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INTRODUCTION

	 Diabetes mellitus is one of the most common 
causes of morbidity and mortality, affecting 371 million 
people and it resulted in 4.8 million deaths worldwide 
in 2012.1 The estimated number of diabetics worldwide 
for 2010 was 285 million which is projected to increase 
to 439 million by 2030.2 The number of diabetics living 
in developing countries is steeply increasing and by the 
year 2025, more than 75% of people with diabetes will 
reside in developing countries.3 International Diabetes 
Federation ranks Pakistan 10th in the list of countries 
with highest population with diabetes.1 World Health 
Organization projects that diabetes will be the 7th leading 
cause of death in 2030.4

	 Diabetes mellitus is associated with 10 to 30% 
decrease in life expectancy.5 The morbidity and mortality 
associated with diabetes are mainly due to its compli-
cations.6 Apart from the well-recognized complications, 
a number of inflammatory and non-inflammatory dis-
eases of oral cavity are also associated with diabetes.7 

These include periodontal diseases (periodontitis and 
gingivitis); salivary dysfunction resulting in xerostomia, 
taste disturbance and dental caries; findings that have 
been observed in international and local studies.8,9 Oral 
fungal and bacterial infections have also been found 

to be prevalent in patients with diabetes, and are more 
frequently associated with local complications and lon-
ger hospital stay.10,11 Periodontal disease has been the 
most well studied oral complication of diabetes and has 
been referred to as ‘the sixth complication of diabetes 
mellitus’.12 Because of increasing awareness of the im-
portance of oral health in diabetics, American Diabetic 
association recommends that every diabetic should be 
referred to a dentist for periodontal examination as part 
of comprehensive diabetes evaluation.13 But the level 
of knowledge regarding oral complications including 
periodontal disease is low in diabetic patients at the 
moment.14

	 The aim of this study is to determine the preva-
lence of common oral complications of diabetes. The 
findings of this study will help increase physicians’ 
awareness about oral health in diabetics and will im-
prove their efforts to target oral complications as rigor-
ously as other complications of diabetes in the overall 
management of their patients. Moreover, these results 
will provide opportunities for further research on this 
issue. 

METHODOLOGY

	 This was a cross-sectional descriptive study which 
was conducted at services hospital, Peshawar from 
November 2013 to April 2014. Patients having diabetes 
of at least 1 year duration were included in the study 
after obtaining informed verbal consent. Patients using 
anticholinergic and immunosuppressive medications, 
and those using dentures were excluded from the study. 

	 Demographic information like age, gender, 
duration of diabetes and socioeconomic status was 
recorded on the pre-structured proforma. Information 
about frequency of teeth brushing, smoking status and 
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any previous dental consultation was also recorded. 
The presence of xerostomia and taste disturbance 
was detected by history. This was followed by clinical 
examination of oral cavity for detecting the following 
oral complications: dental caries, fungal and bacterial 
infections, and periodontal disease. All the findings were 
recorded on the proforma. Data were analyzed using 
SPSS 21. Mean and standard deviation were calculated 
for age and duration of diabetes while frequency and 
percentages were calculated for socioeconomic sta-
tus, frequency of teeth brushing, smoking status and 
previous dental consultation and oral complications of 
diabetes. Complications were stratified among gender, 
duration of diabetes, socioeconomic status, frequency 
of teeth brushing, smoking status and previous dental 
consultation to see effect modification. 

RESULTS

	 A total of 70 patients were included in the study. 
The characteristic of study population are presented in 
table 1. The frequencies of different oral complications 
are presented in table 2.

DISCUSSION

	 Diabetes Mellitus is one of the most prevalent 
chronic diseases of present time. It leads to a variety 
of complications in majority of patients. Complications 
involving the oral cavity are also common among dia-
betics. But these are less well recognized and, therefore, 
not looked for by physicians in their routine practice. 

	 This study presents an overview of the common 
oral complications in diabetic patients. We evaluated 
70 outpatient diabetic patients for this purpose. History 
taking and dental examination were the main tools for 
detecting these complications. 

