
ABSTRACT

Purpose: This retrospective cohort study aimed to assess the effect of nonsurgical 
periodontal therapy on glycated hemoglobin (HbA1c) levels in patients with both type 2 
diabetes and chronic periodontitis.
Methods: The intervention cohort (IC) comprised 133 patients with type 2 diabetes who 
received nonsurgical periodontal treatment, while the matching cohort (MC) included 4787 
patients with type 2 diabetes who visited the Department of Endocrinology and Metabolism 
of Asan Medical Center. The patients in each cohort were divided into 3 groups according 
to their baseline HbA1c level: subgroup 1, HbA1c <7%; subgroup 2, 7%≤ HbA1c <9%; and 
subgroup 3, HbA1c ≥9%. Changes in HbA1c levels from baseline to 6 and 12 months were 
analyzed. In addition, the association between changes in HbA1c levels and the number of 
periodontal maintenance visits was investigated.
Results: There were no statistically significant changes in HbA1c levels in the IC and MC or 
their subgroups when evaluated with repeated-measures analysis of variance. However, the 
IC showed maintenance of baseline HbA1c levels, while the MC had a trend for HbA1c levels 
to steadily increase as shown by pairwise comparisons (baseline to 6 months and baseline to 
12 months). IC subgroup 1 also maintained steady HbA1c levels from 6 months to 12 months, 
whereas MC subgroup 1 presented a steady increase during the same period. The number of 
periodontal maintenance visits had no association with changes in HbA1c levels during the 
1-year study duration.
Conclusions: For patients with both type 2 diabetes and periodontitis, nonsurgical 
periodontal treatment and periodontal maintenance may help to control HbA1c levels.

Keywords: Diabetes mellitus; Glycated hemoglobin A; Periodontal debridement; 
Periodontitis

INTRODUCTION

Periodontitis and diabetes are common, complex, and chronic diseases with an established 
bidirectional relationship. Diabetes is associated with an increased prevalence and severity of 
periodontitis, and severe periodontitis is also associated with compromised glycemic control 
[1,2]. Glycated hemoglobin (HbA1c) levels are used to monitor overall glycemic control in 
patients with diabetes. HbA1c levels reflect the average glycemia of the preceding 3 months 
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and have a strong predictive value for diabetes complications [3]. According to the American 
Diabetes Association (ADA) Standards of Medical Care in Diabetes 2016, diabetes is a state 
where the HbA1c level exceeds 6.5%, and an HbA1c level of less than 7% is recommended as 
the treatment goal for adults [4].

Studies have investigated the effects of periodontal treatment on glycemic control in 
individuals with diabetes. According to systematic reviews and meta-analyses, an additional 
reduction in HbA1c levels of around 0.4%p was found following periodontal treatment 
[5-8]. In a recent prospective cohort study, individuals with higher baseline HbA1c levels 
or poor glycemic control showed a greater reduction in HbA1c levels than those with 
controlled diabetes after long-term periodontal maintenance [9]. This finding has significant 
clinical implications, as it is accepted that every 1%p reduction in the HbA1c level could 
reduce diabetes complications by up to 21% over 10 years [10]. Although previous studies 
successfully showed the effect of periodontal treatment on changes in HbA1c levels, most of 
them compared the HbA1c levels for only a 6-month duration because periodontal treatment 
for participants in the untreated control group could not be delayed longer for ethical 
reasons. Thus, reports concerning the effects of the periodontal maintenance interval on 
glycemic control are hard to find.

Recently, the use of big data from electronic health records in biomedical research has 
progressively increased because of the large volume and diversity of data types and efficient 
management [11]. Big data investigations can provide more accurate insights into trends 
regarding a certain topic for a group (or groups) of interest. At Asan Medical Center (AMC) in 
Seoul, Korea, a research information system named Asan BiomedicaL research Environment 
(ABLE) has been developed to support researchers of the institution in utilizing clinical big 
data belonging to the center [12].

The aim of this study was to assess the effect of nonsurgical periodontal therapy (NPT) on 
HbA1c levels in patients with type 2 diabetes and chronic periodontitis for 1 year. To compare 
changes in HbA1c levels for a longer period, a large matching cohort (MC) was used as a control 
group to make it possible to analyze the effects of the periodontal maintenance interval.

