
© 2018 Journal of Education and Health Promotion | Published by Wolters Kluwer - Medknow	 1

Periodontal therapy as an adjunctive 
modality for HbA1c reduction in type‑2 
diabetic patients
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Abstract:
OBJECTIVES: This study aimed to evaluate the role of nonsurgical periodontal therapy in improving 
glycemic control among type 2 diabetes mellitus (T2DM) patients.
MATERIALS AND METHODS: Adult T2DM patients with mild‑to‑moderate periodontal disease, 
reporting to a tertiary care diabetes center in South India, from January to June 2014, were enrolled 
in the study. Medical management of T2DM along with diet and physical exercise was an inclusion 
criterion. Patients with factors affecting periodontal health and an inability to follow‑up were excluded 
from the study. All patients underwent nonsurgical periodontal therapy (scaling, root planing, and 
irrigation of chlorhexidine [0.12%]). Periodontal status and glycated hemoglobin A1c (HbA1c) were 
assessed preoperatively and 6 months posttreatment. Dental status, diabetic history, and demographic 
characteristics were recorded to evaluate confounding roles.
RESULTS: A   to ta l  o f  266 T2DM pat ients   (91  females/175  males;  mean age 
47.65 ± 5.93 years/range 25–55 years), fulfilling the inclusion criteria, were enrolled. The mean 
pre‑ and post‑treatment HbA1c levels were respectively, 8.44 ± 1.87 and 7.98 ± 1.81, with a mean 
reduction of 0.46 ± 0.26 (P < 0.001). Significant HbA1c reduction (P < 0.001) was observed in patients 
with good pretreatment glycemic control (0.54 ± 0.26; 7.9%), regular follow‑up (0.51 ± 0.28; 6.2%), 
and good oral hygiene (0.60 ± 0.49; 8.0%).
CONCLUSION: Nonsurgical periodontal therapy is associated with significant HbA1c reduction 
among T2DM patients with mild‑to‑moderate periodontitis after a 6‑month follow‑up period.
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Introduction

Diabetes mellitus (DM) and its biological 
association with periodontal diseases 

(PDs) has been a point of scientific 
introspection in the last two decades. PD 
and especially periodontitis, characterized 
by inflammation of the tooth‑supporting 
tissues, are regarded as the sixth major 
d iabet ic  compl icat ion  worldwide . 
Contemporary diabetic management 
with oral hypoglycemic agents  (OHAs) 
and/or  insul in  has  demonstra ted 

reduction in the incidence of systemic 
complications provided meticulous 
glycemic control through optimum 
hemoglobin A1c levels  (HbA1c  <7%) 
are achieved.[1‑3] However, conventional 
therapies are challenged by the risks of 
lack of pharmacological responsiveness, 
developing insulin resistance, and rising 
production costs. Hence, adjunctive 
modalities are speculated to minimize 
diabetic complications.

Reduction in systemic inflammation is one 
of the proven methods to achieve glycemic 
control. While DM and poor glycemic 
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control lead to an increased incidence of PD, chronic 
periodontitis results in a systemic inflammatory state 
due to persistent bacteremia and increased levels of 
pro‑inflammatory cytokines.[4] Engebretson and Kocher,[5] 
based on a meta‑analysis, reported a 0.36% reduction in 
HbA1c levels following periodontal therapy in diabetic 
patients. India ranks second in the global diabetes map, 
with 65.1 million DM patients and majority among them 
are adult type  2 diabetes mellitus  (T2DM) patients.[6] 
Early diagnosis and treatment of PD among diabetic 
patients as an adjunctive modality could potentially 
help patients in achieving glycemic control, thereby 
reducing the economic burden of diabetes treatment in 
a developing country like India.[7] Therefore, the aim of 
the present study was to evaluate whether nonsurgical 
periodontal therapy plays a role in reducing HbA1c 
levels among diabetic patients with mild‑to‑moderate 
periodontitis.

