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Abstract 
Aim: The aim of the present study was to assess the number of missing teeth and to examine the relationship 
between age and tooth-loss in diabetic patients.  
Methods: This was an observational case-controlled study consisting of 100 diabetic patients and an equal 
number of non-diabetic patients as control in the Department of Dentistry for one year. 
Results: There were more females as compared to males and most of the patients belonged to 45-54 years of 
age. Most of the patients had secondary level education. The mean fasting blood glucose recorded for non-
diabetics was 72.88 ± 14.72 and 115.38 ± 22.52 at 2 hours post-prandial; the diabetic group had a mean of 
124.96 ± 15.37 recorded as fasting and 208.94 ± 20.98 at 2 hrs post-prandial. In the present study, 58% were 
suffering from painful gum and 54% had gum swelling. 19% extracted tooth because of gum problem. 
Conclusion: It can be stated that the higher number of missing teeth in the diabetic patients than the non-
diabetic patients suggests that tooth loss has a direct relationship with diabetes mellitus. In addition, within the 
limitations of this study, it is believed that the number of tooth lost is directly related to the age of the diabetic 
patient. Therefore, the dental surgeon has an important role in the early detection of clinical features of diabetes 
mellitus in patients reporting to the dental clinic for oral health care. 
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Introduction 

Tooth loss considerably affects oral health–related 
quality of life (OHRQoL), causing chewing 
difficulty, poor dietary intake and functional 
disorders. [1] A predominant reason for tooth loss 
is periodontitis, which is an inflammation of 
periodontal tissues. Damage from periodontal 
disease can lead to loosening of teeth and, in a final 
stage, to tooth loss. [2,3] The manifestation and 
progression are influenced by a wide variety of 
determinants and factors that have been linked with 
general health. Notably, the association between 
periodontitis and diabetes mellitus (DM) has been 
highlighted in the literature. Periodontal disease is 
considered the sixth complication of DM. [4] 
Another primary cause of tooth loss is dental 
caries. Its development of which is presumably 
enhanced in DM patients. [5,6] 

Due to the ageing population, DM is a growing 
public health problem, and it likely contributes to a 
greater demand for health care. [7] The negative 
effects of elevated blood sugars on the immune 

system result in an increased susceptibility to 
infections. [8] The risk for development and 
progression of periodontitis is increased 
approximately threefold in DM patients as 
compared to non-diabetic individuals (non-DM). 
[9,10] About one-third of people with diabetes have 
severe periodontal disease (periodontitis) or severe 
gum disease In people with diabetes, periodontal 
disease eventually leads to the loss of one or more 
teeth. [11] Indeed, periodontitis, also known as 
gum disease, is a serious infection of the gums that 
can damage soft tissue and, if left untreated, the 
bone that supports your teeth.  

Periodontitis can cause teeth to loosen or cause 
teeth loss. [12] In fact, the American Dental 
Association has published a new study that believes 
that one in five cases of tooth loss is related to 
diabetes. [13] In addition, most of these studies 
[14-16 ] showed that very few patients diagnosed 
with diabetes visit their dentist regularly for 
periodontal exams, and many patients are unaware 

http://www.ijcpr.com/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 
 

Prakash et al.                                  International Journal of Current Pharmaceutical Review and Research  

277   

of the impact of diabetes on oral health. They do 
not even know that diabetes can cause tooth loss. 
[17] Severe tooth decay and chronic periodontal 
disease are the main causes of tooth loss in adults. 
[18,19] The severity and prevalence of tooth loss is 
still a major problem in many countries around the 
world. [20] According to the National Health and 
Nutrition Examination Survey (NHANES), the 
prevalence of edentulous among people aged 60 
and older was 31 and 25% between 1988 and 1994 
and 1999–2002, respectively. In addition, the 
average number of teeth in the mouth of people 
aged 60 and over during these years was 18.4 and 
19.4, respectively. [21] Tooth loss and complete 
edentulous are both poor health outcomes that 
negatively affect a person’s quality of life. [21,22] 
Elderly people with diabetes have more teeth lost 
and a lower quality of life than non-diabetics. [23] 

The aim of the present study was to assess the 
number of missing teeth and to examine the 
relationship between age and tooth-loss in diabetic 
patients. 

