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Introduction

Diabetes is a major healthcare challenge both in developed and 
in developing countries. India has a large number with diabetes (72 
million) and more than 90% of them have type 2 diabetes (T2D) [1]. 
Diabetes poses a healthcare burden not only because of the chronic 
requirement for the management of hyperglycaemia but also due to the 
associated micro and macro vascular risk factors and disorders [1,2]. 
Persistent hyperglycaemia can lead to several complications which 
include periodontal disease (PD), known to be a major complication 
of diabetes [3,4]. PD is caused due to exogenous bacterial infection 
and the resultant host response to bacterial challenge. The increased 
inflammatory response destroys both the endogenous bacteria and also 
releases cytokines that causes destruction of periodontal tissues [5]. 
There is emerging evidence to support the existence of a bidirectional 
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relationship between diabetes and PD [6-9] with diabetes increasing 
the risk for PD and periodontal inflammation negatively affecting 
glycemic control [10]. It is also suggested that periodontitis may be 
a risk factor itself for other diabetes complications [11]. Due to the 
non-uniformity of the methodology, regions, age groups, the presence 
of habits such as tobacco use and awareness about oral hygiene it is 
not possible to derive a definite rate of prevalence of periodontitis in 
India [12,13].

We investigated in this study the effect of a non-surgical periodontal 
therapy, scaling and root planing (SRP) on metabolic control among 
T2D patients. There are only a few studies from India on the beneficial 
effect of SRP on glycaemic control [14-16]. Moreover, studies in large 
numbers and also with a comparative group are limited.

The aim was to analyse the change in glycaemic control as 

Abstract

Aim: To study whether a non-surgical therapy such as scaling and root planing (SRP) will help in improving the glycaemic control in type 2 diabetes 
(T2D) patients as assessed by Glycosylated haemoglobin (HbA1c) measured at baseline and during the follow-up dental examinations in a diabetes 
hospital in Southern India.

Methods: In this retrospective study among T2D patients, the intervention group underwent SRP in addition to conventional treatment for 
hyperglycaemia, the control group had only conventional treatment. Both groups had mild to moderate Periodontal Disease (PD) at baseline. Glycaemic 
variations, change in HbA1c were assessed between 4 and 6 months. Impact of baseline characteristics and SRP on follow-up HbA1c was assessed using 
multiple logistic regression analysis.

Results: Out of the 1164 patients identified, 319 were selected, 124 patients in the control group and 135 in the intervention group satisfied the criteria 
for analysis. At baseline, gender distribution, diabetes duration, body mass index and mean HbA1c were similar in these groups. The intervention group 
was younger (p = 0.02), higher percentage of them were on oral hypoglycaemic agents (p = 0.006).

At follow-up, only the intervention group showed a significant reduction in HbA1c (9.0% (75 mmol/mol) to 8.0% (64 mmol/mol), p<0.0001), while no 
change was seen in the control group (8.7% (72 mmol/mol) to 8.8% (73 mmol/mol)). Importantly with intervention 52.6% shifted to optimal level of 
HbA1c, while 52.3% of the control group had uncontrolled diabetes. Improvement in HbA1c was inversely associated with baseline HbA1c, duration of 
diabetes and treatment with only oral hypoglycaemic agents (OHA) versus OHA plus insulin. Intervention with SRP was independently and significantly 
associated with improvement in HbA1c (≤7.5%, 59 mmol/mol) [odds ratio (OR), 95% confidence interval (CI) 3.390 (1.786-6.434), p<0.0001].

Conclusion SRP, a simple and practical procedure had independent, significant beneficial effect on glycaemic control among Asian Indian T2D patients 
with PD. 
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assessed by the HbA1c values measured at the time of baseline dental 
examination and during the follow-up after SRP in comparison with a 
control group without SRP.

Methods and Materials

Patient Selection

This was a retrospective study among T2D patients who were 
referred to the dental department of Dr.A.Ramachandran’s Diabetes 
Hospitals, Chennai, India. It included a study group who underwent 
periodontal therapy and a control group that only had the usual care 
for diabetes during the study period. The selection of patients for 
the analysis is shown in the flow diagram (Figure 1). Patients with 
diagnosis of PD and had follow-up data between 4 and 6 months 
of their initial visit were included. For this, medical records of T2D 
patients, both men and women of age 25-65 years followed-up during 
June 2018 and December 2019 were selected. The reasons for exclusion 
were unwillingness to undergo a mechanical treatment, inability to 
report for follow-up within the prescribed time period or having had 
treatment with antibiotic or anti-inflammatory drugs. Patients with 
habit of smoking, pan or tobacco chewing were also excluded.

