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Abstract

Background: Periodontitis, a chronic inflammatory disease of the supporting structures of the teeth,
has been recognized as a potential contributor to the management and progression of Type 2 Diabetes
Mellitus (T2DM). T2DM is a metabolic disorder characterized by elevated blood glucose levels, and its
control is vital in preventing complications. Objective: To evaluate the association between glycemic
control and periodontitis in type-2 diabetes mellitus patients and evaluate their self-management
compliance. Methodology: A case-control study was conducted at Dr. Ruth K. M. Pfau Civil Hospital in
Karachi to examine the connection between periodontitis and diabetes. The cases and controls were
matched for age and gender in a 1:1 ratio. Periodontitis was defined using specific oral health criteria.
The participants were interviewed about their self-management pertinent to diabetes followed by
periodontal and oral examination. Periodontitis was considered as > two sites with periodontal probing
depth >4mm or attachment loss 24mm and bleeding on probing gums grade=2. Their current HbAlc
level was recorded from their medical history. The data was analyzed using SPSS v.21. Logistic
regression was performed to assess the odds of glycemic control and self-management compliance in
diabetic patients suffering from periodontitis than among those who did not have periodontitis. Odd
ratios (ORs) were considered significant at 95% confidence interval. Results: The unadjusted odds ratio
for poor glycemic control (HbAlc >7%) was 6.73 [Cl=1.410, 32.173]. However, when adjusted for
history of smoking and other addictions, the OR improved by 3.04 [Cl= 0.494, 18,699] in cases as
compared to controls. Conclusion: Poor periodontal condition appears to be associated with poor
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glycemic control in diabetics suffering from periodontitis. Improving self-compliance and addressing
confounding factors like smoking may have the potential to positively impact both periodontal health
and glycemic control in diabetic individuals with periodontitis.

Keywords: Periodontitis, Glycemic Control, Periodontal Probing Depth, Type-2 Diabetes Mellitus.

INTRODUCTION

Type 2 diabetes mellitus is a prevalent non-communicable global epidemic. With an ever-increasing
number of diabetics, 26 out of 100 people in Pakistan are found at risk of diabetes mellitus. * This risk
is known to increase with age, an unhealthy lifestyle, stress, lack of physical activity, and exposure to
infectious diseases.” 2 Over the past two decades, researchers have proposed that soft tissue
infectious diseases, including periodontitis, may serve as predictive factors for the sustained
progression of hyperglycemia.>* Patients with poorly controlled Type 2 Diabetes (T2DM), as indicated
by elevated HbAlc levels, are expected to have a two to three times higher risk of developing
periodontitis compared to those with better metabolic control, and vice versa. >°

Recent studies suggest that improving poor periodontal health can help regulate glycemic levels in
diabetes mellitus patients.”® The importance of engaging dental manpower to identify undiagnosed
diabetics has been highlighted by the researchers. ® However, it is also evident that periodontal
infections, metabolic disorders, and obesity are linked to excessive sugar consumption. High-sugar
snacks, such as confectionery, cakes, and biscuits, contribute more to the consumption of free sugars
and energy in middle-aged and older persons than sugar-sweetened drinks. The timing and size of the
meal have an impact on blood glucose metabolism. ¥° Snacking accounts for a significant portion of a
person's daily energy intake especially snacks ingested between lunch and dinner. ! Snacking may
raise the risk of diabetes and concurrently affects periodontitis in T2DM individuals. Researchers have
suggested that healthy diet contributes to controlling diabetes, especially among those who are not
found involved with poor lifestyle-associated factors such as smokers and are overall better quality of
life. 2 Hence, it is not only essential to engage both medical and dental professionals in diabetes
management, but also crucial to emphasize the significance of self-management by individuals with
diabetes to mitigate the condition. This study aimed to assess the association between glycemic
control and periodontitis in patients with Type 2 diabetes mellitus and evaluate their compliance with
self-management practices.

METHODOLOGY

A case-control study was conducted on diabetic patients attending the Diabetic OPD of Dr. Ruth K. M.
Pfau Civil Hospital Karachi. Participants were categorized based on the presence or absence of
periodontitis, with cases and controls respectively. The initial sample size was determined considering
the expected percentages of cases and controls with exposure to periodontitis, which were 45% and
15%, respectively. The minimum required sample size was calculated to be 84, with a 95% confidence
interval, a 5% level of significance, 80% power, and a 5% margin of error. However, to account for
potential missing data, the sample size was increased to 102 by adding 15%, resulting in 51
participants in each group. Cases and controls were age- and gender-matched at a 1:1 ratio.

