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Alterations in HbA1c Following Minimal or 
Enhanced Non-surgical, Non-antibiotic Treatment 

of Gingivitis or Mild Periodontitis in Type 2 
Diabetic Patients: A Pilot Trial

Aim:  The purpose of this pilot study was to determine and compare the effects of two protocols aimed at 
reducing periodontal inflammation, upon the metabolic control of the diabetic condition in subjects with elevated
baseline glycosylated hemoglobin (HbA1c).

Methods and Materials:  Forty-two non-smoking type 2 diabetes subjects with mildly elevated HbA1c (>7 
but < 9%) and severely elevated (>9%) were randomized to one of two non-surgical periodontal therapy 
protocols. Patients in the “minimal therapy” (MT) group received scaling, root planning, and oral hygiene 
instructions on two occasions six months apart. Participants randomized to the “frequent therapy” (FT) protocol 
received scaling, root planing, and oral hygiene instructions at two-month intervals and were provided a 0.12% 
chlorhexidine rinse for home use twice daily. Neither systemic nor local antibiotics were provided to either
group. Subjects were asked to report any changes in diabetic medications, nutrition, and physical activity. Data
analyses (ANOVA, t-test, Mann-Whitney) grouped subjects according to baseline HbA1c (>7 and < 9%, or >
9%), treatment protocol (minimal or frequent), and +/- medication change.

Results:  In both MT and FT groups the clinical attachment level (CAL) remained unchanged but the other
measures [gingival index (GI) and pocket dept (PD)] of periodontal health improved. Mean reductions in
plaque showed improvement but calculus was worse in the FT group, likely due to the use of chlorhexidine. 
At six months, the largest reduction of HbA1c was 3.7; experienced by a subject receiving FT but no changes
in diabetic medication. Among the MT and no medication change subjects, the maximum reduction was 1.6. 
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Introduction

Oral Health and Glycemic Control
For the diabetic patient, tremendous 
improvements in health and quality of life are the 
rewards of maintaining life-long normoglycemia.1-2

The American Diabetes Association Standards of 
Medical Care (2006) recommend diabetic patients 
strive to maintain the HbA1c <7, ideally between
4 and 6.3-8 While many diabetic patients have 
difficulty maintaining this level of glycemic control, 
those achieving intermediate and/or intermittent 
control experience far fewer complications such
as retinopathy, nephropathy, neuropathy, fatigue,
weakness, memory loss, cardiovascular disease,
need for amputations, tooth loss, and periodontal 
infection.1-5,9-28 Using a proportional hazards model
and stringent controls of potential confounders, it 
has been shown the risk of diabetic nephropathy 
and cardiac mortality in Pima Indians is elevated
3.2 fold (95% CI 1.1-9.3) in those with severe 
periodontal disease.23

Excellent glycemic control is achieved with
strict regimens of diet, exercise, weight loss, 
avoidance of infections, fastidious self-care, 
avoidance of tobacco, medication adjustments, 
frequent medical attention, and self-monitoring
of blood glucose levels using home glucometers. 
Emerging evidence suggests the reduction of
periodontal inflammation may be one additional 
strategy in reducing HbA1c.29-31 When a series 
of studies of various sizes were subjected to a

systematic review and meta-analysis, periodontal
intervention reduced HbA1c by 0.66 in type 2 
diabetic patients.31

For this pilot study, a small number of diabetic 
patients with elevated HbA1c were recruited.
Because subjects with moderate and severe 
periodontitis were excluded, the use of 
antibiotics during this short-term intervention 
was avoided. Chlorhexidine gluconate was the
sole chemotherapeutic agents tested because 
it has been shown to be effective in managing
gingivitis.32-35

Methods and Materials
With approval from the Oregon Health and
Science University Institutional Review Board,

Overall mean reduction in HbA1c of 27 subjects with baseline HbA1c >9.0 and no medication change was 
0.6 with no statistical difference between the MT and FT groups. Among the medication-change subjects with 
baseline HbA1c >9.0, mean reduction of 1.38 was seen with FT compared to 1.10 with MT.

