Journal of Positive School Psychology http://journalppw.com

2022, Vol. 6, No. 4, 9141 — 9148

Evaluation of relationship between dental caries, diabetes mellitus
and oral microbiota in diabetics

Mahesh Shenoy, °Nishath Sayed Abdul, *Pushpraj Singh, *GC Shivakumar, °S Sahana

IAssistant Professor in Oral Pathology, College of Dentistry, Riyadh EIm University, Riyadh, Saudi Arabia.
2Assistant Professor in Oral Pathology, College of Dentistry, Riyadh Elm University, Riyadh, Saudi Arabia.
3Senior Lecturer, Department of Dentistry, Government Medical College, Shahdol. India.

4Professor, Department of Oral Medicine and Radiology, People’s College of Dental Sciences and Research
Centre, Bhopal, Madhya Pradesh, India

SProfessor and Head, Department of Public Health Dentistry, People’s College of Dental Sciences and
Research Centre, Bhopal, Madhya Pradesh, India

Abstract

Background: Diabetes is a metabolic disorder characterised by improper lipid, carbohydrate, and
protein metabolism. Hyperglycaemia causes a decrease in salivary flow rate, which is common during
periods of poor diabetes metabolic control, allowing aciduric bacteria to thrive and caries to form. The
aim of the research was to see how diabetes mellitus affected the microorganisms that cause caries in
the mouth. Methods: This research involved 60 people divided into two groups. The study group
(Group A) included 30 people with diabetes and dental caries, while the control group (Group B)
included 30 people with dental caries but no systemic disease. All subjects had their DFS index
analysed. The levels of Streptococcus mutans were measured in unstimulated salivary flow. Results:
In comparison to Group B, the fasting blood sugar of Group A individuals was shown to be higher,
resulting in a higher streptococcus mutans count and thus a higher caries index. Conclusion: It was
concluded from the research that as diabetics' age, blood sugar levels, and DMFT values rise, dental
caries rises faster than in normal (control) participants, indicating that a link exists between diabetes,
oral microbiota, and dental caries.

Keywords: Biochemical tests, culture media, dental caries, diabetes mellitus, microbiological tests,
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INTRODUCTION Hyperglycaemia causes a decrease in salivary

Diabetes is a metabolic disorder characterised flow rate, which is common during periods of

by improper lipid, carbohydrate, and protein
metabolism. Insulin-dependent diabetes
(IDDM; type 1) and non-IDDM (type 2) are the
two basic kinds of primary diabetes. (1) Several
studies have shown that some caries markers,
such as lower salivary flow and mutans
streptococci counts, can be linked to metabolic
control and thus influence the caries process in
diabetes mellitus (DM) sufferers.

poor diabetes metabolic management. During
this time, glucose leakage into the oral cavity is
possible, enabling the growth of aciduric and
acidogenic bacteria as well as the development
of caries lesions. (2)

One in six people with diabetes in the world is
from India. The numbers place the country
among the top 10 countries for people with
diabetes, coming in at number two with an
estimated 77 million diabetics. China leads the
list with over 116 million diabetics. The
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International Diabetes Foundation Diabetes
(IDF) Atlas makes it clear India needs to pause
and re-evaluate its strategy to combat diabetes.
According to various estimates, 10% of global
health expenditure is being spent on diabetes.

The IDF Diabetes Atlas (3) also offers
projections that continue to put India at the
second slot right up to 2045, and frankly
speaking the numbers are quite staggering —
just over 134 million Indians will be diabetics
in the next 25 years. India is on the top of the
table of a clutch of countries in from Southeast
Asia — Bangladesh, Sri Lanka, Nepal and
Mauritius. Bangladesh, which is second on the
list of top five countries with diabetes (20-79
years), however, has only 8.4 million diabetics.
The fact cannot be stressed enough that there is
an urgency to develop and implement multi-
sectorial strategies to combat the growing
epidemic, because diabetes, being a lifestyle
disorder with multidimensional causative
factors, definitely needs a multidimensional
approach. Table 1 evidently shows the position
of India as the world’s second largest country
in terms of the number of diabetes sufferers
across the age group of 20-79 years.

Table 1: Different country with number of
diabetes sufferers across the age group

2021

Number of people with diabetes

(in millions)

Rank
Country/Territory
1. China 140.9
2. India 74.2
3. Pakistan 33
4. USA 32.2
5. Indonesia 19.5
6. Brazil 15.7
7. Mexico 14.1
8. Bangladesh 131
9. Japan 11
10. Egypt 10.9

Diabetes in India- At a glance

The number of individuals undiagnosed with
diabetes in India (in the age group of 20-79
years old) is around 39.4 million, which

accounts for nearly 53% of the total
individuals. This happens to be the 2nd highest
rate in the whole world. Another worrying
statistic is that India ranks as the number one
nation in terms of children aged between 0-19
years that are suffering from type 1 diabetes.