Participants in each group were allocated using a consecutive sampling technique. Individuals were
diagnosed with periodontitis if they exhibited two (2) or more sites with a periodontal probing depth
>4mm, a clinical attachment loss (CAL) of >4mm, and a bleeding on probing (BOP) grading of 2.713
Patients who had undergone any periodontal treatment in the past six months, had a history of
antibiotic administration within the last three months, or were pregnant and post-menopausal
women were excluded from the study. Written informed consent was obtained from all study
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participants. The questionnaire included demographic information, as well as details about smoking
and addiction profiles of the participants. Additionally, a self-compliance diabetes questionnaire was
included to assess diabetes-related factors.!* Before the study commenced, the questionnaire's
reliability was established with a Cronbach's alpha coefficient of 0.90.

The periodontal examination involved assessing periodontal probing depth (PPD), clinical attachment
loss (CAL), and bleeding on probing (BOP) to determine the presence or absence of periodontitis.
Consistent with previous studies, the diagnostic criteria required a minimum of two affected sites. A
single examiner conducted the clinical examination after achieving a moderate level of intra-examiner
reliability agreement exceeding 70%. Data analysis was performed using SPSS version 21. Chi-square
and independent t-tests were conducted to calculate p-values (< 0.25) for variables significantly
associated with periodontitis.

Odds ratios (ORs) were calculated at a 95% confidence interval (Cl) for self-management variables in
cases and controls. All significant variables were subjected to multivariate logistic regression analysis
with a p-value threshold of < 0.05 to determine their impact on cases (diabetics with periodontitis)
compared to controls (diabetics without periodontitis).

RESULTS

Glycemic control measured through HbAlc, education, BMI, smoking and other tobacco related
addiction were found important predictors significantly effecting the cases as compared to control
group (Table-1). Table-2 shows that glycemic control was significantly good [p<0.05] in diabetics
without periodontitis as compared to the cases (diabetics with periodontitis).

Similarly, oral hygiene was found significantly fair in controls than cases and poor in cases than in
control group [p<0.05]. Based on the self-management questionnaire responses, participants in both
groups who regularly consumed more snacks and less meals were 72% more likely to have
periodontitis [OR= 0.28 (Cl= 0.100, 0.783), p-value= 0.015]. More than 50% of the cases were never
doing self-blood sugar testing and therefore were twice more likely to present with periodontitis as
compared to those without periodontitis where comparatively more patients (16% vs. 6%) were
testing their blood sugar level themselves [OR=2.68 (Cl= 1.024,7.029), p-value= 0.045].

Participants who were habitual in carrying sweets, drinks, and candies were found to have more
chances of periodontitis as compared to those who were not carrying any sweets along with them
[OR=10.22 (CI=0.052, 0.991)] (Table 3).

With reference to the good glycemic control (HbAlc), the likelihood of poor glycemic control was 6-
times significantly reported [Crude OR= 6.73 (Cl= 1.410, 32.173)] in diabetics with periodontitis than
in diabetics without periodontitis. However, when adjusted for other variables such as smoking, other
tobacco related addictions, frequent snacking and sweet/ candies the likelihood reduced to 3-times
[AOR= 3.04 (Cl=0.494, 18.699)]. With reference to non-smokers, the current smokers were 12-times
more significantly at risk of having periodontitis [Crude OR= 12.13 (Cl= 3.336, 44.154)]. This risk
remained almost same even after adjusting for other variables as seen in table-4 [AOR= 10.93 (Cl=
1.912, 62.571)].
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Table 1: Baseline characteristics of cases (n=51) and controls (n=51)

Variables Cases n (%) Controls n (%) p-value*
Age in years (Mean +SD) 47.64 +9.16 48.11+9.49 0.799
HbA1lc % (Mean +SD) 9.68 £ 0.86 7.80+0.79 <0.001
Gender
Male 35 (68.6) 35 (68.6) 0.58
Female 16 (31.4) 16 (31.4)
Educational Status
No education 32 (62.4) 22 (43.1) 0.122
Primary/Secondary 11 (21.6) 19 (37.3)
Higher education 8(15.7) 10 (19.6)
Marital Status
Unmarried 2(3.9) 3(5.9)
Married 39 (76.5) 39 (76.5) 0.852
Divorced/Widow/Widower 10 (19.6) 9(17.7)
BMI Status
Normal weight 5(9.8) 7 (13.7) 0.094
Overweight + Obese 46 (90.2) 44 (86.3)
Smoking Status
Current/ Ex-Smoker 23 (44.2) 3(5.9) <0.001
Non-Smoker 29 (56.9) 48 (94.1)
Frequency of smoking (n=25)
>1 packet 14 (63.3) 2 (66.7%) 0.713
<1 packet 8(36.4) 1(33.3)
Other tobacco related Addiction
Yes 21 (41.2) 11 (21.6) 0.027
No 30 (58.8) 40 (78.9)