Materials and Methods 

This was an observational case-controlled study 
consisting of 100 diabetic patients and an equal 
number of non-diabetic patients as control in the 
Department of Dentistry, Lord Buddha Kosi 
Medical College & Hospital Saharsa, Bihar, India 
for one year . Included in this study are respondents 
who are 16 years and above at the time of the 
examination, voluntary participation, confirmed 

diabetic not less than 6 months and controlled of 
other systemic diseases (e.g. hypertension). Patients 
excluded are subjects who would not participate 
voluntarily, have systemic conditions that could 
have similar effects like diabetes mellitus, on the 
periodontium (e.g. lupus, Blood diseases, 
HIV/AIDS), known smokers, subjects who have 
used antibiotics or anti- inflammatory agents in the 
last three months and pregnant subjects. 

A data collection sheet was filled for each patient, 
containing information such as age, sex, 
occupation, marital and educational status. In both 
the diabetic and non-diabetic group, blood sugar 
level was confirmed from patient’s results of 
fasting blood sugar and two hours post-prandial. 
Self-administered questionnaires were distributed 
which contained close-ended questions such as 
“have you ever had gum swelling”, “have you ever 
extracted a tooth as a result of gum swelling”. Use 
questions were asked to determine the previous 
health status of periodontal tissues and respondents 
were required to answer “Yes” or “No”. This was 
followed by an oral examination of each patient 
done by one examiner using a mouth mirror and a 
World Health Organization (WHO) periodontal 
dental probe. Subjects were examined sitting in an 
upright position under over-head electric light and 
the number of teeth present and missing were 
counted and recorded to assess tooth loss. Data was 
statistically evaluated using SPSS 20 version. (IBM 
Corp., Armonk, NY, USA). 

Results 
 

Table 1: Demographic data 
 

Variables 
Socio demographic variables   

Total 
 

P-value 
 Diabetic Non diabetic n=200 (%)  
 n=100 n=100   

Gender    0.644 
Male 48 42 80 (40)  

Female 52 58 120 (60)  
Age group (years)    0.220 

35-44 16 18 34 (17)  
45-54 51 47 98 (49)  
55-64 23 24 47 (23.5)  
65-74 10 11 21 (10.5)  

Highest education level    0.832 
Primary 30 30 60 (30)  

Secondary 37 37 76 (37)  
Tertiary 27 28 55 (22.5)  
Others 6 5 11 (10.5)  

 
There were more females as compared to males and most of the patients belonged to 45-54 years of age. Most of 
the patients had secondary level education. 
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Table 2: Mean blood glucose (mg/dl) 

 Mean blood glucose (mg/dl) 
Fasting Post-prandial 

Non-diabetics 
35-44 69.23 ± 8.92 114.12 ± 14.10 
45-54 68.48 ± 10.32 113.27 ± 26.88 
55-64 73.25 ± 14.75 115.15 ± 42.82 
65-74 75.50 ± 38.12 118.06 ± 11.20 
Mean 72.88 ± 14.72 115.38 ± 22.52 
Diabetics 
35-44 104.42 ± 11.92 173.12 ± 12.64 
45-54 114.32 ± 11.74 198.42 ± 10.90 
55-64 124.55 ± 20.72 202.18 ± 40.85 
65-74 154.54 ± 18.10 266.06 ± 18.58 
Mean 124.96 ± 15.37 208.94 ± 20.98 

 
The mean fasting blood glucose recorded for non-diabetics was 72.88 ± 14.72 and 115.38 ± 22.52 at 2 hours 
post-prandial; the diabetic group had a mean of 124.96 ± 15.37 recorded as fasting and 208.94 ± 20.98 at 2 hrs 
post-prandial. 

 
Table 3: Previous Periodontal Health Status 

 
 

Variables 

Health of Gingiva Total P-value 
Diabetic Non diabetic n=200 
n=100 n=100 

Suffer from painful gum     
 

0.000 
Yes 68 48 116 (58) 
No 32 52 84 (42) 

Ever had gum swelling     
Yes 64 44 108 (54) 0.000 
No 36 56 92 (46)  

Ever extract any tooth because 
of gum problem 

    

Yes 22 16 38 (19)  
No 78 84 162 (81) 0.229 

Impression of foul mouth odor     
Yes 18 12 30 (15)  
No 82 88 170 (85) 0.316 

 
In the present study, 58% were suffering from 
painful gum and 54% had gum swelling. 19% 
extracted tooth because of gum problem. 