All current known studies point to the fact that
diabetes is fast gaining the status of a potential
epidemic in India with more than 74 million
diabetic individuals currently diagnosed with
the disease. The prevalence of diabetes is
predicted to double globally from 171 million
in 2000 to 366 million in 2030 with a
maximum increase in India. It is predicted that
by 2045 diabetes mellitus may afflict up to
174.4 million individuals in India, while China
(124.9 million) and the United States (36.3
million) will also see significant increases in
those affected by the disease as can be seen by
table 2. India currently faces an uncertain
future in relation to the potential burden that
diabetes may impose upon the country. Many
influences affect the prevalence of disease
throughout a country, and identification of
those factors is necessary to facilitate change
when facing health challenges. (3)

Table 2: Number of people with diabetes

2045

Rank | Country/ Number of people with
Territory | diabetes (in millions)

1. China 174.4

2. India 124.9

3. Pakistan 62.2

4. USA 36.3

5. Indonesia | 28.6

6. Brazil 23.2

7. Banglades | 22.3
h

8. Mexico 21.2

9. Egypt 20

10. Turkey 134

The study's primary goal was to investigate and
connect the number of Streptococcus mutans
(SM) with dental caries and consequently
determine the impact of DM on diabetic
patients' dental caries.
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Materials and methods

The patients' medical history was noted, as well
as their decaying, missing, and filled teeth
(DMFT). Before sample collection, the patient
were pre-informed and made duly aware of the
research and were given an informed consent
form for their signature.

Group A included 30 diagnosed cases of
controlled diabetes mellitus, while the control
group (Group B) included 30 healthy
nondiabetic participants of all ages. This study
comprised type 2 diabetes patients with and
without habits. The study excluded patients
with other systemic illnesses.

Participants were instructed to rinse their
mouths with water. By touching the saliva of
the mouth cavity with a sterile swab stick,
unstimulated saliva was collected and
immediately put into Robertson's cooked-meat
media, where it was incubated at 37°C for 24
hours.

The medium became turbid the next day,
therefore it was inoculated on sterile blood agar
and MacConkey agar plates using the sterile
inoculating loop. The plates were then
incubated overnight at 37°C. If there was any
growth, it was thoroughly investigated. The
colony properties were studied the next day,
and Gram staining was performed. Standard
biochemical assays were used to identify the
organisms.

When growth-containing material was plated,
the bacteria appeared to grow as independent
colonies, each of which was usually a pure
culture descended from a single infected cell.
Isolation is usually accomplished through
meticulous culturing from a plate culture with
well-separated colonies. An isolated colony
was chosen with an inoculating wire loop and
subcultured in a tube or plate of new sterile
culture medium, suspected of being that of an
important or harmful organism based on its

appearance. The organism's physical and
cultural traits were then employed to conduct
decisive testing.

Streptococci either produced -haemolysis or -
haemolysis. The streptococci colonies were
then incubated for 24 hours after being passed
in mannitol sugar for fermentation. It's
streptococcus if the sugar changes colour from
blue to yellow following fermentation.

Results

The age and gender distribution of the cases
under investigation revealed that the average
age in years for males was 59.47 and for
females was 55.91 for Group A (study group).
Table 3 represents the fact that the average age
in years for males in Group B (control group)
was 50.79 and for females was 45.91, with a
male: female ratio of 1.19:1.

Table 3: Average age in years

Diabetic study | Non-diabetic
Age of | group (n=30) control group
individua (n=30)
Is (in
years)
Male Female | Male Female
30-40 3 0 4 4
40-50 7 1 4 3
50-60 4 8 7 3
60-70 5 2 4 1
Total 19 11 19 11
(63.33 | (36.67 | (63.33 | (36.67
%) %) %) %)

By using the Z-test for difference between two
proportions, it was discovered that there was a
highly  significant  difference  between
proportions of organisms SM, Pseudomonas
aeruginosa (PA), and Staphylococcus aureus
(SA) in study and control groups (i.e., P <
0.01), and significant for organisms Klebsiella
(K) and non-hemolytic streptococci (i.e., P >
0.05), depicted clearly by table 4.
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Table 4: Different organisms in dental caries

Organisms | Study  group | Control group | Z-test P Result

number and | number and

percentage percentage
SM 14 (46.67%) 27 (90%) 4.08 P<0.01 Particularly important
PA 6 (20%) 0 2.73 P<0.01 Particularly important
K 2 (6.67%) 0 1.96 P<0.05 Important
E 2 (6.67%) 3 (10%) 0.46 P<0.05 Not important
NHS 2 (6.67%) 0 1.96 P<0.05 Important
SA 4 (13.32%) 0 2.15 P<0.01 Particularly important
Total 30 (100%) 30 (100%)

By using Student's t-test to compare mean
values of DMFT index in the study and control
groups, it was discovered that there was a very
significant difference between mean values of
DMFT score in the study and control groups

The Chi-square test revealed a significant
relationship between fasting blood sugar level
and organisms in the study group (i.e., P <
0.05). As can be seen in table 5, as fasting
blood sugar levels rise, so do organisms.