A written informed consent was obtained from the patients 
prior to inclusion in the study to use their clinical data for research 
purposes without disclosing their identity. The study was approved by 

the Ethics Committee of the India Diabetes Research Foundation and 
Dr. A. Ramachandran’s Diabetes Hospitals, Chennai.

Clinical and Dental Assessment

Details on patient’s treatment history including advice on diet 
and physical activity were recorded. Body mass index (BMI, kg/
m2) was calculated. Initial diagnosis of diabetes was made using the 
World Health Organisation criteria with a fasting plasma glucose 
(FPG) level ≥ 126 mg/dl (7.0 mmol/l) and/or 2-h post-load glucose 
level ≥ 200 mg/dl (11.1 mmol/l) [17]. We recorded HbA1c levels at 
the baseline and during the follow-up visits. HbA1c was measured 
by immunoturbidimetry method using TINA-QUANT II (Roche 
Diagnostics Corporation, Germany).

Presence of mild to moderate chronic periodontitis was diagnosed 
with a probing depth of >5 mm and clinical attachment loss (CAL) of 
>3 mm and radiographic evidence of 30 to 50% bone loss.

Study Groups

Patients chosen for the intervention group underwent SRP after 
the initial diagnosis of PD. The control group did not undergo SRP but 
received conventional treatment for glycaemia. Both groups reported 
for follow-up to the dental department between 4 and 6 months of the 
baseline visit.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Identified number of T2D patients, aged 25 – 65 years with periodontitis  
n = 1164 

Excluded 
Non-availability for follow-up and assessment 

n = 845 

Number of patients with clinical data                           
at both visits  

n = 319 

Excluded at Follow-Up 
Smoking   - 1                  
Use of Antibiotics - 14           
Use of Anti-inflammatory 
drugs - 4      

Intervention Group 
(Underwent SRP) 

n = 176 

Control Group 
(No SRP) 
n = 143 

Analysed 
n = 124 

Excluded at follow-up 
Smoking -15 
Use of Antibiotics-22          
Use of Anti-inflammatory 
drugs - 4                           

Analysed 
n = 135 

Figure 1: Flowchart showing the selection of study participants and group allocation.

SRP, Scaling and Root Planing 



Endocrinol Diabetes Metab J, Volume 4(4): 3–5, 2020 

Ambady Ramachandran (2020) Positive Impact of Scaling and Root Planing on Glycaemia among Asian Indian Type 2 Diabetes Patients with 
Periodontitis

Statistical Analyses

Severity of glycaemia is shown in terms of mean HbA1c values 
categorized as mild (HbA1c ≤7.5% (59mmol/mol)), moderate (HbA1c 
7.6(60 mmol/mol)-8.5% (69 mmol/mol)) and severe (HbA1c >8.5% 
(>69 mmol/mol)) glycaemia. Comparisons between the baseline and 
follow-up values in the total group and in the 3 categories of glycaemia 
were made. The impact of intervention (SRP) on the mean HbA1c 
values and also in the 3 categories of HbA1c was compared with the 
respective values in the control group during the follow-up.

Data are presented as mean ± SD for continuous variables with 
a normal distribution, as median (interquartile range) for skewed 
variables and as frequency (%) for categorical variables. Intergroup 
differences were tested using independent sample‘t’ test and chi-
square test for continuous and categorical variables respectively. For 
skewed variables Mann-Whitney U test was used. A multiple logistic 
regression analysis (MLR) (enter method) was done to assess the 
impact of baseline variables and SRP versus conventional treatment 
on the control of HbA1c at follow-up. The dependent variable was 
HbA1c of ≤7.5% (59 mmol/mol) versus >7.5% (>59 mmol/mol) at 
follow-up. Independent variables used were age, BMI, duration of 
diabetes, baseline HbA1c (as continuous variables), gender (reference: 
female), treatment of diabetes (only oral hypoglycemic agents (OHA) 
versus insulin plus OHA (reference)) and groups (SRP versus no SRP 
(reference)).