Materials and Methods

The study was designed as an interventional study 
involving a cross‑section of adult T2DM patients 
at a tertiary care diabetes center in Chennai, India. 
Following institutional ethical approval and informed 
consenting, T2DM patients with clinical evidence of 
mild‑to‑moderate periodontitis reporting for dental 
evaluation between January 2014 and June 2014 were 
enrolled in the study, using a convenience random 
sampling methodology. T2DM patients diagnosed 
before 1 year and on continuous medical management 
with OHAs and self‑reported compliance to medication, 
diet, and physical exercise along with the presence of at 
least 12 or more teeth in the oral cavity were included 
in the study. The exclusion criteria were presence of 
local or systemic factors affecting periodontal health 
such as orthodontic braces, multiple subgingival dental 
restorations and pharmacological agents  (phenytoin 
sodium and nifedipine), and an inability to report 
for follow‑up after 6  months. Patients with systemic 
complications due to DM and those whose diabetic 
medications were altered by the diabetologist during 
the follow‑up period were also excluded, in addition to 
patients who reportedly followed alternative medicine 
therapies for DM (e.g., herbal remedies).

Clinical evidence of periodontitis was assessed using 
the technique of basic periodontal examination  (BPE) 
adapted from the Community Periodontal Index for 
Treatment Needs  (CPITN).[8] Based on BPE screening 
method using a CPITN probe, patients were identified 
as having mild‑to‑moderate periodontitis when there 
were calculus deposits on the teeth either with or without 
periodontal pockets with probing depths up to 5.5 mm. 
The pretreatment HbA1c levels were recorded prior 
to periodontal therapy for all the patients fulfilling the 

inclusion criteria, which was followed by nonsurgical 
periodontal therapy consisting of scaling, root planing, 
and local irrigation of chlorhexidine 0.12%. Upon 
completion of the periodontal therapy, patients were 
educated to follow ideal oral hygiene practices and 
advised to use chlorhexidine 0.12% mouthwash 4 times 
daily for 2 weeks and twice daily for another 2 weeks. 
Patients were recalled after 6  months to assess their 
periodontal status and during that time posttreatment 
HbA1c levels were recorded.

In addition to periodontal status and HbA1c levels, 
measured as an index of glycemic control, data 
pertaining to dental care and hygiene, history of DM, 
and demographic characteristics of the patients were also 
recorded to evaluate their confounding roles if any. The 
collected data were tabulated for descriptive analysis, 
and bivariate analysis was done to identify statistical 
associations between the different independent variables 
and the pretreatment HbA1c level. Furthermore, paired 
sample t‑test was done to evaluate the role of periodontal 
therapy in altering the HbA1c levels  (pretreatment 
vs. posttreatment). Statistical analysis was performed 
using SPSS (Version 21, IBM, Armonk, NY, USA) with 
a 95% significance level (P < 0.05).

Results

A total  of  266  patients   (91  females   –34.2%; 
175  males  –65.8%) fulfilling the inclusion criteria 
were enrolled in the study. The mean age of the study 
sample was 48 years (standard deviation [SD] 5.9 years; 
range 25–55  years). While the mean pretreatment 
HbA1c level was 8.4%  (SD 1.9; range 5.1–15.7), the 
mean posttreatment HbA1c level was 8.0%  (SD 1.81; 
range 4.9–15.0). Based on pretreatment HbA1c levels, 
it was found that 64.3% (n = 171) of the study sample 
had poor glycemic control  (HbA1c >7.0%). Analyzing 
the sociodemographic characteristics of the study 
sample, it was found that majority of the patients were 
educated (n = 235; 88.3%) and belonged to the middle 
income group (n = 137; 51.5%). The urban (n = 124; 46.6%) 
versus rural (n = 142; 53.4%) division among the study 
sample was minimal.

Data pertaining to diabetic status of the study sample 
revealed 79.3%  (n = 211) of the patients to have been 
diagnosed with DM within the preceding 10  years 
and the majority of them with a positive family 
history for DM  (n  =  158; 59.4%). Nearly two‑thirds 
of the patients were under treatment with OHAs 
either single (n = 85; 32%) or multiple (n = 77; 28.9%). 
Although patients with self‑reported compliance 
to diet and physical exercise were only included to 
the study, majority of the study patients were either 
overweight  (n = 132; 49.6%) or obese  (n = 45; 16.9%). 
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Nevertheless, majority of the patients were regular in 
getting their diabetic status checked by a diabetologist 
at least once in 6 months (n = 174; 65.4%).

