gender and 
gingival index. (Figure 8). This study aimed to determine the fre-
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quency distribution and association of  OHI, gingivitis and plaque 
index in the individuals with Down syndrome of  age between 
3 - 17 years.

The vast majority of  patients in our study (57.8%) had moder-
ate level of  gingivitis, which is explained by the microflora com-
position in the subgingiva of  individuals with Down syndrome 

compared with that in healthy individuals [18]. Alternately, host 
response in these individuals is dysfunctional, which predisposes 
these patients to gingival conditions [9]. Previous research showed 
that patients with Down syndrome have a higher GI than healthy 
controls, with a mean standard of  0.9 in Down syndrome and 
0.7 in healthy individuals, with a significant difference between 
the two groups. This indicates a more severe level of  gingivitis in 

Figure 1. Bar chart represents the distribution of  the study population by age. The X axis denotes the age group of  the 
children with down syndrome and the Y axis denotes the percentage of  children with down syndrome. From the graph, it is 
observed that the incidence of  with Down syndrome is more within the age group of  3- 9 years (57.8%) when compared to 

the other age group.

Figure 2. Bar chart represents the gender distribution of  the study population. The X axis denotes the gender of  the 
children with Down syndrome and the Y axis denotes the number of  children with Down syndrome. From the graph it is 
observed that the incidence of  children with Down syndrome is more prevalent among females(52.6%) when compared to 

males( 47.3%).

Figure 3. Bar chart represents the OHI score of  the study population.. The X axis denotes the OHI-S interpretation and Y 
axis denotes the number of  children with Down syndrome. From the graph, it is observed that the majority of  the children 

were found to have fair (73.6%) oral hygiene status.
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individuals with Down syndrome compared to healthy subjects 
and subjects with other developmental disorders [19]. Similar re-
sults were found in a previous study conducted in Temanggung, 
Central Java,which found gingivitis in all subjects [20]. Systemic 
disorders in individuals with Down syndrome can generally mani-
fest as oral conditions, particularly in the periodontal tissues. For 
example, lymphocyte T-cells and neutrophil cells are dysfunction-

al in Down syndrome, which subsequently exacerbates gingival 
inflammation response [21, 22].

In our study, the majority of  subjects were in the mild (36.8%) 
and moderate (57.8%) gingivitis category, which is consistent 
with the finding in a previous study conducted in Mexico that 
compared a Down syndrome group with a sex- and age-matched 

Figure 4. Bar chart represents the Gingival index score of  the study population.. The X axis denotes the Gingival index 
interpretation and Y axis denotes the number of  children with Down syndrome.. From the graph, it is observed that the 

majority of  the patients were found to have moderate (57.8%) gingival status.

Figure 5. Bar chart represents the association between the age group and OHI-S interpretation. X axis denotes the age 
group of  the children and Y axis denotes the number of  children with Down syndrome. The oral hygiene status was found 

to be fair in the majority of  the patients in the age group between 3 - 9 years (52.6%) and majority of  the children within the 
age group of  10 - 17 years (5.2%) showed poor oral hygiene. However, it is statistically not significant. (Chi-square test, p 

value- 0.122 ( P > 0.05 which is statistically not significant)).

Figure 6. Bar chart represents the association between the gender and OHI. X axis denotes the gender of  the children and 
the Y axis denotes the number of  children with Down syndrome. Majority of  the children with fair ( 36.8%)oral hygiene 

status were found to be in both males and females However, it is statistically not significant. (Chi-square test, p value- 0.622 
( P > 0.05 which is statistically not significant)).
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healthy control group and found that the Down syndrome group 
had more severe and extensive gingivitis (94.4%) than the control 
group (89.9%) [23]. It is possible that the higher prevalence of  
gingivitis in Down syndrome reflects reduced motor ability, which 
would be a challenge to maintain dental hygiene or reduced ac-
cess to dental treatments for the special needs population [23]. A 
study conducted in Yemen indicated a different result finding that 
moderate gingivitis has the highest prevalence (47.5%), compared 
with the prevalence of  mild (28.7%) and severe (23.8%) gingivitis, 
in Down syndrome [24], which is similar with the findings in our 
study. In contrast,the Temanggung study concluded that 100% of  
the subjects had mild gingivitis [5].

The present study revealed that the overall oral hygiene status 
of  the study population was poor with prevalence rates of  21%, 
73.6%, and 5.2%% for good, moderately good, and fair compo-
nents, respectively, [Figure 3] which are similar to the values re-
ported in a previous study conducted on mentally disabled chil-
dren attending special schools in Udaipur, India [25]. The reasons 
for this may include the reduced manual dexterity of  the partic-
ipants, joint laxity, and lack of  comprehension of  oral hygiene 
needs due to mental difficulties. They, therefore, need help to 
carry out routine oral hygiene measures. No significant difference 
was found in the oral hygiene scores between male and female 

subjects, which is in agreement with previous studies [26]. This 
finding implies that disability in DS children is the dominantly 
influential factor affecting oral hygiene, rather than gender. The 
present study also showed steady increase in oral hygiene scores 
with age, which conforms to previous reports [26, 25]. This is 
due to the accumulative effect of  plaque and calculus with age 
[25]. There was also a definite trend for gingival disease as age 
increased, which could be explained by the same reason.

In our study, OHI and gingival index score demonstrated early 
signs of  periodontal diseases. These results are not in concord-
ance with a study done by Hennequin et al., [27] and NizarAhmed 
et al., [28] where only plaque score and OHI was taken and con-
cluded that most of  the patients had chronic periodontitis. Pre-
viously our team had conducted numerous clinical trials [29-35] 
and lab animal studies [36-40] and in vitro studies over the past 5 
years [41-43]. The limitation of  study could be smaller staple size. 
However, future scope of  the study will focus on greater sample 
size with various ethnicities for establishing better results.

Conclusion

Within the limits of  our study, it was observed that the majority 
of  individuals with Down syndrome have fair oral hygiene and 

Figure 7. Bar chart represents the association between the age group and Gingival score . X axis denotes the age group of  
the children and Y axis denotes the number of  children with Down syndrome. Majority of  the children in the age group 

between 3 - 9 years (42.1%) were found to have moderate gingivitis and majority of  the children within the age group of  10 - 
17 years (5.2%) showed severe gingivitis. However, it is statistically not significant. (Chi-square test, p value- 0.221 ( P > 0.05 

which is statistically not significant)).

Figure 8. Bar chart represents the association between the gender and Gingival index. X axis denotes the gender of  the chil-
dren and the Y axis denotes the number of  children with Down syndrome. Majority of  the children with moderate (31.5%) 

and severe (5.2%) gingivitis were found in females However, it is statistically not significant. (Chi-square test, p value- 0.553 
( P > 0.05 which is statistically not significant)).
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moderately good gingival health. DS was found to be common in 
the age group 3 - 9 years. Girls were seen to have a higher preva-
lence of  DS compared to boys. Majority of  the children had fair 
oral hygiene and moderate levels of  gingivitis in the age group 
between 3 - 9 years. Therefore, it is advisable to promote oral 
hygiene practice in patients with Down syndrome at an early age 
to achieve good oral hygiene. 
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