MATERIALS AND METHODS

The present study was a retrospective cohort study, and the study protocol was approved by 
the Ethics Committee of AMC (Seoul, Korea; 2016-0384). Two cohorts of patients with type 
2 diabetes who made follow-up visits to the Department of Endocrinology and Metabolism 
of AMC from 2010 to 2011 were chosen. The first cohort was the intervention cohort (IC), 
which included patients who received NPT at the Department of Periodontics of AMC and 
the second one was a large MC for the IC. NPT in the present study was defined as full mouth 
scaling and root planing (SRP).

Participants
Intervention cohort
The IC was a set of patients who were diagnosed as having both type 2 diabetes and moderate 
to severe chronic periodontitis according to the criterion of the 1999 International Workshop 
for the Classification of Periodontal Disease and Conditions [13]. In addition, the IC patients 
were required to have a history of NPT and at least 3 HbA1c level assessments, including 
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an assessment within 3 months from and to NPT to determine their baseline HbA1c level. 
Patients who received surgical treatment following NPT were excluded.

The Order Communication System (OCS) was used to obtain a list of patients who received 
NPT only from 2010 to 2011, and a total of 440 patients were identified. Through a review 
of the medical records of the selected patients, 307 were excluded for reasons such as the 
absence of critical clinical data, periodontal treatment that was performed only in some 
regions of the mouth, changes in anti-diabetic medications, or death (Figure 1A).

Matching cohort
The MC was a set of patients with type 2 diabetes who had both made follow-up visits to the 
Department of Endocrinology and Metabolism of AMC from 2010 to 2011 and had at least three 
HbA1c level assessments during the study period. Patients included in the IC were excluded.

An anonymized list of 20,927 patients was obtained from ABLE. After matching by age with 
the IC and screening for the required HbA1c level assessment data, 4,847 patients were 
included in the MC (Figure 1B).

Outcome measures
HbA1c
HbA1c values from 3 time points (baseline and 6 and 12 months after the baseline 
assessment) were collected and compared. The HbA1c value of each patient in the IC within 
3 months from and to NPT was referred as the baseline HbA1c, while the first HbA1c value 
during the study period was regarded as the baseline HbA1c for MC patients.
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From Jan 2010 to Dec 2011
Nonsurgical periodontal therapy+HbA1c+Type 2 DM440 Patients identified from OCS

133 Patients included

307 Excluded by review of medical records
Death
No baseline HbA1c value
No records periodontal therapy
Change in diabetes medication
No HbA1c values at 6 or 12 months after baseline

3
41
12
97

154

A

From Jan 2010 to Dec 2011
No history of visting dental clinic
HbA1c test ≥3 times
Type 2 DM

HbA1c values at 6 and 12 months after baseline

HbA1c values from 3 to 12 months prior to baseline
Age matched

20,927 Patients selected from ABLE

6,514 Patients anonymized

4,787 Patients included
B

Figure 1. Study flow. (A) Intervention cohort. (B) matching cohort. 
OCS: Order Communication System, ABLE: Asan BiomedicaL research Environment, HbA1c: glycated hemoglobin 
A, DM: diabetes mellitus.



The patients in each cohort were grouped respectively according to their baseline HbA1c 
levels based on the ADA standards: <7% (subgroup 1); ≥7% and <9% (subgroup 2); and ≥9% 
(subgroup 3).

Number of periodontal maintenance visits
For IC patients, the number of periodontal maintenance visits following NPT was gathered 
and the patients were divided into 2 groups according to whether they had made at least 3 
visits or fewer than 3 visits during the study period.

Statistical analysis
Statistical analyses were done with PASW Statistics for Windows version 18.0 (SPSS Inc., 
Chicago, IL, USA). Demographic data were descriptively presented as mean±standard 
deviation. The age and sex distributions of both groups were evaluated with the Student's 
t-test and χ2 test, respectively. The significance level was set to 0.05.

HbA1c
The effects of NPT and periodontal maintenance on HbA1c levels over time were evaluated 
with repeated-measures (RM) analysis of variance (ANOVA). For intragroup comparisons, 
changes in HbA1c levels at 6 and 12 months from baseline were compared with the paired 
t-test for each time point. Intergroup comparisons were performed with the Student's t-test 
at each time point.

Number of periodontal maintenance visits
To evaluate the effect of the number of periodontal maintenance visits, HbA1c levels at 
baseline and 12 months were used. The differences between the group with at least 3 visits 
and the group with fewer than 3 visits were compared with the Student's t-test.

