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Comparison of selected oral microorganisms among intellectual disabled people and normal people
Objective: The aim of this study is to determine and evaluate the types and prevalence of selected
microorganisms in the oral cavity of intellectual disabled patients compared to normal people.
Material and methods: This study included sixty participants aged from 14-24 years old, 30 control
healthy participants, and 30 case of intellectually disabled participants from the female day care center
school diagnosed as intellectually disables.

Saliva samples from the participants were tested for Streptococcus mutans , lactobacilli , and candida,
as well as PH buffering capacity of saliva, using caries risk test (CRT) for Both Streptococcus mutans
lactobacilli and PH, sabouraud agar medium was the culture medium for candida albicans. The
statistical analysis included chi-square and Mann-Whitney U tests was carried out.

Result: The case group show, colonies of streptococcus mutans >105 (56.7%) and <105 (43.3%)
compared to the control group sample showed >105 (0%) and <105 (100%) . And for the
lactobacillus case group showed >105 (73.3%) and <105 (26.7%) compared to control group >105
(43.3%) and <105 (56.7%). Candida was positive in 100% of case group, while control group was
positive in 53.3% of the samples. For PH there was no significant difference for medium and high PH
between the case and control group, but there is a difference for low PH in control group 3/30 samples
(10%) and study group 11/30 samples (36.7%)

Conclusion: The present cross sectional study suggests that there is a statistically significant
difference in the candida and cariogenic bacteria (streptococcus mutans, lactobacillus) a high
prevalence of the oral microorganisms (candida, SM, LB) among females with ID. There is a
significant difference in low salivary PH in non-ID female patients compared to ID patients.

Copyright © 2018, Rwan Aldakheel et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

in both intellectual functioning and adaptive behavior, with
onset before age 18 years ID is a type of developmental
disability (DD), a broader category representing various severe

Disability is a condition or function judged to be significantly
impaired relative to the usual standard of an individual or
group. The term refers to an individual functioning, mental
illness, including physical, sensory, cognitive and intellectual
impairment, and various types of chronic disease (Radha et al.,
?; Glassman, 2003). The term “intellectual disability” (ID),
formerly “mental retardation,” refers to significant limitations
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chronic conditions associated with physical impairments,
mental impairments or both that are identified during
childhood (John P. Morgan et al, 2012; American,
2012). Oral disease is a major health problem for adults with
disabilities, (American, 2012) who have higher prevalence and
severity of oral diseases compared to the general population
(Faulks, 2000; Beange, 1996). Individuals with disabilities are
at greater risk for poorer oral health compared to a person in
the general population,Due to difficulties in carrying out motor
activities such as chewing and toothbrushing, these patients
prefer a diet in the form of puree or paste, which is more
cariogenic (Ceyhan Altun, 2010; Dorelia Lucia Calinl, 2010).
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immune deficiency and early enhanced colonization of the oral
cavity with periodontopathic bacteria however, it’s important
for a clinician to choose among the various techniques
available for prevention of oral diseases (Sayeqgh et al., 2005;
Camila Faria Carrada et al., 2016). Poor oral health results into
the most common dental problem, i.e., Dental caries is the
most prevalence disease among intellectually disabled children
worldwide and “dental treatment is the greatest unattended
health need of the disabled” (Sayeqh et al., 2005; Manish Jain,
2009). The oral cavity shelters very numerous and various
microbial flora. One major actor of this complex ecosystem is
dental plaque which develops naturally on the oral tissue.
When the equilibrium is compromised and when an imbalance
appears among the indigenous bacteria, pathologies such as
dental caries or periodontitis could occur (Hennequin, 2000;
Badet, 2008). Based on the data in the previous literature
reviews, there’s lack of studies on the caries-saliva-
microorganism relationship, there is a need for studies that
better elucidate the ecological characteristics of the oral cavity
in patients who require special care, who naturally may have
special physiological and microbiological characteristics
(Liljemark et al., 1996). Life-style factors such as dietary
habits and oral hygiene modifies the disease’s progression. The
association of lactobacilli and mutans streptococci with caries
development is linked with carbohydrate consumption, there’s
a high prevalence of poor oral hygiene and gingivitis in
individuals with intellectual disability. When plaque increases
in thickness, there is usually an increase in proportion of
Gram-negative Dbacteria. Detection of these organisms is
essential for dental caries prediction and subsequent treatment
(De Castilho, 2011; Yuki Oda et al., 2015). Historically,
lactobacilli were the first microorganisms implicated in dental
caries development (Okada ef al., 2005). Mutans streptococci
are considered to be the major etiologic agents of dental caries
in humans. These bacteria are the most common putative
pathogens isolated from human dental plaque and their
prevalence has been reported in epidemiological studies
(Owen, 1949; Hamada, 1980; Whiley, 1998).

