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INTRODUCTION

Diabetes mellitus (DM) is a common chronic metabolic 
disorder affecting millions of people. According to the 
World Health Organization (WHO), any disease having 
a prevalence of more than 1% should be considered as 
a disease of public health importance.[1] The prevalence 
of diabetes for all age groups worldwide was estimated 
to be 2.8% in 2000 and may reach 4.4% by 2030.[2] 

According to Roglic et al.[3] almost 3 million deaths 
per year are attributed to diabetes, which is equivalent 
to 5.2% of all deaths. India, with 32 million diabetic 
individuals, currently has the highest incidence of 
diabetes worldwide; these numbers are predicted to 
increase to 80 million by the year 2030.[4] The two 
broad categories of DM are type I and type II. Type II 
DM which is characterized by increased blood glucose 
level and obesity is mostly seen after 30 years of age.[5]
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Abstract

Objectives: Diabetes mellitus (DM) is a common chronic metabolic disorder which affects millions of people. At present, 
India has the highest incidence of diabetes worldwide. Several oral lesions and conditions are associated with diabetes. 
However, there is a lack of consensus among researchers regarding the relationship between DM and dental caries. 
Hence, the present study was carried out to assess the dental caries prevalence among type II diabetic and nondiabetic 
adults attending a hospital in Ahmedabad city. Materials and Methods: A hospital-based cross-sectional study was 
conducted. One hundred and twenty diabetics individuals attending the diabetic Outpatient Department (OPD) and age 
and sex-matched 120 nondiabetic individuals from general OPD were included in the study. The data were gathered 
through semi-close-ended questionnaire and clinical examination. Dental caries was assessed by using the World Health 
Organization’s 2013 proforma. Data was analyzed by applying Student’s independent t-test or one-way analysis of 
variance. Results: Dental caries prevalence among the diabetic group was 73.33% and 33.33% among the nondiabetic 
group. Dental caries prevalence and mean dental caries was significantly higher among uncontrolled diabetic individuals 
than that among controlled diabetic individuals. Duration of the disease and dental caries prevalence did not show any 
significant difference. Conclusion: Dental caries prevalence was significantly high among diabetic individuals compared 
with nondiabetic individuals. Close collaboration between the patients, healthcare units, and oral health professionals 
could be a way of improving diabetic patients’ general and oral health.
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Oral cavity and contagious structures can be dramatically 
affected by diabetes. These oral complications have 
important effects on quality of life of patients with 
diabetes and can also directly and indirectly affect 
glycemic control.[6] Oral lesions and conditions associated 
with diabetes include xerostomia, burning mouth, 
gingivitis, periodontal disease, dental caries, and candidal 
infection.[7] The relationship between diabetes and 
dental caries, particularly among adults, has received less 
attention so far despite of the fact that both the diseases 
are associated with ingestion of carbohydrates[8,9] and that 
insulin deficiency in diabetes may lead to hyposalivation 
and elevated salivary glucose level, which may put 
diabetic patients at a high risk of developing caries.[10]

Taylor et al. concluded in their literature review that 
there was insufficient evidence to determine whether a 
relationship exists between diabetes and coronal or root 
caries risk and recommended that further investigations 
should be carried out.[11] Published literature clearly 
suggests that previous caries experience is one of the best 
predictor to know about future caries development.[10] 
So far none of the studies attempted to assess the 
burden of dental caries among diabetic individuals in 
Ahmedabad city. Hence, the present study was carried 
out to assess the dental caries prevalence among type II 
diabetic and nondiabetic adults in Ahmedabad city.

MATERIALS AND METHODS

A hospital‑based cross‑sectional study was conducted 
among diabetic and nondiabetic population attending 
the V.S. General Hospital, Ahmedabad, India. This 
hospital is managed by Ahmedabad Municipal 
Corporation and receives patients mainly from the low 
and middle social class. Ethical clearance was obtained 
from the Institutional Review Board, and permission to 
examine the patients and record their personal data was 
obtained from the concerned authorities of the hospital.

Inclusion and exclusion criteria

Individuals in the age group of 35–74 years without 
any major health problems were included in the 
study. Individuals having type I or gestational diabetes 
or any mental or physical disorders not permitting 
oral examination were excluded. The control group 
included age and gender‑matched healthy volunteers 
with no history of diabetes.

Sampling methodology

To evaluate the proportion of dental caries in people 
with type II diabetes and nondiabetics with a P < 0.05 

and 90% power, the required sample size was calculated. 
The prevalence of dental caries was calculated from 
the pilot study, which yielded a sample size of 205. 
However, to achieve a power of 95% for the present 
study, a total of 240 participants were examined, 
which included 120 diabetics and 120 nondiabetics. 
A simple random sampling method was followed. 
Patients attending the diabetic OPD and who fulfilled 
the inclusion criteria were selected for the study. 
For diabetic patients, the glycosylated hemoglobin 
concentration (HbA1c) level was used to assess the 
glycemic control.[12] Those with levels less than or 
equal to 7 mmol/ml were classified as indicating 
satisfactory (good) control of diabetes while the values 
more than 7 mmol/ml were classified as poor control of 
diabetes.[13]

Nondiabetics (control group) were selected from 
general OPD and were matched by age and sex. 
Nondiabetics were tested for random blood sugar 
level using a glucometer (Acu‑Check Active), and 
participants with random blood sugar level less than 
200 mg/dl were included in the study.

