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INTRODUCTION 
Diabetes has become a nightmare for the patients in 

recent times. Diabetic patients have increased blood 

glucose levels which mainly occurs due to deficiency of 

insulin secretion (pancreatic beta-cell dysfunction) or 

due to resistance to the action of insulin in liver and 

muscle, or a combination of these(fig 1).
[1]

 

Hyperglycaemia leads to the development of various 

complications in diabetic patients such neuropathy, 

nephropathy, retinopathy, cardiovascular complication 

and periodontitis.
 
Classification of diabetes include type 

1, type 2 and gestation diabetes (fig 1).
[2]
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ABSTRACT 

Background: Diabetes poses as a curse to periodontium due to its various negative effects which also includes 

formation of multiple abscess. Diabetes is a metabolic disorder, which due to increased blood glucose level, seems 

to complicate the periodontal disease leading to increased bleeding on probing, gingival inflammation, pocket 

depth, loosing of teeth and bone loss along with formation of multiple abscesses. Periodontitis marks presence of 

various microbes in the oral cavity, which potentiates the risk of developing various systemic disease. 

Consequently periodontal disease and diabetes share a two way risk of complicating the respective conditions. 

Thus following questionnaire study is being conducted to focus on the effects the diabetes on periodontium. Aim: 

The aim of the study is to evaluate the impact of diabetes on periodontium between different age group people. 

Materials and Method: This was an observational study conducted at K.D DENTAL COLLEGE AND 

HOSPITAL. The samples were collected from KALYAN HEALTH CARE CENTRE, MATHURA, The study 

comprised of total 14 questions and to assess the impact of diabetes on periodontium. Face to Face interview was 

conducted with consenting individual participants to ensure transparency and consistency. Result: Amongst 78 

participants, 63 diabetic patient complained of blurring of vision and 60 diabetic patients complained of burning 

sensation of mouth and tongue and   patients had increased bleeding on probing. Also increased oral manifestations 

were found among the patients not medication for diabetes. Conclusion: Thus diabetes has negative effect on 

periodontium. 
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Fig 1: Classification of diabetes Type 1 (insulin dependent) and Type 2 (non-insulin dependent).
[1, 8] 

 

Genetic factors involved in diabetes type 1 are presence 

of HLA (Human leukocyte antigen) on chromosome 6 

and also on chromosome 2 and 11 (acc. to recent 

studies). Other antigen found to be associated are 

involved are HLA-DR3-DQ4, HLA-DR4, DQ8. Genes 

associated with type 2 diabetes includes MTNR1B, 

SLC30A8, THADA, TCF7L2, KCNQ1, CAMK1D, 

CDKAL1, IGF2BP2, HNF1B and CENTD2 genes.
[9]

  

 

 

Fig 2: Effect of genetic factors in Type 1 diabetes.
[8]

 

Genetic factors 

Environmental factors 
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Periodontitis is basically the inflammation of 

periodontium which is associated with loss of 

periodontal tissues and alveolar bone. According to 

American Dental Association, periodontal disease is 

considered to be the sixth complication of diabetes. 

Increased blood glucose levels in, lead to the production 

of AGEs which interact with RAGEs and ultimately lead 

to the development of periodontal disease (fig 4) as well 

to the various complications of diabetes.
[3,4]

 Glucose in 

bloodstream interact with haemoglobin in RBCs and 

forms HbA1c (non-enzymatic glycation) and lead to the 

production of the Advanced glycosylation end products 

(AGEs) (fig 3).
[3,10]

 

      

 
Fig 3: Formation of glycated hemoglobin.

[10] 

 

 

Fig 4: A summary of effect of hyperglycaemia leading periodontal destruction.
[3,4, 5,6,11] 

 

Periodontitis also induces systemic disease. 

Microorganisms secreete lipopolysaccharides, which 

results in secretion of pro-inflammatory cytokines 

mainly TNF- α, is responsible for inhibiting the 

phosphorylation and translocation of insulin receptor 

thus, inhibition of intracellular glucose transport and 

insulin action contributing to insulin resistance.
[2,6] 
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Fig 5: A summary of effect of periodontitis on diabetes.
[3, 6] 

 

MATERIAL AND METHODS 

A questionnaire study was conducted amongst the 

diabetic patients of different age group. Age groups were 

divided as, Child (0-12 years),  Adolescence (13-18), 

Adult (19-59 years) and Senior Adult (60 years and 

above), based on the classification of human age based 

on Neural Network using FG-NET Aging database and 

Wavelets.
[12]

 The diabetic patients for the study were 

selected from the clinic in Mathura. The study was 

conducted from September 2021 to November 2021. 