MATERIALS AND METHODOS

This study included sixty participants aged from 14 -24 years
old, 30 healthy participants, and 30 intellectually disabled
participants from the female day care center school diagnosed
as (intellectually disabled).The informed consent was issued
from REU, and approved by the parents and the school for
each individual, salivary samples were collected from the
participants, stimulation of saliva was conducted by chewing a
piece of paraffin gum for 1 minute, saliva samples were
collected in sterilized plastic cups 3 mm each , for the
individuals who did not have the mental capacity to understand
the request of chewing paraffin gum and provide a saliva
sample, a dropper was used to draw the saliva from the floor of
the mouth manually (for approximately 10 minutes) , an ice
container was used to store the saliva samples and was
delivered to the microbiology laboratory at REU (2-3 hours.)

Microbiological procedures: Qualitative and quantitative
analysis of Streptococcus mutans, lactobacilli, and candida
was. Carried out to all saliva samples as well as PH buffering
capacity of the saliva was examined using caries risk test
(CRT) for Both Streptococcus mutans, and lactobacilli,
sabouraud agar medium for candida albicans and PH test strip.

Streptococcus mutans and lactobacilli: The sample tubes
were put in the laminar flow, a sterile dropper was used to
draw the saliva from the plastic cup, 1 ml of saliva was
dropped on the CRT Streptoccusmutans test side and 1 ml on
the lactobacilli CRT test side, sodium monocarbonate tablets
was added to the tube to accelerate the growth, after that it was
placed in the incubator for 48 hours.

Examination of Candida: In the laminar flow, Sterile
sabouraud dextrose agar plates were inoculated each with 1ml
of saliva sample, Which was distributed evenly using a sterile
loop, then incubated at 37°C for 48 hours. After the plates were
inspected for the presence or absence of characteristic Candida
sp. Colonies were closely examined microscopically to
confirm the characteristic morphology of the organism. The
count of C.albicans in each plate was determined by viable
count plate method.

PH test strip: A sterile dropper was used to draw saliva, one
drop was placed on the PH strip for 5 minutes to determine the
buffering capacity whether its low, medium, or high, and each
sample was recorded.

Statistical Analysis: The aim of this analysis is to compare the
presence and counts of some bacteria between the control and
case groups. The data were analyzed using SPSS version 20 .
Shapiro -Wilks test used to test the normality assumption of
the data, the result shows that the data were not normally
distributed

RESULTS

Non-parametric test Mann-Whitney U test was used to test the
significant difference counts of Candida bacteria between the
case and control groups. Odds Ratio is used to compare the
relative odds of occurrence of bacteria (Lactobacillus) in
groups. Chi Square test used to compare the proportion of
bacteria between groups. Frequencies and percentages were
used to describe the presence or absence of bacteria. Chi
square test was used to compare between the low, medium and
high ph, percentages was used to describe the significant
difference.

Table 1. Candida descriptive statistics

Case Control

Sabouraud
dexirose agar

30(100%) | 16(53.3%)

No |0% 14(46.7%)

Total 30 30

(Tables 2,3) Mann-Whitney U test was used to test the
significant difference of count for Candida between case and
control groups. The result shows that there is a high statistical
significant difference (Mann-Whitney U =34, P value=0.000).
(Table & Figure 2) shows that the case group (Mean
Rank=44.37) has a higher significant count of Candida
compared with the control group ( Mean rank=16.63).
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Lactobacillus
Candida
® Growth ®No-Growth Lactobacillus
100% =105 <108
3 Case 22(73.3%) | B(26.7%)
53.30% 46.70%
Control | 13(43.3%) | 17(56.7%)
Total 30 30
Case Group Control Group
100.00% -
Figure 1. Distribution of candida between 80.00% +
Case and control groups 60.00%
Table 2. 40.00%
20.00%
P—— 0.00% " N\
sampie N Mean Rank | Sum of Ranks k! e
Control Group 0 16.63 489.00 Case Group Control Group
Countof " Case Group E 4437 1331.00
Candida
. e Figure 3. Distribution of Lactobacillus between Case and control
groups
Table 3. Table 5. Streptococcus mutans descriptive statistics
Statistics?
Voot Stalistios Streptococcusmutans
count
=108 <105
Mann-‘Whitney U 34.000
Case 17456.7%) | 13(43.3%)
Wilcoxon W 489.000
Control 0% I 100%
z £.121 %) d
a. Grouping Variable: sample
Streptococcus mutans
Mean Rank* of Count/Candida
50
4437 e
40 N
20 " e
H Case Group 20 1663 e
u Control Group 10 \\ »
0% < i
5 N\
T > Case Group Control Group
Case Group Control Group