	 Out of 70, only 2 patients did not have any of the 
complications, 07 patients had one while 61 patients 
had 2 or more complications. 

	 Periodontal disease (PD) was the most prevalent 
oral complication, observed in 81.4% of participants. 
The very high prevalence of PD in our study is consis-
tent with the findings of Rajhans NS, and Bharateesh 
J but differs from that reported by Preshaw PM.15,16,17 
The difference may be due to a small sample size in 
our study and a possible difference between the long 
term glycemic control of the two study populations. PD 
was more common in those who brushed their teeth 
less than twice daily compared to those who brushed 
at least twice daily, and this difference was statistically 
significant (p=0.046). Gender, duration of diabetes, 
socioeconomic status, smoking and history of dental 
consultation had no effect on prevalence of PD.

	 Xerostomia was observed in 72.9% of study pop-
ulation. This finding is comparable to the prevalence 
reported by Khovidhunkit SO and Carda C.18,19

Table I: Characteristic of study population n=70

Age (years) 49.34 ± 8.50

Gender

Male 42 (60 %)

Female 28(40 %)

Duration of diabetes (years) 7.20 ± 4.80

≤ 10 years 56 (80 %)

> 10 years 14 (20 %)

Socioeconomic status

Satisfactory 24 (34.3 %)

Unsatisfactory 46 (65.7 %)

Previous dental consultation

Yes 22 (31.4 %)

No 48 (68.6 %)

Smoking status

Never smoker 54 (77.1 %)

Former smoker 06 (8.6 %)

Current smoker 10 (14.3 %)

Frequency of teeth brushing

At least twice daily 26 (37.1 %)

Less than twice daily 44 (62.9 %)

Table II: The frequencies of common oral complica-
tions of diabetes mellitus n=70

Periodontal disease

Yes 57 (81.4 %)

No 13 (18.6 %)

Xerostomia

Yes 51 (72.9 %)

No 19 (27.1 %)

Caries

Yes 47 (67.1 %)

No 23 (32.9 %)

Fungal infection

Yes 26 (37.1 %)

No 44 (62.9 %)

Taste disturbance

Yes 08 (11.4 %)

No 62 (88.6 %)

Bacterial infection

Yes 04 (5.7 %)

No 66 (94.3 %)
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	 Dental caries was found in 67.1% of patients. This 
is similar to the prevalence reported by Baloch GH in 
a study carried out in Hyderabad, Pakistan, but higher 
than that reported in a study conducted by Moshaverinia 
M in Iran.20,21

	 Fungal infection was observed in 37.1% of study 
population. This was consistent with the findings report-
ed by Tekeli A in a study involving only type 1 diabet-
ics.22 Other studies vary widely (15.1 – 77%) about the 
prevalence of fungal infection in diabetic patients.23,24 
Fungal infection was more prevalent in those having 
xerostomia and dental caries, and these associations 
were statistically significant (p values 0.004 and 0.015 
respectively). Taste dysfunction and bacterial infection 
were found only in 11.4% and 5.7% of participants, 
respectively.

	 Periodontal disease, xerostomia and dental caries 
were found to be much more prevalent in our study 
population than that reported for most other study 
populations in literature as mentioned above. This dif-
ference may be due to the fact that our sample size was 
smaller than other studies. Another explanation may be 
the fact that majority of our participants might have had 
poor long term glycemic control. And since only those 
patients in our community having more severe dental 
pathologies are likely to to visit a dentist, it is possible 
that majority of our study participants comprised of such 
patients. But these hypotheses need objective testing 
as testing for association between degree of glycemic 
control and grades of severity of dental pathologies was 
not part of this study.

CONCLUSIONS

	 We conclude that complications affecting the 
oral cavity are very common in patients with diabetes 
mellitus. Periodontal disease is the most common com-
plication. Physicians should be aware of this fact, and 
all diabetics should be referred to dentists to screen for 
dental pathologies along with other macro and micro 
vascular complications to improve their overall health. 
The findings of this study shall motivate further research 
on this aspect of diabetes Mellitus.
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