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ABSTRACT

BACKGROUND

Diabetic retinopathy (DR) is a major microvascular complication of diabetes. It has a
significant impact on the world’s health systems. Due to a rapid increase in disease
burden globally, there arises the need for newer methods of early detection of DR to
prevent various complications including total blindness. The association between
periodontal problems and diabetes has been studied widely and a positive
correlation has been found. Literature search revealed that no studies have been
done so far comparing the oral hygiene status among type 2 diabetics with and
without retinopathy, thus the purpose of the study was to compare oral hygiene
status among type 2 diabetics with and without progressing diabetic retinopathy and
thus look for any association between existing oral hygiene status and severity of
diabetic retinopathy.

METHODS

Study was conducted on type 2 diabetic patients with and without progressing
diabetic retinopathy visiting the Department of Opthalmology at the University
Medical College. A thorough evaluation of oral hygiene status of patients participating
in the study was done using OHI - S and Gingival Index.

RESULTS

There was no statistically significant difference between the OHI - S and diabetic
retinopathy, P value (0.522). The gingival index showed statistically significant
relation with severity of diabetic retinopathy with P - value of 0.027. The intergroup
comparison of the association between the mean OHI - S and GI scores and severity
of diabetic retinopathy was found to be statistically insignificant P < 0.269 and P <
0.125.

CONCLUSIONS

There could be a plausible relationship between diabetic retinopathy and oral
hygiene condition. Because of the regional variation in the oral hygiene condition
further prospective studies on a large population are required to ascertain whether
the existing oral hygiene status has a direct impact on the progression and severity
of diabetic retinopathy.
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BACKGROUND

Peridontal diseases have been regarded as the sixth
complication of diabetes. For ages patients suffering from
diabetes have been experiencing severe periodontal
breakdown. So, a positive co-relation does exist between
periodontal problems and diabetes mellitus. Diabetes is a
metabolic disorder that results from high blood glucose levels
due to problem in insulin production and insulin action.
Prolonged hyperglycaemia can lead to many complications,
which can be classified into macrovascular (coronary artery
disease, peripheral arterial disease, and stroke) and
microvascular (nephropathy, neuropathy, and retinopathy).!
World health organization (WHO) estimated the prevalence of
DM worldwide in adult population to be 4 % in 1995 and has
predicted to rise to 5.4 % by 2025.2 The overall prevalence of
DM in India is estimated to be 7.3 % and the prevalence of pre-
diabetes is 10.3 % based on the WHO criteria; whereas it is
24.7 % based on the American dental association ADA
criteria.3 It is also beginning to appear much earlier in life, and
chronic long term complications are becoming more
common.#* A microvascular complication of chronic DM is
diabetic retinopathy. It is found to be the most frequent cause
of new cases of blindness among adults aged 20 - 74 years.5
DR can be divided into two stages: non-proliferative diabetic
retinopathy (NPDR) and proliferative diabetic retinopathy
(PDR).

Most of the studies evaluating the relation between
periodontitis and DR included small number of subjects and
did not consider possible confounders.6? One study by
Borgnakke et al. performed among 100 patients with type 2
diabetes found that the, probing pocket depth, and clinical
attachment loss were significantly different between patients
with and without diabetic retinopathy; however, after
adjusting for confounders, these results failed to show
significant effects.8 As diabetic retinopathy is the most
common cause of blindness among the working population
worldwide, evaluating the relationship between diabetic
retinopathy and periodontal disease will provide important
clinical information for persons with diabetes, %11 and this
information may help improve the socioeconomic burden
caused by diabetes related complications in the future. Thus
the purpose of the study was to compare oral hygiene status
among type 2 diabetics with and without progressing diabetic
retinopathy and thus look for any association between existing
oral hygiene status and severity of diabetic retinopathy.

METHODS

Approval of the University Ethics Committee was taken prior
to starting the study. Informed written consent was taken from
the subjects before enrolling them for the study. The patients
were explained about the details of the study, examination
procedure, time and financial implications, potential risks and
expected benefits of participating in the study. The hospital
based, descriptive, cross sectional, observational study was
conducted on 90 patients. Sample size was calculated using G
- power software with the level of significance -

Alpha=5%
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Power 1 - beta =80 %
Effect sized = 0.3
P value < 0.05 % was considered to be significant

The total sample size of 90 was further divided into 2
groups: With and without DR with 45 subjects each. The
patients were selected based on the following inclusion
criteria: Patients aged between 40 and 75 years, irrespective
of gender and medically diagnosed with Type 2 Diabetes
Mellitus. Type 2 diabetic patients were further categorized as
Group | without Diabetic Retinopathy and Group II with
Diabetic Retinopathy, NPDR or PDR, with or without clinically
significant macular edema (CSME) visiting Dept. of
Opthalmology at the Medical College.