RESULTS

HbA1c
At baseline, the HbA1c levels, age distribution, and sex distribution between the IC and MC 
were not significantly different (P>0.05; by the Student's t-test for the baseline HbA1c levels 
and age distribution, and by the χ2 test for the sex distribution) (Table 1).

Most patients had HbA1c levels less than 9%, and the distributions were similar for both 
cohorts at all time points. The HbA1c levels showed a tendency to slightly increase in 
subgroup 1, to remain stable in subgroup 2, and to decrease in subgroup 3 (Figure 2).
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Table 1. Baseline characteristics of the intervention and matching cohorts
Characteristics Intervention cohort (n=133) Matching cohort (n=4,787) P valuea)

Age (yr) 59.78 ± 9.59 60.46 ± 10.79 0.080
Sex 0.928

Male 79 (59.4) 2,862 (59.8)
Female 54 (40.6) 1,925 (40.2)

Baseline HbA1c (%) 7.23 ± 1.22 7.25 ± 1.14 0.882
Values are presented as number (%) or mean±standard deviation.
HbA1c: glycated hemoglobin.
a)P-value obtained with either the Student's t-test for age and baseline HbA1c or the χ2 test for sex.



The entire cohort, as well as all the subgroups, showed no significant differences between 
the IC and MC over time (P=0.702 for the entire cohort, P=0.090 for subgroup 1, P=0.978 for 
subgroup 2, and P=0.703 for subgroup 3 by RM ANOVA). Similarly, no intergroup difference 
was found at each time point for the entire cohorts and all subgroups. However, significant 
changes in HbA1c levels from baseline were found for certain time-group combinations 
(for the entire cohort of the MC, subgroup 1 of the IC and MC, subgroup 2 of the MC, and 
subgroup 3 of the MC at 6 months, and for the entire cohort of the MC, subgroup 1 of the IC 
and MC, subgroup 2 of the IC and MC, and subgroup 3 of the MC at 12 months by the paired 
t-test). The mean HbA1c levels of subgroup 1 of the IC increased at 6 months and maintained 
that level at 12 months (6.28% at baseline, 6.56% at 6 months, and 6.59% at 12 months) while 
subgroup 1 of the MC showed a steady increase in mean HbA1c levels (6.39% at baseline, 
6.57% at 6 months, and 6.76% at 12 months) (Table 2).
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Figure 2. Boxplots for HbA1c levels of the IC and MC and their subgroups. The patients in each cohort were 
divided into 3 groups according to their baseline HbA1c level: Subgroup 1, baseline HbA1c <7%; subgroup 2, 7%≤ 
baseline HbA1c <9%; Subgroup 3, baseline HbA1c ≥9%. 
HbA1c: glycated hemoglobin; IC: intervention cohort, MC: matching cohort.



Number of periodontal maintenance visits
The mean HbA1c level from baseline to 12 months of patients with at least 3 maintenance 
visits for 1 year after the completion of periodontal therapy increased by 0.08%p, whereas 
that of patients with fewer than 3 maintenance visits decreased by 0.07%p. The results were 
not statistically significant (P=0.933) (Table 3).

DISCUSSION

In this retrospective study, we analyzed the mean changes in HbA1c levels from baseline to 
6 months or 12 months between the IC and MC to assess the effect of NPT on HbA1c levels 
in patients with both type 2 diabetes and chronic periodontitis. There were no statistically 
significant differences in changes of HbA1c levels in the entire cohorts and all subgroups. 
Moreover, having at least 3 periodontal maintenance visits per year was found to have no 
statistically significant effect on HbA1c levels.

However, there were some noteworthy outcomes. For the entire cohorts, the HbA1c levels 
in the IC at 6 and 12 months were not significantly different from those at baseline when 
compared by respective pairs (P=0.406 for 6 months vs. baseline, P=0.992 for 12 months vs. 
baseline) while the HbA1c levels of the MC at 6 and 12 months were significantly different 
from those at baseline (P=0.002 for 6 months vs. baseline, p=0.000 for 12 months vs. 
baseline). Furthermore, in patients with baseline HbA1c levels less than 7%, the difference 
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Table 2. HbA1c levels of the entire cohorts and subgroups at baseline, 6 months, and 12 months
Group No. HbA1c level (%)

Baseline 6 months P valuea) 12 months P valuea) P valueb)