(i.e., P <0.01). As a result, the study group has
higher dental cavities than the control group.

Table 5: Fasting blood sugar level

Blood Organisms

sugar SM PA K E SA NHS Total

levels

<100 3 0 0 0 0 0 3 (10%)

100-150 7 0 0 0 2 2 11 (36.66%)

150-200 4 4 2 2 0 0 12 (40%)

200-250 0 2 0 0 2 0 4 (13.64%)

14 (46.66%) | 6 (20%) 2 (6.66%) 2 (6.66%) 4 (13.33%) 2 (6.66%) 30 (100%)

The application of Student's t-test also revealed dysfunction, changed taste, oral mucosal

that there was a highly significant difference
between mean values of DMFT in organism
types SM and E in study and control groups
(i.e., P <0.01).

Discussion

Diabetes mellitus is a term used to describe a
set of illnesses characterised by high blood
glucose levels. This rise is caused by a lack of
insulin secretion or increased cellular resistance
to insulin's activities, resulting in a variety of
metabolic disorders involving carbs, lipids, and
proteins.

Diabetes is a serious disruption in glucose
metabolism characterised by severe
hyperglycemia and insulin insufficiency.
Dental caries, gingivitis, periodontitis, salivary

illnesses, and infections such as lichen planus,
recurrent aphthous stomatitis, and candidiasis
have all been linked to DM. Individual
education is the most important factor in
preventing periodontal deterioration in diabetic
patients. (4-6)

Patients should be informed about the
importance of dental health for diabetics, as
well as the fact that gingival bleeding is the
most common symptom of periodontal disease.
(7) Candidiasis is a symptom of an underlying
immune system problem, and a decrease in
salivary flow is another risk factor for oral
candidiasis. (4)

The link between dental caries and diabetes
mellitus is convoluted. Children with type 1
diabetes are often put on diets that limit
carbohydrate-rich, cariogenic foods, whereas
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children and adults with type 2 diabetes —
which is commonly linked to obesity and a
high-calorie, carbohydrate-rich diet — should
expect to be exposed to more cariogenic foods.
Furthermore, among diabetics with neuropathy,
a decrease in salivary flow has been
documented. (8)

The DMFT index was used to determine the
influence of diabetes on dental caries in
diabetic and control groups, and it was
discovered that the average score in diabetics
(10.66) was higher than in the control (5.6)
group, and the results were statistically
significant (P < 0.01). There is no consistent
pattern in the research on the relationship
between dental caries and diabetes. (9-13)

However, some sources (11) have indicated an
increased risk of caries owing to DM, which is
consistent with the findings of the study, which
demonstrated a very significant difference in
mean DMFT score between the study and
control groups (i.e., P < 0.01). As a result, the
study group had higher dental cavities than the
control group. Increased blood sugar levels
were also observed to produce an increase in
SM count in the study group, which was
statistically significant (P < 0.05). As a result,
the higher the SM count, the greater the risk of
caries.

High caries levels in diabetics were linked to
age, plague score, and a reduced unstimulated
salivary flow rate, according to Siudikiene et al.
(2) Reduced salivary secretion increases the
risk of tooth decay, but good metabolic control
prevents the most dangerous salivary changes,
such as high glucose content and lower pH, and
a good diabetic diet, rich in fibre and low in
simple carbohydrates, can slow plaque
formation and the proliferation of acidogenic
bacterial microflora. (14-18) Twetman et al.
found that diabetes patients with poor
metabolic control developed three times more
lesions over the course of the study than those
with better metabolic control, which matched
our findings, in which higher blood sugar levels
resulted in higher SM counts that were
statistically significant (P < 0.05). (19) In
another study, according to Orbak et al., type 1
diabetes mellitus affects the dentition and oral

health of children and adolescents. Infections of
the connective tissues are more common in
children with type 1 DM than in children
without the disease. This is because infection
contributes to tooth loss in children with type 1
diabetes. (1)

Through their research findings, Miko et al.
discovered in their study that poor glycaemic
control and early start of DM may increase the
risk of dental caries, but that good oral hygiene
combined with good metabolic control may
prevent dental caries in adolescents with type 1
diabetes. Study participants had less decaying
and more filled teeth, according to the findings.
(20)

Plaque, calculus, pocket formation, increased
tooth mobility, and tooth loss were observed to
be more common in patients with impaired
glucose tolerance, according to Sheridan et al.
(19-25)