Patients with history of systemic conditions like
hypertension,  cardiovascular  diseases, = malignancy,
autoimmune diseases and receiving medical treatments that
could influence the studied parameters (such as antibiotics,
antiepileptic, or immunosuppressive drugs) were excluded
from the study. The subjects underwent a routine clinical and
laboratory evaluation, including information regarding blood
glucose level and HbAlc, diabetes duration, and the type of
diabetic treatment obtained from the medical records. Fundus
examination was performed by a trained ophthalmologist.

Once the examination was done scores were tabulated and
given for statistical analysis. The diabetic retinopathy was
graded using the International Clinical Diabetic Retinopathy
Disease Severity Scale, evaluation of oral hygiene status was
done based on the Oral hygiene index simplified (By Greene
and Vermillon)12 and Gingival index (By loe and Silness). The
categorization of readings obtained were done in accordance
to the range of values provided by the index. Accordingly they
were categorized as good, fair and poor based on the plaque
and calculus index. The gingival index was evaluated by taking
into consideration six index teeth. The index teeth were: 16 -
maxillary right first molar, 12 - maxillary right lateral incisor,
24 - maxillary left first premolar, 36 - mandibular left first
molar, 32 - mandibular left lateral incisor, 44 - mandibular
right first premolar. The evaluation was based on score from 0
-3.13

Study Duration

4 months
e November 2020 to January 2021 (3 months): Collection
of data.

e February 2021 (1 month): Analysis of data and
preparation of dissertation.

e March 2021: Submission of the dissertation to the
University.

Statistical Analysis

The data was analysed using statistical package for the social
sciences (SPSS version 23). Frequency and percentage was
used for categorical data. Independent sample T test was used
to compare oral hygiene status among type 2 diabetes mellitus
patients with and without retinopathy. Chi square test was
used to find an association between existing oral hygiene
status and severity of diabetic retinopathy. P value < 0.05 was
considered as statistically significant.
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Ethical Statement

Yenepoya Ethics Committee 2 Yenepoya (Deemed to Be
University) DCGI Registration No.: ECR / 1337 / Inst / KA /
2020 Protocol No: YEC2 / 501.

RESULTS

Table 1. shows the distribution of cases pertaining to gingival
inflammation in patients with and without diabetic
retinopathy. Majority of the cases in both the categories
showed moderate gingival inflammation. 34.4 % cases were
having diabetic retinopathy and 28.9 % cases were without
diabetic retinopathy with a P-value of 0.125 which was
considered statistically insignificant.

With and Gingival Index - Loe & Silness
Without
Diabetic Mild Moderate Severe P - Value
Retinopathy InflammationInflammationInflammation
(DR)
Absent
DR Count 7 31 7
" . % of Total 7.8 % 344 % 7.8 % 0125
resent - count 4 26 15
% of Total 4.4 % 28.9 % 16.7 %
Table 1. Distribution Showing Gingival Index for
Patients with and without Diabetic Retinopathy (DR)

Table 2. shows the distribution of the condition of oral
hygiene in patients with and without diabetic retinopathy;
Majority of cases depicted fair oral hygiene in both the groups
with 30 % cases having diabetic retinopathy and 25.6 % cases
without diabetic retinopathy with a P-value of 0.269 which
was considered statistically insignificant.

" . . . Oral Hygiene Index -
W‘“‘I;‘:t‘i'n":‘t:t‘l’lut(g:f‘)bet‘c Simplified (OHI-S) P~ Value
patayl Good Fair Poor
Absent DR Count 8 23 14
% of Total 89% 256% 15.6% 0.269
Present DR Count 7 27 15 !
% of Total 33% 30%  167%
Table 2. Distribution Showing Oral Hygiene Index - Simplified for
Patients with and without Diabetic Retinopathy

Table 3. shows the comparison of oral hygiene status in
type 2 diabetics with and without diabetic retinopathy. There
is no significant difference with a P-value of 0.522 for OHI - S
index. But a statistically significant relation was established
between gingival index when compared with both the groups
P <0.027.