Entire cohort
IC 133 7.23 ± 1.22 7.29 ± 1.13 0.406 7.23 ± 1.16 0.992

0.702
MC 4,787 7.25 ± 1.14 7.21 ± 1.06 0.002 7.40 ± 1.12 0.000
P valuec) 0.889 0.447 0.111

Subgroup 1
IC 66 6.28 ± 0.42 6.56 ± 0.69 0.000 6.59 ± 0.76 0.000

0.090
MC 2,320 6.39 ± 0.38 6.57 ± 0.57 0.000 6.76 ± 0.65 0.000
P valuec) 0.050 0.880 0.079

Subgroup 2
IC 54 7.77 ± 0.55 7.71 ± 0.79 0.530 7.56 ± 0.79 0.037

0.978
MC 2,050 7.70 ± 0.54 7.58 ± 0.86 0.000 7.76 ± 0.93 0.002
P valuec) 0.332 0.259 0.067

Subgroup 3
IC 13 9.83 ± 0.62 9.26 ± 0.93 0.117 9.15 ± 1.43 0.202

0.703
MC 417 9.83 ± 0.88 8.97 ± 1.25 0.000 9.14 ± 1.38 0.000
P valuec) 0.987 0.284 0.977

Values are presented as mean±standard deviation. The patients in each cohort were divided into 3 groups according to their baseline HbA1c level: Subgroup 1, 
baseline HbA1c <7%; Subgroup 2: 7%≤ baseline HbA1c <9%; Subgroup 3, baseline HbA1c ≥9%. P values less than 0.05 are underlined.
HbA1c: glycated hemoglobin, IC: intervention cohort, MC: matching cohort.
a)P value obtained with the one-sample paired t-test for intragroup changes from baseline. b)P value obtained with repeated-measures analysis of variance for 
the overall intergroup changes. c)P value obtained with the Student's t-test for the intergroup comparison at the same time point.

Table 3. HbA1c levels of the intervention cohort according to the number of periodontal maintenance visits for 1 year
Number of maintenance visits No. HbA1c level (%)

Baseline 12 months Differences P valuea)

≤3 73 7.34±1.33 7.27±1.29 −0.07±1.01
0.933

≥4 60 7.10±1.07 7.19±0.98 0.08±0.73
Values are presented as mean±standard deviation.
HbA1c: glycated hemoglobin.
a)P value obtained with the Student’s t-test for the comparison of intergroup differences.



in the change of HbA1c levels between the IC and MC nearly reached statistical significance, 
with a P value of 0.09, which did not meet the selected alpha level (0.05). These results may 
be interpreted as indicating that NPT could be helpful in maintaining the HbA1c levels of 
patients with both periodontitis and controlled glycemia of less than 7% of HbA1c.

To the authors' knowledge, this study is the first to use a big data sample as a control cohort. 
In previous studies on type 2 diabetes and periodontitis, the study duration was 6 months or 
less. One reason for this may be ethical problems, such as it not being ethically acceptable to 
allow patients to remain untreated for a long time. If a certain intervention is effective, the 
outcome measures from the subjects who received the intervention should be different from 
those obtained with whole population. Extending this thought, a representative sample of 
the population could be an effective control for statistical analyses. As the size of the MC was 
sufficiently large, the MC in the present study could be used as a control for the statistical 
analysis. Specifically, the size of the MC was 4,847, which was sufficient to calculate statistics on 
the population of patients with diabetes with a margin of error of 2% at a 99% confidence level. 
Even the smallest sample (subgroup 3 of the MC, which contained 417 patients) was sufficient 
for statistical estimates of the population with a 95% confidence level with an error range of 5%.

In the comparison of the entire IC and MC, baseline HbA1c levels were maintained in the IC 
and increased in the MC during the 12-month study period. However, the difference between 
cohorts was not statistically significant (P=0.702). The results of this retrospective cohort 
cannot be directly compared with the results of previous systematic reviews of randomized 
clinical trials; nevertheless, they demonstrated a different pattern. Recent meta-analyses 
showed a significant reduction in HbA1c levels, ranging from −0.40%p to −0.36%p, following 
periodontal therapy [7,8,14-16]. The studies included in the meta-analyses had some factors 
contributing to heterogeneity, including differences in the sample sizes, follow-up periods, and 
types of intervention (with or without additional antibiotics). In addition, the criteria of some 
randomized clinical trials excluded individuals with higher initial HbA1c levels.