*p-value <0.25

Table 2: Glycemic and periodontal status in cases (n=51) and controls (n=51)

Variables Cases Controls p-value
(with periodontitis) (without periodontitis)

Glycemic control
Good (< 7%) 2(3.9) 11 (21.6) 0.008
Poor (> 7%) 49 (96.1) 40 (78.4)
Oral Hygiene
Good 4(7.8) 10 (19.6) 0.001
Fair 20(39.2) 32 (62.7)
Poor 27 (52.9) 9(17.6)
PPD (in mm) 2.43+0.78 1.83+0.52 <0.001
CAL (in mm) 5.13 +0.97 0.7 +1.7 <0.001
BOP 1.02 £0.43 0.5+0.41 <0.001
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Table 3: Crude odds ratios [95% confidence intervals] for self-responded diabetes compliance in

cases (with periodontitis=1) and controls (without periodontitis=0)

Variables Crude OR [95% CI] | p-value
| do frequent snacking or refreshments regularly every day 0.28 [0.100,0.783] 0.015
I do a self-blood sugar test according to doctor's recommendationsonly | 2.68 [1.024,7.029] 0.045
I am carrylng food like sweet drink, candy or chocolate just in case of 0.22 [0.052,0.991] 0.049
hypoglycemia

Table 4: Unadjusted and adjusted odds ratios in cases (with periodontitis=1) and controls (without

periodontitis=0)

Variables Crude Adjusted*

OR [95% ClI] p-value AOR [95% ClI] p-value
Years of Education 0.93[0.870, 1.010] 0.090 0.94 [0.844, 1.057] 0.322
BMI Status
Normal Ref. -- --
Over-weight 0.35[0.050, 2.407] 0.286
Obese 1.71 [0.500, 5.849] 0.393
Smoking
No Ref. Ref.
Yes 12.13 [3.336, 44.154] <0.001 | 10.93[1.912,62.571] 0.007
Any Other Addiction
No Ref. Ref.
Yes 0.39[0.164, 0.937] 0.035 0.13 [0.033,0.554] 0.005
Glycemic Control
Good (HbAlc £ 7%) Ref. Ref.
Poor (HbAlc > 7%) 6.73 [1.410, 32.173] 0.017 3.04 [0.494,18.699] 0.230
Frequent snacking - 0.20[0.082, 0.490] <0.001
Check sugar on doctor's - 1.30[0.689,2.454] | 0.417
recommendation
Carry sweets drinks, candies B 0.23 [0.061, 0.890] 0.033
and chocolates