Data collection

The data were collected through semi‑close‑ended 
questionnaire and clinical examination. The study 
participants were first explained regarding the 
purpose and nature of the study. After obtaining 
informed consent, they were involved in a face‑to‑face 
interview to get information regarding demographic 
details and medical history. Medical history records 
included were duration of the diabetes, physician 
follow‑up, and degree of the control of the diabetic 
state. The questionnaire was filled by the examiner 
to ensure uniformity in data collection as well as to 
avoid misinterpretation of the questions by the study 
subjects. The questionnaire was pretested during the 
pilot study.

Dental caries was assessed using WHO 2013 
proforma.[14] The interview was followed by the clinical 
examination, which was conducted by a single examiner 
who was trained and calibrated in the Department 
of Public Health Dentistry, AMC Dental College 
and Hospital, Ahmedabad. The kappa value for the 
intraexaminer reliability was calculated to be 0.85. 
Participants were seated comfortably on an ordinary 
chair for the examination. The examination was done 
under natural daylight using a plain mouth mirror and 
CPITN “C” probe. Data collection was done from June 
2014 to December 2014.
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Statistical analysis

Statistical analysis was done using the  Statistical Package 
for the Social Sciences software version 16. Prevalence 
of dental caries was compared between the study groups 
using Chi square test, and mean values were compared 
between	 the	 study	 groups	 using	 either	 Student’s	
independent t‑test or one‑way analysis of variance to 
identify the significant groups. The level of significance 
was kept at 0.05%.

RESULTS

Table 1 shows prevalence of dental caries among the 
study participants. Dental caries prevalence among 
the diabetic group was 73.33% and 30.83% among 
the nondiabetic group. The result was statistically 
significant.

Table 2 shows the prevalence of dental caries among 
diabetic individuals according to the metabolic control 
of the disease and duration of the disease. Uncontrolled 
diabetic individuals had a significantly higher prevalence 
of dental caries (90.41%) than controlled diabetic 
individuals (42.55%). Participants were divided into 
three groups (<2 years, 2–5 years, and >5 years) 
according to the duration of diabetes. No significant 
difference in caries prevalence was found among 
the diabetic individuals according to the duration of 
diabetes.

The caries experience and its components showed the 
mean of  Decayed Teeth (DT), Missing Teeth (MT), and 
Filled Teeth (FT) component, as well as mean DMFT 
for diabetes group was higher than the mean for the 
nondiabetic group. The statistical comparison showed 
that there were significant differences among caries 
experience for MT and DMFT components (P < 0.05), 
whereas mean DT and FT components did not show 
significant difference (P > 0.05) [Table 3].

Table 4 shows mean dental caries experience among 
diabetic individuals according to the metabolic control 
of the disease and the duration of the diabetes. Mean 
dental caries experience among uncontrolled diabetic 
individuals was 3.46 ± 3.16 whereas it was 0.62 ± 1.01 
in controlled diabetic individuals. The result was 
statistically significant. Mean number of missing 
teeth was significantly higher among metabolically 
uncontrolled individuals whereas the mean number of 
decayed and filled teeth did not show any significant 
difference among uncontrolled and controlled 
individuals. Mean DT and MT was significantly 
increasing as the duration of disease increased, whereas 
mean FT was significantly higher among people having 
diabetes less than 2 years. Mean DMFT component was 
higher among people having diabetes more than 5 years 
but it did not show any statistical significant difference.

DISCUSSION

The prevalence of dental caries and its burden on 
the general population is of significant public health 
interest. Reduction of untreated dental caries and 
tooth extractions as a consequence of dental caries 
among adults by 15% are among the Healthy People 
2010 objectives for oral health.[15] Therefore, it is 
important to identify patients who may be at particularly 
high risk of dental caries. DM, a significant public 
health	 problem	 in	 its	 own	 right,	 may	 increase	 one’s	
susceptibility to dental caries.[16] In addition, people 
with diabetes are also more prone to infections, 
including dental abscesses that result from progressive 
dental caries. Therefore, the present hospital‑based 
cross‑sectional study was conducted to assess and 
compare dental caries of diabetic patients with that 
of nondiabetics to add additional information to the 
existing literature.