The effectiveness of periodontal treatment for improving glycemic control in individuals with 
type 2 diabetes remains controversial. A large multicenter randomized controlled trial of 
over 500 patients failed to demonstrate a beneficial effect of periodontal therapy on glycemic 
control [14], and a cohort study including over 120,000 Veterans Administration participants 
did not show any positive effect of periodontal therapy on glycemic control, except among 
individuals with higher initial HbA1c levels (>9%) [9]. Moreover, a recent clinical trial 
conducted by the DIAbetes and PERIOdontitis (DIAPERIO) group showed no clinical effect 
on glycemic control and only indicated that periodontal treatment is safe and improves the 
oral health-related quality of life of patients living with diabetes [17].

Despite the contradictory results and weak evidence of previous studies [18-21], a recent 
clinical study conducted by D'Aiuto et al. [22] may explain the underlying causes. They 
noted that many small trials and meta-analyses investigating the potential beneficial effect 
of periodontal therapy on glycemic control have shown inconclusive findings because 
most of them had a small sample size and short follow-up period with uncontrolled 
major confounders when evaluating the association between the 2 disorders, such as the 
ineffectiveness of NPT in patients with diabetes. In their study, the intensive periodontal 
treatment (IPT) group was specifically used to remove the effects of the confounding factor 
(ineffectiveness of NPT). By maximizing the effects of periodontal therapy through the 
control of periodontal inflammation, the HbA1c level was 0.6%p lower in the test group than 
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in the control group after 12 months, and the test group reported better diabetes-related 
quality of life. The findings are partially consistent with the results of the present study. 
Although the difference found in this study was smaller than that reported for the IPT group, 
a mean difference of 0.2%p between cohorts was confirmed for the subgroup with baseline 
HbA1c levels of 7% or more and less than 9% after 12 months. The differences between 
studies in the effect of periodontal therapy on glycemic control are thought to be caused by 
the failure to control for confounding factors such as differences in individual effects after 
periodontal treatment. In addition, it is possible that other uncontrolled systemic factors and 
confounders had a greater effect on glycemic control than the effect of periodontal treatment 
in patients with well-controlled diabetes (HbA1c levels of less than 7%) and those with 
severely non-controlled diabetes (HbA1c levels of 9% or more).

Periodontal maintenance (also known as supportive periodontal therapy) after active therapy 
is routinely considered to be a part of periodontal treatment and performed at selected 
intervals to assist periodontal patients in maintaining oral health [23]. According to the 
American Academy of Periodontology's position paper, for most patients with a history 
of periodontitis, visits at 3-month intervals may be required initially, which will result in a 
lower likelihood of disease progression when compared with that in patients who receive 
periodontal maintenance on a less frequent basis [24-27]. However, there are no standardized 
criteria regarding the interval between maintenance visits; thus, a wide range of periods have 
been reported in previous studies [28]. Some cohort studies reported that regular compliers 
had an average maintenance interval of 5.5 months [29] or 4.4 months [30]. A retrospective 
study noted that patients who were not adherent to periodontal maintenance at an interval 
of 3-4 months were 5.6 times more likely to lose teeth [31]. Based on these studies, patients 
with at least 3 maintenance visits for 1 year after the completion of NPT were classified as 
adherent, and others were classified as non-adherent. To the best of our knowledge, the 
present study is the first to assess the effect of patient adherence after active periodontal 
therapy on HbA1c levels. Unexpectedly, the number of maintenance visits, which reflects 
patient adherence, did not affect HbA1c changes. There is a need to observe the results of 
periodontal treatment and its effects over a longer period in the future.

This study has the advantage of being able to examine data that reflect an actual clinical 
setting through the analysis of big data from a general hospital. However, this study also has 
some critical limitations. First, although we attempted to evaluate a large number of subjects 
by big data analysis, a sufficient number of samples could not be secured to overcome the 
limitations of potential confounders. Second, baseline data for the main outcome variable 
(HbA1c) of the IC were registered up to 3 months following NPT, which could have influenced 
the results. Since HbA1c levels reflect the average blood glucose level for the past 2 to 3 
months, we assumed that the HbA1c levels would not be affected in the first 3 months after 
periodontal treatment, as reported in previous studies [6,32]. Third, due to the inherent 
weakness of the retrospective cohort study design, some important confounders such as 
initial periodontal status, clinical outcomes of periodontal therapy, medical history other 
than diabetes, the use of other medications affecting glycemic control, duration of diabetes, 
and different anti-diabetic interventions were not considered in the analysis. In particular, 
the importance of evaluating the clinical outcomes of periodontal therapy has been 
emphasized in recent studies. The effect of periodontal therapy on the control of diabetes 
would be more accurately understood by properly controlling for periodontal inflammation. 
A prospective cohort study with the analysis of big data through collaboration between 
medical doctors and dentists should be conducted in the future.

https://doi.org/10.5051/jpis.2005620281

Effects of periodontal therapy in diabetes

https://jpis.org 121



Within the limitations of the present study, treatment of periodontal disease through NPT 
and periodontal maintenance may help to control HbA1c levels in patients with type 2 
diabetes, but this possibility could not be confirmed through statistical analyses. In addition, 
it seemed that the number of periodontal maintenance visits after periodontal therapy may 
not be associated with HbA1c level changes during a 1-year period.