DISCUSSION

One in every 11 adults is suffering from diabetes in South-East Asia and three out of four diabetics
belong to low-income countries.™ The relationship between oral health and systemic well-being has
long intrigued researchers and healthcare professionals. In this context, the association between
periodontitis and glycemic control in Type 2 Diabetes Mellitus (T2DM) has gained significant attention.
The results of this study show that diabetics with periodontitis had poorly controlled, significantly
raised HbA1lc level than the diabetics without periodontitis. Although this observation has become
very common after multiple researches done on this topic in recent years, but the important point in
this study is that the poorly controlled raised level of HbAlc, was 6-times significantly higher in
diabetics suffering from periodontitis than those not having periodontitis. Similarly, Costa et al also
reported significantly higher glycemic levels in relation to periodontitis [OR= 17.11].2¢ This may be
considered as an alarming situation since treating periodontitis is found to help reduce HbAlc level
absolutely by 0.43% within 3 months and by 0.50% after one year.’” This clinical importance is not only
similar to that of adding second hypoglycemic drug but also important in preventing deaths due to
complications related to diabetese.”’
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Smoking and other tobacco-related addiction were found important predictors in this study. While
adjusting for smoking and other tobacco-related addiction the odds of poor glycemic control were
reduced in diabetics with periodontitis and became no different than in those with good glycemic
control. However, the wider Cl suggests that the sample size was small and therefore this important
observation needs to be referred to with caution. On the other hand, despite controlling for other
factors such as HbAlc level, frequent snacking, and carrying sweets smoking remained to have
significantly 10-times increased effect (OR= 10.93) on diabetics with periodontitis as compared to
those who were non-smokers. This was in accordance with the study that revealed a significantly
higher OR of 5.3 among smokers with destructive periodontal health. 8 It is worth noting that snacking
has emerged as a risk factor for the development of periodontitis; which is prominently reported in
Diabetic patients. Among the self-reported statements regarding the compliance with management
of diabetes, the adjusted analysis of the association between periodontitis and snacking has revealed
the dominant and significant effect even though in the presence of traditional predictors (p-value <
0.001) in the current study. Possible explanation for this is that diabetic patients tried to consume
more snacks in between meals to maintain their sugar levels which may turn out to have detrimental
effects on their periodontal health. This was consistent with the study that reported a higher
frequency of individuals consuming snacks having periodontitis (80%). ' Moreover, this association is
observed when periodontal disease status was expressed by > 4 teeth in multi-nominal regression
analysis (PR =1.42; 95% Cl = 1.03-1.94; p = 0.030), independent of shared risk factors, corroborating
our study result that periodontal disease is a systemic hyper inflammatory state induced by
hyperglycemia which is consequence of snacking. ?° Another population-based study including
diabetic patients in accordance with the results of our study, reported an association of higher values
of initial periodontitis (SC = 0.134, SE = 0.05, p-0.005) with higher values of unhealthy diet (sugars,
snacks, and salty/fast foods). 2! Our findings add to the knowledge of the topic showing that snacking
leads to the high glycemic status of these diabetic patients worsening their periodontal outcomes,
indicating the systemic negative effect of this type of dietary pattern on periodontal tissues. Thus, by
limiting or excluding snacking, compromised periodontal health can be improved at the initial level.
Thus, the above-mentioned scenario must be considered alarming for diabetic population who are
habitual of consuming snacks regularly and may encounter with the severity of periodontal disease.

While the study's design enabled the quantification of multiple predictors, several limitations were
observed. The retrospective nature of the case-control study design establishes correlation but not
causation between exposure and outcome. Although recall bias was a concern, it was addressed
through regression analysis.

CONCLUSION

This study concluded that there is an association between Type 2 Diabetes (T2DM) and periodontitis.
For diabetic individuals with periodontitis, improving their self-compliance with traditional risk factors
like smoking and snacking is expected to lead to better glycemic control, which can help in managing
both conditions.

Ethical Statement: Ethical approval was acquired from Institutional Review Board DUHS (IRB-
1113/DUHS/Approval/2018/126) and the methodology of the research was approved by the Board of Advance
Studies and Research Dow University of Health Sciences (DUHS/BASR/2018/-256).

Nov 2023 | 254



Hunan Daxue Xuebao/Journal of Hunan University Natural Sciences
ISSN : 1674-2974 | CN 43-1061/N

DOI: 10.5281/zenodo.10217638
Vol: 60 | Issue: 11 | 2023

References

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

Abdul Basit K, Fawwad A, Riaz M, Tahir B, Khalid M, Basit A. NDSP 09: Risk Assessment of Pakistani Individual
for Diabetes (RAPID) — Findings from Second National Diabetes Survey of Pakistan (NDSP) 2016-
2017. Diabetes Metab Syndr Obes 2021;14:257-263

Unnikrishnan R, Misra A. Infections and diabetes: Risks and mitigation with reference to India. Diabetes
Metab Syndr 2020; 14(6):1889-1894. doi: 10.1016/j.dsx.2020.09.022

Nishimura F, Kono T, Fujimoto C, Iwamoto Y, Murayama Y. Negative effects of chronic inflammatory
periodontal disease on diabetes mellitus. J Int Acad Periodontol 2000; 2(2):49-55.

Glurich I, Acharya A. Updates from the Evidence Base Examining Association between Periodontal Disease
and Type 2 Diabetes Mellitus: Current Status and Clinical Relevance. Curr Diab Rep 2019; 19(11):121.

Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A, Makrilakis K, Taylor R. Periodontitis and
diabetes: a two-way relationship. Diabetologia 2012 Jan 1; 55(1):21-31.