While 94.7% of the patients  (n  =  252) reportedly 
practiced routine oral hygiene techniques, only a 
fourth of the study patients (n = 71; 26.7%) underwent 
routine dental examination in the preceding year. 
Tobacco‑related habits, such as smoking (n = 220; 82.7%) 
and chewing (n = 229; 86.1%), were not reported among 
a majority of the patients. Dental examination during 
BPE revealed good oral hygiene in only 27.1% (n = 72) 
of the patients. While majority of the patients had a fair 
oral hygiene (n = 126; 47.4%), the oral hygiene was poor 
in 25.6% (n = 68) of the patients.

Bivariate analysis revealed no significant associations 
between the pretreatment Hba1c level and the variables 
related to sociodemographic status. However, within the 
variables related to diabetic status, regular follow‑up 
for DM was significantly associated with lower 
pretreatment HbA1c levels (P < 0.01). Similar statistically 
significant association  (P < 0.001) was found between 
the pretreatment oral hygiene status and HbA1c levels, 
wherein patients with good oral hygiene had lower 
mean pretreatment HbA1c levels (7.49 ± 1.82) compared 
to those with fair oral hygiene  (8.52 ± 1.58) and poor 
oral hygiene (9.28 ± 1.98). Results of the descriptive and 
bivariate analyses are shown in Table 1.

Paired samples t ‑ test  between the pre‑   and 
post‑treatment HbA1c levels revealed statistically 
significant reduction in the HbA1c levels of the 
entire study sample following periodontal therapy 
(mean pretreatment HbA1c  –  8.44  ±  1.87; mean 
posttreatment HbA1c  –  7.98  ±  1.81; P  <  0.001; mean 

reduction – 0.46 ± 1.05). Interestingly, patients with good 
glycemic control (HbA1c ≤7.0) prior to periodontal 
therapy showed a greater reduction in HbA1c levels 
compared to those with poor pretreatment glycemic 
control [Table 2 and Figure 1]. Stratifying the patients 
according to the confounding variables based on 
bivariate analysis, namely regularity of diabetic 
follow‑up and pretreatment oral hygiene status, greater 
reduction in HbA1c was observed among patients who 
were reportedly regular for diabetic follow‑up and those 
who had good oral hygiene status. Interestingly, among   
patients who had poor pretreatment oral hygiene status, 
the reduction in HbA1c was not only the least, but was 
also statistically insignificant (P = 0.208) [Tables 3 and 4].

Discussion

The metamorphosis of DM into an epidemic of 
global scale requires a multifaceted approach toward 
comprehensive management.[6] While strict glycemic 
control with the help of insulin and OHAs is the indicator 
of successful management, public health systems shall be 
benefited by studying the role of adjunctive modalities 
in helping achieve glycemic control.[9] The objective of 
the present study was to evaluate the role of periodontal 
therapy as an adjunctive modality for achieving 
glycemic control in T2DM patients. Although studies 
have reported an increased risk of PD and especially 
periodontitis among T2DM patients with chronically 
elevated HbA1c levels,[10,11] the two‑way association 
between DM and periodontitis has not been evaluated 
completely.[12,13]

Periodontitis is a progressive inflammatory disease of the 
periodontal tissues, namely gingiva (gums), periodontal 
ligament, and alveolar bone (tooth‑supporting bone). It 
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begins with gingivitis in response to the microorganisms 
in dental plaque and progresses to periodontitis 
characterized by soft‑tissue inflammation, loss of 
attachment between the periodontal tissues and teeth, 
and alveolar bone recession.[14] The loss of tissue 
attachment and bone resorption in the periodontal 
tissues is orchestrated through collagen breakdown by 
the reactive oxygen molecules, proteolytic enzymes, 
and matrix metalloproteinases synthesized by the 
neutrophils in response to inflammation.[14] Inability to 
achieve glycemic control in T2DM leads to impaired 
function of neutrophils, accumulation of advanced 
glycation end products, and oxidative stress pathways, 
thereby contributing to an increased risk for developing 
periodontitis.[15]