The mean DMFT index in the study group was
greater than in the control group, according to
Seethalakshmi et al., whose findings are similar
to the study’s. (26) This is due to the lack of the
saliva's protective mechanism in diabetics.
Saliva's cleaning and buffering abilities are also
compromised. Low salivary pH encourages the
growth of aciduric bacteria, which in turn
encourages the growth of acidogenic bacteria,
providing an unfavourable environment for the
protective oral bacteria. This causes a shift in
the oral environmental balance in favour of
cariogenic bacteria, which lowers salivary pH
even further, and the cycle repeats. (27)

Dental caries is more common in diabetic
people, according to studies by Jawed et al. and
Akpata et al., (28) and in yet another study, Sri
Kenneth et al. discovered in their study that
patients with uncontrolled diabetes had lower
salivary pH and a higher incidence of dental
caries than the control group. (29)

Satish et al. discovered that glycosylated
haemoglobin Alc was measured in both type 2
diabetic patients and the control group, and that
there was a substantial association between
HbAlc and serum glucose concentrations in
both groups. (30)
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According to Singh et al., persons with type 2
diabetes have a high rate of dental caries and
are at a high risk of developing caries. (31)

The etiology of diabetes in India is
multifactorial and includes genetic factors
coupled with environmental influences such as
obesity associated with rising living standards,
steady urban migration, and lifestyle changes.
Yet despite the incidence of diabetes within
India, there are no nationwide and few multi-
centric studies conducted on the prevalence of
diabetes and its complications. The studies that
have been undertaken are also prone to
potential error as the heterogeneity of the
Indian population with respect to culture,
ethnicity, and socio- economic conditions,
mean that the extrapolation of regional results
may give inaccurate estimates for the whole
country.

Although the Indian urban population has
access to reliable screening methods and anti-
diabetic-medications, such health benefits are
not often available to the rural patients. There is
a disproportionate  allocation of health
resources between urban and rural areas, and in
addition poverty in rural areas may be multi-
faceted. Food insecurity, illiteracy, poor
sanitation, and dominance of communicable
diseases may all contribute, which suggests that
both policy makers and local governments may
be undermining and under-prioritizing the
looming threat of diabetes. Such inadequacies
contribute to an infrastructure that may result in
poor diabetes screening and preventive
services, non-adherence to diabetic
management guidelines, lack of available
counselling, and a far-fetched travel to health
services which further increases the difficulty
in maintaining optimal time-in ratio (TIR)
targets for the individual. Aged care facilities in
rural areas report disparity in the diabetes
management compared with their urban
counterparts, with these populations more
likely to suffer from diabetic complications
compared to their urban counterparts. More
needs to be done to address the rural-urban
inequality in diabetes intervention. (32)

An upsurge in number of early-onset diabetes
cases is also responsible for the development of

various diabetic complications due to longer
disease duration, however data on the
prevalence on diabetic complications across the
whole of India is scarce. A recent international
study reported that diabetes control in
individuals worsened with longer duration of
the disease (9.9 years), with neuropathy the
most common complication (24.6 per cent)
followed by cardiovascular complications (23.6
per cent), renal issues (21.1 per cent),
retinopathy (16.6 per cent) and foot ulcers (5.5
per cent). These results were closely in line
with other results from the South Indian
population, however further data from different
sections of India is required to be able to assess
whether patterns of complications rates vary
across the country. Poor glycemic control, a
factor that has been observed in the Indian
diabetic population, is responsible for micro-
and macrovascular changes that present with
diabetes, and can predispose diabetic patients to
other complications such as diabetic
myonecrosis and muscle infarction. Developing
countries like sub-Saharan African countries
have noted rise in Plasmodium falciparum
cases in patients with diabetes mellitus, and the
convergence of two such diseases provide for
complications that not only limit the available
treatment options but also increase the
morbidity, mortality and financial burden on a
resource limited country like India.

Conclusion

To reduce the disease burden that diabetes
creates in India, appropriate government
interventions and combined efforts from all the
stakeholders of the society are required.
Clinicians may be targeted to facilitate the
implementation of screening and early
detection programs, diabetes prevention, self-
management counselling, and therapeutic
management of diabetes in accordance with the
appropriate local guidelines form the backbone
of controlling the predicted diabetes epidemic.
Thus, upon further introspection of the above
study, it can be summarised that dental caries
increases in the diabetic group as age, blood
sugar levels, and DMFT values rise higher than
in the control group and, as a result, a diabetic
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patient should constantly ensure that he or she
maintains adequate dental hygiene by brushing
their teeth properly. They should also get their
teeth fixed as soon as possible if they find any
sort of decay or carious lesions that might be
visible to them. And most importantly, they
should follow the physician's or dietician's
directions for adopting a noncariogenic diet.
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