Qureshi A, Haque Z, Bokhari SAH, Baloch AA. Evaluation of HbAlc in type-2 diabetes mellitus patients with
periodontitis: preliminary findings of three-arm clinical trial. J Pak Med Assoc 2020; 70:1350-1356.

Simpson TC, Clarkson JE, Worthington HV, MacDonald L, Weldon JC, and Needleman |, Iheozor-Ejiofor Z,
Wild SH, Qureshi A, Walker A, Patel VA, Boyers D, Twigg J. Treatment of periodontitis for glycaemic control
in people with diabetes mellitus. Cochrane Database Syst Rev 2022; 4(4):CD004714.

Qureshi A, Bokhari SA, Haque Z, Baloch AA, Zaheer S. Clinical efficacy of scaling and root planning with and
without metronidazole on glycemic control: three-arm randomized controlled trial. BMC Oral Health
2021;21(1):1-9

Yonel Z, Batt J, Jane R, Cerullo E, Gray LJ, Dietrich T, Chapple I. The Role of the Oral Healthcare Team in
Identification of Type 2 Diabetes Mellitus: A Systematic Review. Current Oral Health Reports 2020; 18:1-1.

Kim HK, Nanba T, Ozaki M, Chijiki H, Takahashi M, Fukazawa M, et al. Effect of the Intake of a Snack
Containing Dietary Fiber on Postprandial Glucose Levels. Foods 2020; 9(10):1500.

Kant AK, Graubard BI. 40-year trends in meal and snack eating behaviors of American adults. J Acad Nutr
Diet 2015; 115:50-63.

Frank BH. Globalization of Diabetes: The role of diet, lifestyle, and genes. Diabetes Care 2011; 34 (6): 1249—
1257.

Mohamed HG, Mustafa K, Ibrahim SO, Astrom AN. Dietary habits, oral impact on daily performance and
type 2 diabetes: a matched case-control study from Sudan. Health Qual Life Outcomes 2017; 15(1): 111.

Kim EK, Lee SG, Choi YH, Won KC, Moon JS, Merchant AT et al. Association between diabetes- related factors
and clinical periodontal parameters in type- 2 diabetes mellitus. BMC Oral Health; 2013; 13 (1): 64.

International Diabetes Federation. IDF Diabetes Atlas, 10th edn. Brussels. Belgium: 2020. Available
at: https://www.diabetesatlas.org, accessed 18 November 20202019

Costa KL, Taboza ZA, Angelino GB, Silveira VR, Montenegro Jr R, Haas AN, et al. Influence of periodontal
disease on changes of glycated hemoglobin levels in patients with type 2 diabetes mellitus: a retrospective
cohort study. J Periodontol 2017; 88(1):17-25.

Stratton IM, Adler Al, Neil HAW, Matthews DR, Manley SE, Cull CA, et al. Association of glycaemia with
macro-vascular and micro-vascular complications of type 2 diabetes (UKPDS 35): prospective observational
study. Br Med J 2000;321(7258):405-12:

Gupta S, Maharjan A, Dhami B, Amgain P, Katwal S, Adhikari B, et al. Status of tobacco smoking and diabetes
with periodontal disease. J Nepal Med Assoc 2018;56(213):818-24:

Nov 2023 | 255


https://www.diabetesatlas.org/

Hunan Daxue Xuebao/Journal of Hunan University Natural Sciences
ISSN : 1674-2974 | CN 43-1061/N

DOI: 10.5281/zenodo.10217638
Vol: 60 | Issue: 11 | 2023

19) Alsyefi AA, Alasqah M. Dietary habits and periodontal health in Saudi Arabia: A qualitative study. Eur J Mol
Clin Med. 2021 Jan 1; 8(1):1258-70.

20) Moreira AR, Batista RF, Ladeira LL, Thomaz EB, Alves C, Saraiva MC, Silva AA, Brondani MA, Ribeiro CC.
Higher sugar intake is associated with periodontal disease in adolescents. Clinical Oral Investigation.2021
Mar;25(3):983-91:

21) Costa SA, Nascimento GG, Colins PM, Alves CM, Thomaz EB, Carvalho Souza SD, da Silva AA, Ribeiro CC.
Investigating oral and systemic pathways between unhealthy and healthy dietary patterns to periodontitis
in adolescents: A population-based study. Journal of Clinical Periodontology. 2022 Jun;49(6):580-90

Nov 2023 | 256