Figure 4. Distribution of Streptococcus mutans between Case and
Figure 2. Mean Rank represents how much count of control groups

Candida in each group

. .. .. . Table 6. PH descriptive statistics
(Table 4) Lactobacillus descriptive statistics, Odds ratio for

Lactobacillus >105 for case v.s control equals 3.6 with Contral Case Chi -square test, P-value Total
confidence Interval (1.22, 10.6) means that the case group is Group Group
3.6 times more likely to have Lactobacillus >105 Compared PH  Low 3(10%) 11(36.7%) | =5.88 , p-value=0.015 significant difference | 14
with t.he' control group.. (p'Value :0'021)'There 15 a Slgmﬁcant Medium | 16(33.3%) 12{40%) |1 .p-value-0.3 Not significant difference | 28
association between groups and : .

High 11/36.7%) 7(23.3%) |1 ,p-value=0.26 Not significant difference |18
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PH

100.00%
90.00%
80.00% |
70.00%
60.00% | 5480
50.00% |
40.00% |
30.00%
20.00% -
10.00% +
0.00%

m Control Group

m Case Group

Low Medium High

(Figure 5) Distribution of salivary PH between
Case and control groups

DISCUSSION

The knowledge about the oral health status of different
populations is important to establish preventive and therapeutic
strategies (Takahashi, 2011). Although studies about the oral
health status of DS patients are numerous in the literature, they
have produced controversial results. Individuals who are
intellectually disabled and cared for at home by family
members often suffer from poor oral hygiene, as they have
been reported to have higher bacterial counts compared to
individuals with no disabilities (Maurico, 2015). The most
common opportunistic infection affecting the oral cavity is
candidiasis (Loesche, 1982), the present study results indicates
that the prevalence growth of candida in female patients aged
from 14 to 24 years old with Intellectual disability is 100%,
and in the control group is 53.3%, which is in agreement with
studies conducted in ID individuals (gousemohiddin 2014)
found that the study group is 74%, and in the control group
36%. The Lactobacillus count represents the number of
lactobacilli present in 1ml of saliva (CFU/ml). It’s used to
determine the efficiency of dietetic measures or to evaluate the
caries risk, A strong correlation has been established between
the Lactobacillus count and caries (C. Badet 2008), For
lactobacillus the ID showed 73.3% (>10°) and 26.7%
(<10°), the NID showed 43.3% (>10°) and 56.7% (<10°).that
means the case group is 3.6 times more likely to have
Lactobacillus >10° compared with the control group.

Streptococcus mutans showed growth in ID samples 56.7%
(>10%) and 43.3% (<10%), NID 0 % (>10%), 100% (<10°), which
is in agreement with a similar study (yukioda and 2015) which
indicates that the prevalence of streptococci in patients with ID
is 96.6%. Another study with surveys conducted in school
children in different parts of the world (Gouse Mohiddin et
al., 2015; Kohler, 1987; del Rio, 1991; el-Nadeef, 1994), while
the prevalence of mutans streptococci in adults has been
reported to be greater than 60 % (29) and 82.7 % aged 1- 48
years old (30). Regarding the PH there’s no significant
difference between medium and high PH in the study and
control group, but there is a difference in low PH ID group
(36.7%). And NID group (10%). The findings in the present
study are in accordance with the study done by Shapira et al.
who did not find any statistical significant differences in
plaque and salivary pH among the three group Down
syndrome, children with other ID and healthy children (31),
The results were contrary to the study done by Stabholz ef al.
(1991) who found statistically significant difference in plaque

and salivary pH between children with NID and children with
ID who had comparatively lower salivary and plaque pH (32).

Conclusion

The oral cavity is an environment heavily colonized by
microorganisms. The present cross-sectional study suggests
that there is a statistically significant difference in the candida
and cariogenic bacteria, lactobacillus among female
adolescents and young adults with intellectual disabilities and
non intellectual disabilities with a high prevalence of the oral
microorganisms (candida and, LB) among females with ID.
There is a significant difference in low salivary PH in non ID
female patients compared to ID patients, no significant
difference was found in patients with medium and high PH.

Recommendation

As the candida is an etiological agent of oral candidiasis and in
case of immunocompromised individuals it could be invasive
microorganisms , also lactobacillus is the leading cariogenic
organism, we recommend the caregivers to the intellectually
disabled individuals to be aware about these informations to
give proper care to avoid complications of these
microorganisms ,We recommend ID patients to visit the dentist
regularly due to the high bacteria prevalence in the oral cavity
and the low PH.
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