Ethical clearance was obtained from institutional ethical 

clearance committee of K.D.Dental College and 

Hospital. Informed consent was filled by each 

participants and the study was explained to each 

participant before the interviews. 

 

SAMPLE SELECTION AND CRITERIA 

Inclusion criteria 

 Diabetic patients. 

 Patients willing to participate in study. 

Exclusion criteria. 

 Patients having any other systemic disease other 

than diabetes. 

 Patients having any other systemic disease with 

diabetes. 

 Patients who are not willing to participate in study. 

 

 
 

Fig. 6: Effect of diabetes on retinal cells.
[13]
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DATA COLLECTION 

14 questions were formulated in the questionnaire which 

included the questions based on family history, signs and 

symptoms, changes in periodontium and oral 

manifestations.  

 

RESULT 

In the present study, questionnaire was distributed to 78 

patients of different age group who were selected 

randomly. A total 14 questions were included in this 

study. Out of 78 patients 51 (65.3%) were adult and 

27(34.6%) were senior patients. Firstly frequency 

distribution of effect of diabetes on periodontium among 

participants of different age group (table 1). Amongst 78 

patients 38 adults and 25 seniors had difficulty in vison 

which was found to be a total of 63(80.7%) patients, 

suffering from disturbance in vision (table 1). Increased 

gums bleeding while tooth brushing or chewing was 

found amongst 68(87.1%) patients out of 78 patients 

which included 43 adults and 25 senior patients (table 1). 

Further, burning sensation on mouth and tongue was also 

found in 60(76.9%) patients which included 41 adult and 

19 senior patients. The results obtained were significant 

i.e. 0.05, for disturbance in vision, bleeding gums and 

burning sensation mouth and tongue.   

 

Table1: Frequency distribution of effect of diabetes on periodontium among participants. 

Questions Response Adult Senior Total P value 

Do you have any family history of 

diabetes mellitus? 

YES 

NO 

24 

27 

9 

18 

33(42.4%) 

45(57.6%) 
0.243 

Are you on any medication for diabetes 

mellitus? 

YES 

NO 

39 

12 

22 

5 

61(78.2%) 

17(21.8%) 
0.610 

Do you have increased thirst? 
YES 

NO 

30 

21 

13 

14 

43(55.1%) 

35(44.9%) 
0.367 

Do you have increased micturition? 
YES 

NO 

33 

18 

19 

8 

52(66.6%) 

26(33.4%) 
0.610 

Due to feel blurring of vision or any 

disturbance in vision? 

YES 

NO 

38 

13 

25 

2 

63(80.7%) 

15(19.3%) 
0.05* 

Is healing of wounds delayed? 
YES 

NO 

4 

47 

1 

26 

5(6.41%) 

73(93.5%) 
0.478 

Have you noticed your gums swelling? 
YES 

NO 

13 

38 

9 

17 

22(28.4%) 

55(70.6%) 
0.402 

Have you noticed your gums bleeding 

while tooth brushing or chewing? 

YES 

NO 

43 

7 

25 

2 

68(87.1%) 

9(11.9%) 
0.05* 

Do you have abscesses? 
YES 

NO 

2 

49 

5 

22 

7(9%) 

71(91%) 
0.297 

Do you have xerostomia odour decreased 

saliva flow? 

YES 

NO 

20 

31 

16 

11 

36(46.1%) 

42(53.9%) 
0.91 

Have you noticed loose tooth or mobile 

tooth? 

YES 

NO 

9 

42 

8 

19 

17(21.7%) 

61(78.3%) 
0.223 

Have you noticed exposure of root 

surfaces? 

YES 

NO 

9 

42 

8 

19 

17(21.7%) 

61(78.3%) 
0.223 

Do you have burning sensation on mouth 

and tongue? 

YES 

NO 

41 

10 

19 

8 

60(76.9%) 

18(23.1%) 
0.05* 

Do you have ulcers in mouth? 
YES 

NO 

3 

48 

2 

25 

5(6.4%) 

73(93.6%) 
0.794 

 

Secondly calculation was done amongst total no of 

diabetic Patients under medication having oral 

manifestations which included following questions from 

the questionnaire. 

 

Questions related to oral manifestations  

Have you noticed your gums swelling?  

Have you noticed your gums bleeding while tooth brushing or chewing? 

Do you have abscesses? 

Do you have xerostomia odour decreased saliva flow? 