REFERENCES

 1. Casanova L, Hughes FJ, Preshaw PM. Diabetes and periodontal disease: a two-way relationship. Br Dent J 
2014;217:433-7. 
PUBMED | CROSSREF

 2. Morita I, Inagaki K, Nakamura F, Noguchi T, Matsubara T, Yoshii S, et al. Relationship between 
periodontal status and levels of glycated hemoglobin. J Dent Res 2012;91:161-6. 
PUBMED | CROSSREF

 3. Mealey BL, Oates TW; American Academy of Periodontology. Diabetes mellitus and periodontal diseases. 
J Periodontol 2006;77:1289-303. 
PUBMED | CROSSREF

 4. Chamberlain JJ, Rhinehart AS, Shaefer CF Jr, Neuman A. Diagnosis and management of diabetes: 
synopsis of the 2016 American Diabetes Association Standards of Medical Care in Diabetes. Ann Intern 
Med 2016;164:542-52. 
PUBMED | CROSSREF

 5. Chapple IL, Genco R; Working group 2 of Joint EFP/AAP Workshop. Diabetes and periodontal diseases: 
consensus report of the Joint EFP/AAP Workshop on Periodontitis and Systemic Diseases. J Clin 
Periodontol 2013;40 Suppl 14:S106-12. 
PUBMED | CROSSREF

 6. Engebretson S, Kocher T. Evidence that periodontal treatment improves diabetes outcomes: a systematic 
review and meta-analysis. J Clin Periodontol 2013;40 Suppl 14:S153-63. 
PUBMED | CROSSREF

 7. Sgolastra F, Severino M, Pietropaoli D, Gatto R, Monaco A. Effectiveness of periodontal treatment to 
improve metabolic control in patients with chronic periodontitis and type 2 diabetes: a meta-analysis of 
randomized clinical trials. J Periodontol 2013;84:958-73. 
PUBMED | CROSSREF

 8. Teeuw WJ, Gerdes VE, Loos BG. Effect of periodontal treatment on glycemic control of diabetic patients: 
a systematic review and meta-analysis. Diabetes Care 2010;33:421-7. 
PUBMED | CROSSREF

 9. Merchant AT, Georgantopoulos P, Howe CJ, Virani SS, Morales DA, Haddock KS. Effect of long-term 
periodontal care on hemoglobin A1c in type 2 diabetes. J Dent Res 2016;95:408-15. 
PUBMED | CROSSREF

 10. Stratton IM, Adler AI, Neil HA, Matthews DR, Manley SE, Cull CA, et al. Association of glycaemia with 
macrovascular and microvascular complications of type 2 diabetes (UKPDS 35): prospective observational 
study. BMJ 2000;321:405-12. 
PUBMED | CROSSREF

 11. Raghupathi W, Raghupathi V. Big data analytics in healthcare: promise and potential. Health Inf Sci Syst 
2014;2:3. 
PUBMED | CROSSREF

 12. Shin Y, Choi C, Lee J, Shin SY. First step to big data research in hospital. Stud Health Technol Inform 
2015;216:924.
PUBMED

 13. Armitage GC. Development of a classification system for periodontal diseases and conditions. Ann 
Periodontol 1999;4:1-6. 
PUBMED | CROSSREF

 14. Engebretson SP, Hyman LG, Michalowicz BS, Schoenfeld ER, Gelato MC, Hou W, et al. The effect of 
nonsurgical periodontal therapy on hemoglobin A1c levels in persons with type 2 diabetes and chronic 
periodontitis: a randomized clinical trial. JAMA 2013;310:2523-32. 
PUBMED | CROSSREF