The peculiar aspect of periodontitis in diabetic patients 
lies in the fact that the body’s immune system, instead 
of completely eliminating the source of inflammation 
(microorganisms), keeps the inflammatory process 
continuously activated, leading to a chronic inflammatory 
reaction.[14] This chronic inflammatory response leads to 
systemic upregulation of pro‑inflammatory cytokines 
such as interleukins (IL‑1β, 4, 6, 8, and 10) and tumor 
necrosis factor‑alpha.[4,13,16,17] These pro‑inflammatory 
cytokines have been reported to play a role in inducing 
insulin resistance, initiating pancreatic beta‑cell 
destruction, and altering lipid metabolism, leading 
to hyperlipidemia with low‑density lipoproteins and 
triglycerides.[16,18] Based on a long‑term prospective 
study among nondiabetic patients, Saito et al.[19] reported 

Table 1: Bivariate analysis for statistical association between the independent variables and pretreatment 
glycemic control  (n=266)
Independent variables Categories Frequencies, 

n (%)
Pretreatment glycemic control (n) P
HbA1c ≤7% HbA1c >7%

Sociodemographic status
Gender Female 91 (34.2) 27 64 0.138

Male 175 (65.8) 68 107
Educational status Uneducated 31 (11.7) 9 22 0.077

High school 82 (30.8) 28 54
Graduate 122 (45.9) 52 70
Postgraduate 31 (11.7) 6 25

Residential status Urban 124 (46.6) 42 82 0.558
Rural 142 (53.4) 53 89

Income status Low income 40 (15.0) 11 29 0.501
Middle income 137 (51.5) 51 86
High income 89 (33.5) 33 56

Diabetes status
Duration of DM (years) ≤10 211 (79.3) 76 135 0.839

>10 55 (20.7) 19 36
Family history of DM Yes 158 (59.4) 51 107 0.157

No 108 (40.6) 44 64
Type of medication Single OHA 85 (32.0) 34 51 0.332

Multiple OHA 77 (28.9) 21 56
OHA + insulin 104 (39.1) 40 64

BMI status Normal (<25) 89 (33.5) 35 54 0.492
Overweight (25 - 29.9) 132 (49.6) 47 85
Obese (≥30) 45 (16.9) 13 32

Periodic follow‑up for DM Regular 174 (65.4) 72 102 0.008
Irregular 92 (34.6) 23 69

Dental status
Periodic dental examination Regular 71 (26.7) 20 51 0.121

Irregular 195 (73.3) 75 120
Oral hygiene practices Regular 252 (94.7) 88 164 0.412

Irregular 14 (5.3) 7 7
Smoking tobacco Yes 46 (17.3) 19 27 0.384

No 220 (82.7) 76 144
Chewing tobacco Yes 37 (13.9) 14 23 0.771

No 229 (86.1) 81 148
Oral hygiene status Good 72 (27.1) 47 25 0.0001

Fair 126 (47.4) 33 93
Poor 68 (25.6) 15 53

DM=Diabetes mellitus, OHA=Oral hypoglycemic agent, BMI=Body mass index, HbA1c=Glycated hemoglobin
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that patients with periodontitis had significantly higher 
frequency of impaired glucose tolerance in comparison to 
patients without periodontitis. All of these findings make 
it alluring to hypothesize a causative role for periodontal 
inflammation, resulting in poor glycemic control.