Have you noticed loose tooth or mobile tooth? 

Have you noticed exposure of root surfaces? 

Do you have burning sensation on mouth and tongue? 

Do you have ulcers in mouth? 
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The results obtained was significant (0.05) as patients 

under medication had less oral manifestations (table 2, 

graph 1) which included out of 78 patients 61 patients 

were under medication out of which 19(31.1% ) patients 

had oral manifestations and 42(68.8%) patients didn’t 

have oral manifestations(graph 2). Graph 3 showed that 

the out of 17 patients who were not under medication 14 

(82.3%) showed oral manifestations and 3(17.6%) 

patient didn’t show oral manifestation. 

Lastly out of total no of 78 patients, the frequency of 

diabetes patients was calculated among different age 

group patient. Result obtained was in favour of adult 

patients as increased no of adult (19-59)years patients 

were suffering from diabetes as compared to no of senior 

patients (60 or above) (table 3 graph 3). 

 

 

 

Table 2: Diabetic Patients under medication having Oral Manifestation 

Controlled 

diabetic patients 

ORAL MANIFESTATION 

  Yes                    NO 
Total 

Chi-square 

value 

p-

value 

Yes 19(31.1%) 42(68.8%) 61(100%) 
1.926 0.05* 

No 14(82.3%) 3(17.6%) 17(100%) 

 

 
Graph 1: Controlled Diabetic Patients with Oral Manifestation. 

 

 
Graph 2: Uncontrolled Diabetic Patients with Oral Manifestation. 

 

Table 3: Frequency distribution of diabetics among different age group. 

AGE NO OF DIABETIC Chi-square value p-value 

19-59 (adult) 51(65.3%) 

78.00 0.000 60 & above(senior) 27(34.6%) 

Total 78 
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Graph 3: Frequency distribution of diabetics among different age group. 

 

DISCUSSION 

The following study was conducted to evaluate the 

frequency of occurrence of oral manifestations in 

diabetic patients among the people of different age 

group. Duration of the study was 3 months, conducted at 

KALYAN HEALTH CARE CENTER, MATHURA, 

Uttar Pradesh. A total of 78 diabetic patients took part in 

the study out of which number of patients having 

diabetes were more amongst adults, compared to the 

senior patients. The patients were analysed on the basis 

of frequency of occurrence of visual disturbances, 

bleeding gums during   brushing (87.1%), xerostomia 

(46.1%) and also on presence of oral manifestations in 

medicated 42(68.8%)  and non-medicated patients 

3(17.6%). Patients were also analysed for the increase 

frequency of diabetes among different age group people.  

 

Microvascular complication diabetes involves diabetic 

retinopathy, which is characterised by microangiopathy, 

increased vascular permeability, ocular haemorrhages, 

lipid exudate, by vascular closure mediated by the 

development of new vessels on the retina and the 

posterior vitreous surface.
[13] 

 

Present study revealed that out of 78 patients, 63(80.7%) 

patients, had complaint of disturbance in vision. 

B.Shivananda Nayak et al. did a study to determine the 

prevalence of deterioration of eyesight among type II 

diabetes patients of age 50 years and above, the study 

showed that the out of 180 participants, 59.3% were 

affected with cataract followed by 19.4% patients who 

had glaucoma. Thus in the study increased frequency of 

ocular disturbance can be seen in diabetic patients which  

supported present study.
[14]

 Mahfouth A Bamashmus et 

al did a study to determine the magnitude and risk factors 

of diabetic retinopathy (DR).The results of the study 

showed that prevalence of DR to be 54.9%, thus showing 

the increased frequency of visual disturbances in diabetic 

patients which too was in accordance to the present 

study.
[15]

 O Revana Reddy et al also did a study to 

analyse association between dry eye disease and diabetic 

retinopathy in patients with type 2 diabetes mellitus 

which concluded that ocular surface damage in long-term 

type 2 diabetes is more severe than that in patients with 

shorter disease duration thus showing increased risk of 

visual disturbances among diabetes patients, which too 

supported the present study.
[16] 

Ren-Long Jan et al did a 

study to investigate the risk of recurrent corneal erosion 

(RCE) in patients with diabetes mellitus (DM) which 

concluded, DM increases the risk of RCE (ocular 

disturbance), thus supporting present study.
[17]

 

 