All statistical analyses were done using IBM SPSS (version 21.0). A 
value of p < 0.05 was considered as statistically significant.

Results

Among the total of 1164 records identified, patients from 
outstation (n = 845) were excluded because of their inability to report 
for follow-up visit during the study period. Details of 176 patients who 
underwent SRP (Intervention group) and 143 patients who did not 
undergo SRP (Control group) were included in the study. Patients in 
both study groups reported for the clinical follow-up between 4 and 6 
months of their baseline visit. Among them, 19 patients in the control 
group and 41 patients in the intervention group were excluded due 
to the requirement for treatment with antibiotic or anti-inflammatory 
drugs or because of smoking habits. For the final analysis, 124 patients 
in the control group and 135 patients in the intervention group were 
included (Figure 1).

The baseline characteristics of the study participants in the control 
and intervention groups are shown in Table 1. The gender distribution, 
duration of diabetes, BMI and mean HbA1c values were similar in 
both groups. Higher percentage (p<0.0001) in the intervention group 
had calculi and/or stains. The intervention group was younger (p = 
0.02), and a higher percentage of them was on treatment with OHA 
for diabetes (p = 0.006). Only a small percentage was on lifestyle 
modification, more so in the control group (p = 0.02).

Figure 2 shows the changes in the mean HbA1c values at the 
baseline and follow-up in the study groups. In the control group, both 
values were similar, whereas in the intervention group the mean value 
had decreased significantly at the follow-up (p<0.0001). As mentioned 

above, the mean baseline HbA1c value was similar in both groups. At 
follow-up, the control group had a higher value when compared with 
the intervention group (p<0.0001).

Figure 3 shows the distribution in percentage in the categories of 
HbA1c in the control and intervention groups. At the baseline (Panel 
A), the maximum number of patients in both groups were in the highest 
category (>8.5% (69 mmol/mol)) of HbA1c. At follow-up (Panel B), it 
was observed that with intervention a larger percentage had shifted 
to the optimal level of HbA1c (52.6%, p<0.0002). In contrast, a larger 
percentage of the control group was in the uncontrolled category 
(53.2%, p<0.0001).

In the second category of HbA1c (7.6% (60 mmol/mol)-8.5% (69 
mmol/mol)) there was no significant difference between the values at 
baseline and follow-up in either group.

The multiple logistic regression analysis showed that age, gender 
and BMI did not have significant association with the outcome. The 
duration of diabetes, baseline HbA1c and treatment with only OHA 
had inverse association with good control of HbA1c. Treatment with 
SRP had a significant influence on the glycaemic outcome independent 
of the above parameters [odds ratio (OR), 95% confidence interval 
(CI) 3.390 (1.786-6.434), p<0.0001] (Table 2).

Treatment with SRP showed a definite additive effect on the 
conventional treatment for diabetes in patients who also had PD.

Variables Control 
n = 124

Intervention
n = 135

Gender

Male, n (%) 83 (66.9) 94 (69.6)

Female, n (%) 41 (33.1) 41 (30.4)

Age (years) mean±SD 55.4 ± 6.5* 53.4 ± 7.2

BMI (kg/m2) mean±SD 27.4 ± 4.2 27.1 ± 5.4

Duration of Diabetes (months) median, IQR 170 (96-252) 133 (90-224)

Treatment

OHA, n (%) 60 (48.4) 88 (65.1) #

Insulin ± OHA, n (%) 52 (41.9) 43 (31.9)

Diet & Exercise, n (%) 12 (9.7)$ 4 (3.0)

Table 1: Baseline characteristics of the Control and Intervention groups.

* p < 0.0001, Intervention Baseline vs Follow up (Paired ‘t’ test) 
# p < 0.0001, Control vs Intervention at Follow up (Independent ‘t’ test) 

Figure 2: Mean HbA1c (%) at baseline and at follow up.