The prevalence of dental caries was significantly 
higher among diabetic patients than nondiabetic 
patients. Several other authors have reported similar 
findings[8,10,13,17‑22] while some authors have reported no 
difference[4,7,23‑25] and few have reported low prevalence 

Table 2: Prevalence of dental caries among the 
diabetic individuals according to metabolic 
control of disease and duration of diabetes

Variable N n Prevalence (%) χ2 test
According to metabolic 
control of  disease

Controlled 47 20 42.55 0.000 
(H.S.)Uncontrolled 73 66 90.41

According to duration 
of  diabetes

<2 years 52 34 65.38 0.5992 
(N.S.)2‑5 years 17 11 64.70

>5 years 51 39 76.47
N=Total number of  individuals, n=Number of  individuals with dental caries, 
H.S=Statistically highly significant, N.S=Statistically nonsignificant

Table 1: Prevalence of dental caries among the 
study participants

Variable N n Prevalence (%) χ2 test
Diabetic 120 88 73.33 0.000 

(H.S.)Nondiabetic 120 37 30.83
N=Total number of  individuals, n=Number of  individuals with dental caries, 
H.S=Statistically highly significant
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of dental caries among diabetics.[1,26,27] Regarding 
differences in caries indicators, in the present study, 
patients with diabetes had significantly more DMFT 
and more teeth missing due to caries compared to the 
patients not diagnosed with diabetes. These findings are 
consistent with the studies reported by Reddy et al.,[8] 
Singh et al.,[9] Taylor et al.,[11] Kanjirath et al.,[17] and Lalla 
et al.,[28] whereas they are not in agreement with the 
studies reported by Hawraa[7] and Gupta et al.[26] The 
high caries might be because of more frequent meals 
in diabetic patients than normal patients and repeated 
intakes of even small amount of carbohydrates may be 
cariogenic when coupled with elevated blood glucose 
level and hyposalivation.[29,30] Another reason might be 
because the patients with diabetes do not have access 
to oral health services as often as individuals without 
diabetes. The reasons for disparity were not explored 
but may be because of lack of awareness on the part of 
patients with diabetes regarding the oral complications 
of the disease and a perceived lack of time for this 
additional health care activity when patients are busy 
with management of their diabetes.[6]

In this study, it was observed that the severity of dental 
caries increased with increase in the blood glucose level 
with positive correlation, and dental caries prevalence 
was significantly higher in metabolically uncontrolled 
patients compared to metabolically well‑controlled 
patients. The results are in agreement with the studies 
reported by Chavez et al.[31] and not in agreement with 
the studies reported by Hawraa,[7] Arreita–Blannco 
et al.,[32] and Sandberg et al.[33] The result may be 
attributed to elevated salivary glucose levels and low 

salivary flow, which may predispose this population 
to increased caries risk because of lack of insulin or 
insulin resistance.[10,18] Elevated salivary glucose level 
favors the growth of Lactobacilli and Streptococcus mutans 
bacteria,[9,18,23] and hyposalivation may result in low 
buffering activity which is needed for remineralization 
of early carious lesions.[34]

Regarding the effect of the duration of the disease 
on caries experience, the results showed that there 
was no significant difference in caries prevalence as 
well as DMFT teeth between the groups based on 
duration of the disease. These results were consistent 
with some studies that reported that there was no 
relationship between the duration of diabetes and caries 
experience,[7,32,35] whereas disagreed with other studies 
which reported greater experience in individuals with a 
longer disease duration.[9,17]

It must be emphasized that the results of this study 
may not be directly comparable with the results of 
others. This is due to many differences such as the 
population size and selection criteria for diabetic and 
nondiabetic groups. Because this was a hospital‑based 
study, the results may not be generalized which suggests 
a larger scale, community level research in this field. 
Oral microbial counts, quantity and flow rate of saliva, 
dental visits, and oral hygiene data which may be useful 
were not considered in the present study. Within the 
limitations of the present study, the results indicated 
that type II DM patients were at a high risk of caries 
development. Close collaboration between the patient, 
the healthcare units, and oral health professionals could 

Table 3: Mean dental caries experience among the study participants
Variable DT (mean±SD) MT (mean±SD) FT (mean±SD) DMFT (mean±SD)
Diabetic 1.06±1.58 1.24±1.91 0.1±0.47 2.43±2.88
Nondiabetic 0.46±1.03 0.23±0.63 0.07±0.36 0.74±1.27
Unpaired t‑test value 0.267 (N.S.) 0.007 (S) 0.867 (N.S.) 0.000 (H.S.)
DT=Decayed Teeth, MT=Missing Teeth, FT=Filled Teeth, DMFT=Decayed, Missing, Filled teeth

Table 4: Mean dental caries experience among the diabetic individuals according to metabolic control of 
disease and duration of diabetes

Variable DT (mean±SD) MT (mean±SD) FT (mean±SD) DMFT (mean±SD)
According to metabolic control of  disease

Controlled 0.36±0.79 0.32±0.66 0.04±0.20 0.62±1.01
Uncontrolled 1.51±1.80 1.83±2.20 0.14±0.58 3.46±3.16
Un paired t‑test value 0.025 (N.S.) 0.001 (H.S.) 0.285 (N.S.) 0.000 (H.S.)

According to duration of  diabetes
<2 years 0.94±1.43 1.02±1.96 0.12±0.58 2.05±2.94
2‑5 years 0.5±0.73 1.0±1.55 0.12±0.50 2.69±1.54
>5 years 1.37±1.87 1.57±1.96 0.08±0.33 3.01±3.06
One‑way ANOVA value 0.000 (H.S.) 0.0001 (H.S.) 0.000 (H.S.) 0.250 (N.S.)
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be	a	way	of	improving	diabetic	patients’	general	and	oral	
health.
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