With and
0,
without Indices P Co:ﬁsdéonce Mean Std.
Diabetic Value Devaiation|
. Interval
Retinopathy
Oral Hygiene Index - -0.401 to
Simplified (OHI-S) °?2 013 a2 WiEEs
Gingival index - Loe -0.40to -
and Silness 0.027 0.014 21 0.593
Table 3. Comparison of Oral Hygiene Status among
Type 2 Diabetics with and without Retinopathy

Table 4. shows the intergroup comparison of the
association between the mean OHI - S and GI scores and
severity of diabetic retinopathy and it was found to be
statistically insignificant P < 0.269 and P < 0.125.
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With and without Chi
Diabetic Dental Indices Square P Value
Retinopathy q
Oral Hygiene Index -
Simplified 2.62 0.269
Gingival 1r‘1dex - Loe and 416 0125
Silness

Table 4. Association between Existing Oral Hygiene Status
and Severity of Diabetic Retinopathy (DR)

DISCUSSION

For over a decade, there has been a concrete evidence on
diabetes mellitus as an important risk factor for periodontitis,
with increased levels of inflammatory markers acting as a
common pathologic mechanism for both disease entities.14-18
A programmed mechanism of diabetic effect on the oral
hygiene is that diabetes enhanced inflammation has a
profound effect on the periodontal tissues thus leading to a
compromised oral health. An increased risk of oral health
issues and poor glycemic control is influenced by the different
lesions and periodontal infections that alter the oral
microflora. A poor metabolic state also affects the periodontal
harmony thus leading to poor oral health.

There has been epidemiological proof suggestive of the
frequency and severity of periodontal impairment in type 2
diabetic individuals. Eldarrat described a significant
association (P < 0.05) between glycemic control and oral
infections and between the duration of diabetes and denture
problems.l® A metabolic control to some extent can be
obtained through periodontal therapy.20

In the present study, it was found that despite fair to poor
oral hygiene in both the groups, the diabetics showed a
significantly higher gingival bleeding, based on gentle probing
of the gingival sulcus which may be suggestive of greater
periodontal vulnerability. These observations are similar with
most studies that consider diabetics to show inflammation and
breakdown of supporting structures in response to the
accumulation of bacterial plaque.2! The present study also
revealed more periodontal attachment loss and more
pathological periodontal pockets in the diabetic patients than
in the control group which is in concordance with the
observations of Oliver and Tervonen.

There was no significant relationship between existing
oral condition and severity of diabetic retinopathy after
evaluating both gingival index and oral hygiene index
simplified. However, compared to the periodontitis grade the
OHI - S and gingival index may be a more objective, easy, and
quick screening method to assess the overall oral health.
Moreover, using these two indices can have additional
advantages over using the periodontitis grade, as it reflects
both periodontal health status and dental function.

Even though our study failed to establish a relationship
between oral hygiene status and diabetic retinopathy, we feel
that the dentists should acknowledge the risk of diabetic
retinopathy when examining patients with diabetes with
missing teeth and, if indicated, refer them to an
ophthalmologist for fundus examination as these 2 entities
may have close association with one another, thus reflecting
chronic microvascular damage among diabetes.
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CONCLUSIONS

Within the limitations of this cross-sectional study it was
found that the sample size taken up for the study was limited
and a concrete cause and effective relationship between
severity of diabetic retinopathy and severity of existing oral
health condition could not be established. But a general
observation that most of the diabetic patients were found to
have slight awareness of their increased risk for oral diseases
even though the indices showed most of the patients falling in
fair to poor criteria.

Limitations

The present study has two limitations which needs to be
addressed. First, it is a hospital based cross-sectional study
with limited sample size so it is not specific whether the
existing oral health condition directly affects the progression
of diabetic retinopathy. Further prospective studies with a
large population are necessary to confirm the association
between progression and severity of diabetic retinopathy and
existing oral hygiene status. Second, instead of the
periodontitis grade, the OHI - S and Gingival index are used as
parameters for the oral health state.

Data sharing statement provided by the authors is available with the
full text of this article at jemds.com.
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