Removal of the causative factors for periodontal 
inflammation, namely plaque and calculus, and 
preventing their accumulation form the cornerstone of 
periodontal therapy.[20] Treatment primarily involves 
mechanical procedures, which include professional 
cleaning  (scaling) and mechanical debridement of 
plaque and calculus both in the supragingival and 
subgingival regions. In addition, mechanical planing of 
the affected root surfaces  (root planing) is carried out 
to remove the existing plaque and calculus deposits 
and to prevent future accumulation.[14,20] Furthermore, 
surgical treatment of periodontal pockets  (deepened 
gingival crevices) and administration of systemic 
and local antibiotics and antiseptic mouthrinses are 
advocated in patients with severe periodontitis.[14] 
Based on a retrospective controlled trial, Stewart et al.[21] 
reported a 17.1% improvement in glycemic control, after 
a 10‑month follow‑up period, among T2DM patients 
who underwent treatment for adult periodontitis in 
comparison to only a 6.7% improvement among matched 
controls. Similarly, Kiran et  al.[22] reported a 10.94% 
reduction in HbA1c levels after mechanical treatment 
for PD and a 3‑month follow‑up period among T2DM 
patients. The above results are in coherence with the 
results of the present study, wherein a 5.5% reduction 

in HbA1c levels was observed following nonsurgical 
periodontal therapy over a 6‑month follow‑up period. 
Moreover, reevaluation after a 6‑month follow‑up period 
was chosen in the present study due to the periodicity 
of half‑yearly follow‑up visits in the center where the 
study was conducted.

The periodontal therapy procedures followed in this 
study were similar to those reported in previous 
studies. [21‑24] However, instead of comparing the 
outcomes of periodontal therapy against that of a control 
group, the present study involved periodontal therapy 
for all the study patients and stratification of their 
outcomes based on pretreatment glycemic control. In 
addition, the confounding effect of several variables was 
also examined. It was observed that patients with good 
pretreatment glycemic control (HbA1c <7.0%) had a 7.9% 
reduction in their HbA1c levels following periodontal 
therapy. This was significantly higher compared to the 
4.6% HbA1c reduction observed among patients with poor 
pretreatment glycemic control (HbA1c >7.0%) [Table 2]. 
Interestingly, stratification of the outcomes based on 
variables with a confounding effect on pretreatment 
glycemic control, namely diabetic follow‑up and oral 
hygiene status, showed that patients with a history of 
regular diabetic follow‑up and good oral hygiene status 
had significant reduction in their HbA1c levels compared 
to that of the others [Tables 3 and 4].

Although previously reported studies had similar 
findings, the results of the present study provide 

Table 2: Paired samples  (t‑test) comparison between pre‑  and post‑treatment glycemic control  (n=266)
Patient stratification based on 
HbA1c level 

Mean±SD Mean reduction 
in HbA1c level

Mean±CI

Percentage 
reduction (%)

P
Pretreatment 
HbA1c level

Posttreatment 
HbA1c level

All patients (n=266) 8.44±1.87 7.98±1.81 0.46±0.26 5.5 <0.001
Patients with HbA1c ≤7.0% (n=95) 6.82±0.85 6.28±0.54 0.54±0.26 7.9 <0.001
Patients with HbA1c >7.0% (n=171) 9.34±1.66 8.92±1.56 0.43±0.37 4.6 <0.001
SD=Standard deviation, CI=Confidence interval, HbA1c=Glycated hemoglobin

Table 3: Paired samples  (t‑test) comparison between pre‑  and post‑treatment glycemic control stratified by 
regularity of diabetic follow‑up  (n=266)
Periodic 
follow‑up for DM

Mean±SD Mean reduction in HbA1c level
Mean±CI

Percentage 
reduction (%)

P
Pretreatment HbA1c level Posttreatment HbA1c level

Regular (n=174) 8.26±1.91 7.74±1.77 0.51±0.28 6.2 <0.001
Irregular (n=92) 8.78±1.75 8.42±1.81 0.36±0.51 4.1 0.007
SD=Standard deviation, CI=Confidence interval, HbA1c=Glycated hemoglobin, DM=Diabetes mellitus

Table 4: Paired samples  (t‑test) comparison between pre‑  and post‑treatment glycemic control stratified by oral 
hygiene status  (n=266)
Pretreatment oral 
hygiene status

Mean±SD Mean reduction in HbA1c level
Mean±CI

Percentage 
reduction (%)