In present study increased frequency of bleeding gums 

68(87.1%) was found in diabetic patients. The patients also 

complaint of bleeding gums while tooth brushing or 

chewing.  Dr. N. Sayeeganesh et al did a study to correlate 

the percentage of gingival bleeding sites and blood glucose 

levels in diabetic and non-diabetic patients. Results of the 

study were significant showing that bleeding tendencies 

were more in diabetic patients compared to non-diabetic 

patients which was in accordance to the present study.
[18] 

 

Mahtani et al also performed a questionnaire study which 

should the increases frequency of bleeding gums while 

brushing in patients with diabetes which supported the 

present study.
[19]

 Salvi GE et al did a study to determine 

clinical and microbiological changes occurring during a 21-

day period of undisturbed plaque accumulation and 

according to the results of the study the author concluded 

that  type 1 diabetics, however, developed an earlier and 

significantly higher inflammatory response to a comparable 

bacterial challenge.
[20] 

Increased gingival inflammation 

signifies increased tendency of gingiva to bleed as bleeding 

on probing is the first clinical sign see in gingivitis. 
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Amber Kiyani et al did a study to determine the association 

between Diabetic peripheral neuropathy (DPN) and 

burning mouth syndrome (BMS)-like symptoms. The 

following investigation showed that 189 (54%) patients out 

of total participants presented with BMS-like symptoms in 

patients with type II diabetes mellitus.
[21]

 The results of the 

study were accordance to the present study which showed 

60(76.9%) diabetic patients having burning sensation in 

mouth and tongue which included 41 adult and 19 senior 

patients out of total no of 78 participants. Paul A. Moorea 

et al also in their study found the higher prevalence of BMS 

found among the diabetic patients which too supported 

present study.
[22]

 

 

Maria Rozeli S et al did a study to explore oral 

manifestations (70 patients) diabetic patients, divided in 

controlled and uncontrolled patients. The study indicated 

a prevalence of high blood pressure predominantly in the 

uncontrolled group (68.6%), which was definitely in 

accordance to the present study which determined 

increased frequency of oral manifestations in patients 

under uncontrolled group i.e. 14 (82.3%) showed oral 

manifestations and 3(17.6%) patient didn’t show oral 

manifestation.
[23] 

Lalit Shrimali et al studied the 

correlation of Oral Manifestations in Controlled and 

Uncontrolled Diabetes Mellitus in 50 patients. According 

to the study oral manifestations were more in 

uncontrolled diabetes mellitus patients, thus the result 

supported the present study.
[24]

 

 

In our  3 months study on diabetic patients, increased 

prevalence of diabetes was seen in adults (19-59) as 

compared to senior patients(60 and above), 51(65.3%) 

adult patients were found to be diabetic as compared to 

senior patients 27(34.6%). 

 

CONCLUSION 

The present study determined that increased prevalence 

of visual disturbances can be found in diabetic patients. 

Moreover, increased cases of burning mouth and tongue 

along with bleeding gums during chewing and after 

brushing can be seen in patients. However, now diabetes 

is not an “old age disease” rather increased prevalence of 

diabetes can be seen in adult age which can affected by 

various factors including obesity, low nutrition diet, 

lethargic life style, stress, depression, smoking, excessive 

drinking etc. people nowadays are more into machines 

and money, neglecting their life style, there body which 

is the most important part of their lie without healthy 

body no money or machine can gove them happiness and 

joyfulness for which we all crave for.  
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Questionnaire 

Effect of Diabetes on Periodontium 

1. Do you have any family history of diabetes mellitus? 

a. Yes 

b. NO 

 

2. Are you on any medication for diabetes mellitus? 

a. Yes  

b.  No   

 

3. Do you have increased thirst? 

a. Yes  

b.  No   

 

4. Do you have increased micturition? 

a. Yes  

b.  No   

 

5. Due to feel blurring of vision or any disturbance in 

vision? 

a. Yes  

b.  No   

 

6. Is healing of wounds delayed? 

a. Yes  

b. No 

  

7. Have you noticed your gums swelling?  

a. Yes  

b. No  

  

8. Have you noticed your gums bleeding while tooth 

brushing or chewing?? 

a. Yes  

b. No   

 

9. Do you have abscesses? 

a. Yes  

b. No 

 

10. Do you have xerostomia odr decreased saliva flow ? 

a. Yes  

b. No 

 

11.  Have you noticed loose tooth or mobile tooth? 

a. Yes  

b. No 

 

12. Have you noticed exposure of root surfaces? 

a. Yes  

b. No 

 

13. Do you have burning sensation on mouth and 

tongue? 

a. Yes  

b. No 

 

14.  Do you have ulcers in mouth? 

a. Yes  

b. No 