Discussion 

Diabetes mellitus (DM) is a chronic, non-
communicable, systemic disease and it is known as 
one of the major international public health issues. 
[24] Periodontal disease is one of the major causes 
of tooth loss and this refers to gingivitis, which is 
an exaggerated inflammatory condition of the 
gingiva and periodontitis, which is the destruction 
of the periodontal ligament, bone and cementum. 
[25] Epidemiological data suggest that diabetes 
mellitus is a major risk factor for periodontitis and 
it has been reported that the susceptibility of the 
periodontal tissue to periodontitis is increased by 
approximately threefold in people with diabetes 
mellitus. [26] On the other hand, periodontal 
disease has been described as the "Sixth 

Complication" of diabetes mellitus [27] and it is 
initiated by an overgrowth of a group of bacterial 
species, largely gram-negative anaerobic 
microaerophilic bacteria populating the subgingival 
sites. [28] 

There were more females as compared to males and 
most of the patients belonged to 45-54 years of age. 
Most of the patients had secondary level education. 
The mean fasting blood glucose recorded for non-
diabetics was 72.88 ± 14.72 and 115.38 ± 22.52 at 2 
hours post-prandial; the diabetic group had a mean 
of 124.96 ± 15.37 recorded as fasting and 208.94 ± 
20.98 at 2 hrs post-prandial. The study of Ochao et 
al [29] in Columbia reported that 47.4% of diabetic 
patients had a higher number of missing and were 
also reported to have suffered from gum problems 
in the past. The mean number of missing teeth 
reported in this study was statistically significant 
with a steady increase as patient grew older. This is 
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in agreement with the World Health Organization 
(WHO) statement that up to age thirty four (34) 
teeth are usually extracted as a result of caries but 
later as a result of periodontal disease as the 
individual grows older. [30] In addition, research 
on an Irish population reported that the number of 
missing teeth increased with increase in age of the 
patient and duration of diabetes mellitus. [31] The 
Irish study is in consonance with the result here 
where the 65-74years age-group who might had 
suffered from diabetes mellitus for a longer number 
of years, recorded the highest number of missing 
teeth with an average of 7.31 in diabetic patients. 
Also in agreement with our present study is the 
study of Bacic et al [32] in Croatia who reported 
16.2 as the mean number of missing teeth for 
diabetic patients which was higher than non-
diabetic; 34.4% of those patients older than 54 
years old were partially edentulous while 60.9% of 
the same studied group older than 64 years were 
completely edentulous. Similarly, Kapp et al [33] 
reported that respondents with diabetes showed a 
considerably higher prevalence of tooth loss of up 
to 5 and 6 or more teeth, compared with no tooth 
loss in non-diabetic respondents. 

In the present study, 58% were suffering from 
painful gum and 54% had gum swelling. 19% 
extracted tooth because of gum problem. The 
altered microflora in diabetics greatly affects host 
defenses and accelerates the progression of 
periodontal infection. Host response is further 
compromised by the inhibitory effects of elevated 
glucose concentration on polymorphonuclear 
leucocytes function. Consequently, the periodontal 
tissue is unable to carry out reparative functions in 
a hyperglycemic environment and this leads to 
increase in pockets depths, bone loss and finally 
tooth loss. [34] 

Diabetic patients with poor metabolic control 
should be seen more often in the dental clinic, 
especially if periodontal disease is already present 
because periodontal treatment comprising 
motivation and debridement of periodontal pockets 
would resulted in improved metabolic control of 
the diabetes mellitus and decrease in tooth loss. 
[35] Thus, patients with well-controlled diabetes 
mellitus who have good oral hygiene and who are 
on regular periodontal preventive appointments 
have the same risk of severe periodontitis and tooth 
loss as non-diabetic patients. 

Conclusion 

It can be stated that the higher number of missing 
teeth in the diabetic patients than the non-diabetic 
patients suggests that tooth loss has a direct 
relationship with diabetes mellitus. In addition, 
within the limitations of this study, it is believed 
that the number of tooth lost is directly related to 
the age of the diabetic patient. Therefore, the dental 

surgeon has an important role in the early detection 
of clinical features of diabetes mellitus in patients 
reporting to the dental clinic for oral health care. 
Prompt referral of such cases to the endocrinologist 
for expert management is imperative. Early 
treatment of oral infections like periodontal 
diseases is an effective way of preventing tooth 
loss, insulin resistance and complications like 
hyperglycemic coma. 
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