P
Pretreatment HbA1c level Posttreatment HbA1c level

Good (n=72) 7.49±1.82 6.89±1.28 0.60±0.49 8.0 <0.001
Fair (n=126) 8.52±1.56 7.99±1.45 0.52±0.33 6.1 <0.001
Poor (n=68) 9.28±1.98 9.09±2.18 0.19±0.59 2.1 0.208
SD=Standard deviation, CI=Confidence interval, HbA1c=Glycated hemoglobin
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substantive evidence to the adjunctive role of periodontal 
therapy in achieving better glycemic control owing to its 
large sample size and optimum follow‑up period.[5,7,21,22,25] 
Interestingly, studies have also reported that periodontal 
therapy plays no significant role in improving glycemic 
control among diabetic patients than it does among 
healthy controls.[23,24] Nevertheless, the same studies 
reported a reduction in circulating pro‑inflammatory 
cytokine levels among T2DM patients who underwent 
periodontal therapy[23] and better periodontal health 
following periodontal therapy among well‑controlled 
patients with diabetes comparable to that of healthy 
controls.[24] While the protocol of the present study was 
based primarily on clinical periodontal assessments, 
the significantly higher reduction in HbA1c among 
well‑controlled patients with diabetes is suggestive of a 
decrease in PD‑induced systemic inflammation similar 
to what would be observed among healthy patients.

Evidences from the literature indicate a definitively 
increased risk of PDs among diabetic patients.[4,10,12,14,15,19] 
However, public health systems shall be benefited 
by studying the influence of periodontitis on poor 
glycemic control among diabetic patients.[5,7,15] With 
increasing evidence toward the detrimental effects of 
poor periodontal health, especially among diabetic 
patients,[13,17,18,26] it is imperative that elimination of 
periodontal inflammation is considered an essential 
element of contemporary diabetes management. This is 
easily achievable through a minimally invasive procedure 
such as nonsurgical periodontal therapy as evidenced 
in this study. The levels of HbA1c reduction through 
periodontal therapy observed in the present study are 
comparable to the addition of an OHA for achieving 
glycemic control.[5] Therefore, in spite of the absence of 
a matched control group, the present results are highly 
suggestive of the efficacy of periodontal therapy in 
helping achieve favorable glycemic control among T2DM 
patients. Moreover, the inclusion of a simple treatment 
regimen such as periodontal therapy in the diabetic 
treatment protocol would benefit a diabetic‑dense 
developing country like India, wherein equitable care 
for all diabetic patients is still a challenge.[27,28]

The potential implications of the present study were 
aimed toward periodontal health promotion as an 
adjunct to achieve better glycemic control among T2DM 
patients. Unlike prevention of tooth decay, dental public 
health activities do not offer primary focus toward 
prevention of PDs, recognizing populations at risk and 
mitigating its prevalence.[29] The present study results 
imply the importance of routine screening for PD among 
diabetic patients as they not only belong to a specific 
population at risk for developing periodontitis, but 
also alleviation of periodontal inflammation might help 
them achieve good glycemic control. Although it may 

be alluring to hypothesize and recommend that treating 
periodontitis among T2DM patients can help achieve 
glycemic control  (HbA1c  <7%), further multicenter, 
controlled clinical trials in diverse populations are 
required to definitively establish this causal relationship.

Conclusion

The results of the present study indicate a significant 
role for nonsurgical periodontal therapy in helping 
achieve glycemic control among T2DM patients 
with mild‑to‑moderate periodontitis after a 6‑month 
follow‑up period. Moreover, they could serve as an 
evidence base for reformation and implementation of 
public health strategies involving prevention, early 
diagnosis, treatment, and palliation of periodontitis 
to achieve good metabolic control in T2DM patients. 
Adjunctive modalities of diabetes management such as 
periodontal therapy, as reported in this study, can help 
achieve optimal glycemic control, prevent complications, 
and reduce economic burden in developing countries 
such as India, as they are supposedly an innovative, 
cost‑effective, and noninvasive strategy, which could be 
reached easily to the population at risk through public 
health‑care facilities.
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