Endocrinol Diabetes Metab J, Volume 4(4): 4–5, 2020 

Ambady Ramachandran (2020) Positive Impact of Scaling and Root Planing on Glycaemia among Asian Indian Type 2 Diabetes Patients with 
Periodontitis

Discussion

In this study, the important observation was that mechanical 
treatment of PD with SRP had facilitated improvement of glycaemia 
in diabetes patients during the follow-up assessment between 4 to 
6 months. In comparison with the control group, treated with the 
conventional methods including regular clinical follow-up, better 
glycaemic outcome was seen with SRP even among the patients 

who had severe glycaemia. At follow-up, majority of the patients in 
the intervention group showed optimal control of glycaemia when 
compared to the control group (52.6% versus 29.9%, p = 0.0002). The 
MLR showed that treatment with SRP had an independent impact 
on the improvement of glycaemic outcome [OR (95% CI): 3.390 
(1.786-6.434), p<0.0001]. Persons with uncontrolled diabetes and also 
required combined OHA and insulin treatment showed better impact 
with SRP as indicated by the inverse significant association with the 
outcome.

Previous studies have also reported the beneficial effects on 
diabetes control as measured by the HbA1c levels following non-
surgical periodontal treatment [14-16,18]. While the first line of 
treatment for glycaemic control is lifestyle modification, use of 
OAD and /or insulin and adjunctive therapy for PD such as SRP is 
shown to result in better glycaemic outcome [14,18]. SRP removes 
the causative factors such as plaque and calculi which result in 
inflammation and improves the glycaemic control, also preventing its 
further accumulation [19]. Improved HbA1c can be also attributed 
to diminished gingivitis. Number of studies in India [14-16] and in 
several other countries [18,20] had reported that periodontal therapy 
is associated with reduction of infection and inflammation facilitating 
metabolic control of diabetes. However, some studies did not have 
comparative data from control groups [14,21]. A study by Stewart et 
al. [18] showed improvement in 17.1% in 10 months versus 6.7% in 
matched control groups.

Another study, with a controlled study design in India had 
reported outcomes similar to our findings [15]. However, the study 
group comprised of only 45 T2D patients [15]. A larger study in India 
by Sunder et al, in 266 T2D patients with a post treatment HbA1c level 
of 8.4 (68 mmol/mol) ± 1.9% showed a significant reduction following 
SRP in a follow-up period of 6 months [14]. The baseline HbA1c, 
mean age and inclusion criteria were similar to our study design, but 
there was no control group included.

Some studies had shown an effect of mechanical treatment as 
observed in our study and few others showed a combined effect of 
mechanical and antibiotic / anti-inflammatory treatment for PD on 
glycaemic control [22].

While many studies showed enhanced benefit of SRP as an 
adjunctive therapy for PD in glycaemic control, a few studies did not 
support this observation [23-27].

Our study has shown that in addition to the conventional therapy 
for hyperglycaemia, mechanical therapy such as SRP has a beneficial 
role even among T2D patients with severe hyperglycaemia. This 
procedure is simple and practical with minimal discomfort to the 
patients. Periodic dental check-up and application of such adjunctive 
therapy should become a part of diabetes management.
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Panel A. At baseline

Panel B. At follow-up

Control vs Intervention 
* p = 0.0002 and # p <0.0001 (Chi-square test)

Figure 3: Distribution in Percentage in the categories of HbA1c.

Variables β Constant (SE) OR (95% CI) p value
Age (years) 0.044 (0.026) 1.045 (0.993-1.100) 0.091
Gender (Male) 0.648 (0.361) 1.911 (0.942-3.875) 0.073
BMI (kg/m2) -0.014 (0.036) 0.986 (0.920-1.057) 0.699
Duration of diabetes (months) -0.004 (0.002) 0.996 (0.992-1.000) 0.035
Baseline HbA1c (%) -0.534 (0.108) 0.586 (0.474-0.724) <0.0001
Treatment of Diabetes (OHA) -0.926 (0.382) 0.396 (0.187-0.837) 0.015
Group (Intervention) 1.221 (0.327) 3.390 (1.786-6.434) <0.0001

Table 2: Variables associated with the glycaemic outcome (HbA1c) - results of the multiple 
logistic regression analysis.

Dependent variable: HbA1c of ≤ 7.5% (59 mmol/mol) versus >7.5% (59 mmol/mol) at 
follow-up. 
Independent variables used in the equation were age, BMI, duration of diabetes, baseline 
HbA1c (as continuous variables), gender (reference: female), treatment of diabetes (only 
oral hypoglycemic agents (OHA) versus insulin plus OHA (reference)) and groups (SRP 
versus no SRP (reference)).
OR: Odds Ratio; CI: Confidence Interval; BMI: Body Mass Index; OHA: Oral 
Hypoglycemic Agents.
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