 15. Janket SJ, Wightman A, Baird AE, Van Dyke TE, Jones JA. Does periodontal treatment improve glycemic 
control in diabetic patients? A meta-analysis of intervention studies. J Dent Res 2005;84:1154-9. 
PUBMED | CROSSREF

https://doi.org/10.5051/jpis.2005620281

Effects of periodontal therapy in diabetes

https://jpis.org 122

http://www.ncbi.nlm.nih.gov/pubmed/25342350
https://doi.org/10.1038/sj.bdj.2014.907
http://www.ncbi.nlm.nih.gov/pubmed/22157098
https://doi.org/10.1177/0022034511431583
http://www.ncbi.nlm.nih.gov/pubmed/16881798
https://doi.org/10.1902/jop.2006.050459
http://www.ncbi.nlm.nih.gov/pubmed/26928912
https://doi.org/10.7326/M15-3016
http://www.ncbi.nlm.nih.gov/pubmed/23627322
https://doi.org/10.1111/jcpe.12077
http://www.ncbi.nlm.nih.gov/pubmed/23627325
https://doi.org/10.1111/jcpe.12084
http://www.ncbi.nlm.nih.gov/pubmed/23106512
https://doi.org/10.1902/jop.2012.120377
http://www.ncbi.nlm.nih.gov/pubmed/20103557
https://doi.org/10.2337/dc09-1378
http://www.ncbi.nlm.nih.gov/pubmed/26701348
https://doi.org/10.1177/0022034515622197
http://www.ncbi.nlm.nih.gov/pubmed/10938048
https://doi.org/10.1136/bmj.321.7258.405
http://www.ncbi.nlm.nih.gov/pubmed/25825667
https://doi.org/10.1186/2047-2501-2-3
http://www.ncbi.nlm.nih.gov/pubmed/26262226
http://www.ncbi.nlm.nih.gov/pubmed/10863370
https://doi.org/10.1902/annals.1999.4.1.1
http://www.ncbi.nlm.nih.gov/pubmed/24346989
https://doi.org/10.1001/jama.2013.282431
http://www.ncbi.nlm.nih.gov/pubmed/16304446
https://doi.org/10.1177/154405910508401212


 16. Madianos PN, Koromantzos PA. An update of the evidence on the potential impact of periodontal therapy 
on diabetes outcomes. J Clin Periodontol 2018;45:188-95. 
PUBMED | CROSSREF

 17. Vergnes JN, Canceill T, Vinel A, Laurencin-Dalicieux S, Maupas-Schwalm F, Blasco-Baqué V, et al. The 
effects of periodontal treatment on diabetic patients: the DIAPERIO randomized controlled trial. J Clin 
Periodontol 2018;45:1150-63. 
PUBMED | CROSSREF

 18. Sanz M, Ceriello A, Buysschaert M, Chapple I, Demmer RT, Graziani F, et al. Scientific evidence on the 
links between periodontal diseases and diabetes: Consensus report and guidelines of the joint workshop 
on periodontal diseases and diabetes by the International Diabetes Federation and the European 
Federation of Periodontology. J Clin Periodontol 2018;45:138-49. 
PUBMED | CROSSREF

 19. Tsobgny-Tsague NF, Lontchi-Yimagou E, Nana ARN, Tankeu AT, Katte JC, Dehayem MY, et al. Effects 
of nonsurgical periodontal treatment on glycated haemoglobin on type 2 diabetes patients (PARODIA 1 
study): a randomized controlled trial in a sub-Saharan Africa population. BMC Oral Health 2018;18:28. 
PUBMED | CROSSREF

 20. Kocher T, König J, Borgnakke WS, Pink C, Meisel P. Periodontal complications of hyperglycemia/diabetes 
mellitus: epidemiologic complexity and clinical challenge. Periodontol 2000 2018;78:59-97. 
PUBMED | CROSSREF

 21. Sabharwal A, Gomes-Filho IS, Stellrecht E, Scannapieco FA. Role of periodontal therapy in management 
of common complex systemic diseases and conditions: an update. Periodontol 2000 2018;78:212-26. 
PUBMED | CROSSREF

 22. D'Aiuto F, Gkranias N, Bhowruth D, Khan T, Orlandi M, Suvan J, et al. Systemic effects of periodontitis 
treatment in patients with type 2 diabetes: a 12 month, single-centre, investigator-masked, randomised 
trial. Lancet Diabetes Endocrinol 2018;6:954-65. 
PUBMED | CROSSREF

 23. American Academy of Periodontology. Parameter on periodontal maintenance. J Periodontol 
2000;71:849-50. 
CROSSREF

 24. Axelsson P, Lindhe J. The significance of maintenance care in the treatment of periodontal disease. J Clin 
Periodontol 1981;8:281-94. 
PUBMED | CROSSREF

 25. Axelsson P, Nyström B, Lindhe J. The long-term effect of a plaque control program on tooth mortality, 
caries and periodontal disease in adults. Results after 30 years of maintenance. J Clin Periodontol 
2004;31:749-57. 
PUBMED | CROSSREF

 26. Becker W, Becker BE, Berg LE. Periodontal treatment without maintenance. A retrospective study in 44 
patients. J Periodontol 1984;55:505-9. 
PUBMED | CROSSREF

 27. Cohen RE; Research, Science and Therapy Committee, American Academy of Periodontology. Position 
paper: periodontal maintenance. J Periodontol 2003;74:1395-401. 
PUBMED | CROSSREF

 28. Farooqi OA, Wehler CJ, Gibson G, Jurasic MM, Jones JA. Appropriate recall interval for periodontal 
maintenance: a systematic review. J Evid Based Dent Pract 2015;15:171-81. 
PUBMED | CROSSREF

 29. Costa FO, Lages EJ, Cota LO, Lorentz TC, Soares RV, Cortelli JR. Tooth loss in individuals under 
periodontal maintenance therapy: 5-year prospective study. J Periodontal Res 2014;49:121-8. 
PUBMED | CROSSREF

 30. Ng MC, Ong MM, Lim LP, Koh CG, Chan YH. Tooth loss in compliant and non-compliant periodontally 
treated patients: 7 years after active periodontal therapy. J Clin Periodontol 2011;38:499-508. 
PUBMED | CROSSREF

 31. Checchi L, Montevecchi M, Gatto MR, Trombelli L. Retrospective study of tooth loss in 92 treated 
periodontal patients. J Clin Periodontol 2002;29:651-6. 
PUBMED | CROSSREF

 32. Mauri-Obradors E, Merlos A, Estrugo-Devesa A, Jané-Salas E, López-López J, Viñas M. Benefits of non-
surgical periodontal treatment in patients with type 2 diabetes mellitus and chronic periodontitis: a 
randomized controlled trial. J Clin Periodontol 2018;45:345-53. 
PUBMED | CROSSREF

https://doi.org/10.5051/jpis.2005620281

Effects of periodontal therapy in diabetes

https://jpis.org 123

http://www.ncbi.nlm.nih.gov/pubmed/29277978
https://doi.org/10.1111/jcpe.12836
http://www.ncbi.nlm.nih.gov/pubmed/30136741
https://doi.org/10.1111/jcpe.13003
http://www.ncbi.nlm.nih.gov/pubmed/29280174
https://doi.org/10.1111/jcpe.12808
http://www.ncbi.nlm.nih.gov/pubmed/29482543
https://doi.org/10.1186/s12903-018-0479-5
http://www.ncbi.nlm.nih.gov/pubmed/30198134
https://doi.org/10.1111/prd.12235
http://www.ncbi.nlm.nih.gov/pubmed/30198128
https://doi.org/10.1111/prd.12226
http://www.ncbi.nlm.nih.gov/pubmed/30472992
https://doi.org/10.1016/S2213-8587(18)30038-X
https://doi.org/10.1902/jop.2000.71.5-S.849
http://www.ncbi.nlm.nih.gov/pubmed/6947992
https://doi.org/10.1111/j.1600-051X.1981.tb02039.x
http://www.ncbi.nlm.nih.gov/pubmed/15312097
https://doi.org/10.1111/j.1600-051X.2004.00563.x
http://www.ncbi.nlm.nih.gov/pubmed/6592322
https://doi.org/10.1902/jop.1984.55.9.505
http://www.ncbi.nlm.nih.gov/pubmed/14584877
https://doi.org/10.1902/jop.2003.74.9.1395
http://www.ncbi.nlm.nih.gov/pubmed/26698003
https://doi.org/10.1016/j.jebdp.2015.10.001
http://www.ncbi.nlm.nih.gov/pubmed/23647520
https://doi.org/10.1111/jre.12087
http://www.ncbi.nlm.nih.gov/pubmed/21342213
https://doi.org/10.1111/j.1600-051X.2011.01708.x
http://www.ncbi.nlm.nih.gov/pubmed/12354091
https://doi.org/10.1034/j.1600-051X.2002.290710.x
http://www.ncbi.nlm.nih.gov/pubmed/29265454
https://doi.org/10.1111/jcpe.12858