Conclusion:  Overall, modest improvements in HbA1c were detected with a trend towards FT being better than 
MT. Although this pilot trial was under-powered to detect small between-group differences, the magnitude of our
findings (0.6 mean improvement in HbA1c) matches closely findings from the only meta-analysis conducted on 
this topic to date. Larger scale studies must be undertaken on diabetic patients with periodontal problems.

Clinical Significance:  Preventive periodontal regimens for diabetic patients should be sufficiently intense and
sustained to eliminate periodontal inflammation and should be closely coordinated with the patient’s overall
clinical diabetic management.
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dental hygienist, and all periodontal evaluations
were performed by a graduate periodontology 
resident who was blinded to the subjects’ group 
assignment.

The weight and medical history of each participant 
was updated at each appointment to identify 
factors that might impact glycemic control within
the six weeks preceding the serological and
periodontal data collection. These specific factors
included: weight gain or loss, infections, illnesses, 
the use of antibiotics, steroids, or any other new
medications that are known to interfere with blood
glucose control. All subjects were also interviewed 
to gather information on exercise levels and 
frequency of glucose monitoring and medications.
HbA1c was measured at baseline, six months, 
and eight months following randomization 
and represented the primary endpoint in this 
investigation.

The study also evaluated the severity of
periodontal disease in subjects using several 
indices of oral health at baseline, six months,
and eight months. Inflammation (GI), clinical
attachment loss (CAL), probing depth (PD),
plaque index (PI), and calculus index (CI) all 
were quantified. PI and CI scores were quantified
using indices in which the four smooth surfaces 
of all existing teeth are scored and a percentage

eligible subjects were recruited using flyers and 
advertisements in newspapers in the greater
Portland area. A screening oral examination, 
medical history review, and blood sample to
determine HbA1c were carried out to confirm 
eligibility (see Table 1 for inclusion and exclusion 
criteria) and to answer participant questions about
the study. Fifty eligible, consenting subjects were 
randomized (by flip of a coin) to either the minimal 
therapy (MT) or frequent therapy (FT) groups. The
treatment groups were balanced for gender only.

Following the pre-treatment assessment, all
subjects were provided with oral home care 
instructions, oral prophylaxes including scaling, 
and root planing was limited to the inflamed 
periodontal pockets with clinical attachment loss.
These services were provided in one appointment
which varied in time between 60 and 90 minutes.
Control subjects were recalled for oral hygiene
instructions and oral prophylaxes with scaling and
localized root planing at one six-month interval.
FT subjects were recalled for oral prophylaxes
with localized scaling. Localized root planing and 
oral hygiene instruction every two months (four 
sessions total) were provided at no cost and 
0.12% chlorhexidine gluconate rinse (Peridex™,
Zila Pharmaceuticals) was given for twice daily, 
30 second, oral rinsing. All treatment provided
in this protocol was delivered by the research 

Table 1. Inclusion and exclusion criteria.
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Mann-Whitney test for non-parametric data (PI,
CI, GI, and HbA1c). The main point of interest,
the influence of dental treatment on the metabolic 
indicator, was analyzed using a mixed between-
within subjects analysis of variance (ANOVA) to 
test whether there were effects due to treatment
group, time of examination, or interaction of these
two independent variables.

Using the upper limit of the average HbA1c level
in type 2 diabetes in the United States (9.0) as
a defining value, subjects in each group were 
divided into those who had baseline levels above 
9.0 from those below 9.0. This data was analyzed 
for improvement in HbA1c at six and eight
months. Those subjects undergoing physician-
advised diabetic medication changes during the 
study period were grouped separately. Obviously 
improvements in HbA1c cannot be attributed 
solely to the periodontal intervention in these 
subjects.

Results
The study enrolled 50 subjects who met the 
inclusion/exclusion criteria at baseline and
randomized 25 to the control treatment group and 
25 to the FT group. Two subjects passed-away
for reasons unrelated to the study. Six subjects
were withdrawn from the study due to violations in
the inclusion/exclusion criteria, such as smoking.
Of the 42 remaining subjects who completed the 
study, 15 had their diabetes medications changed
at the advice of their physicians. There were 27 
subjects who did not have diabetic medication 
changes. No subjects needed to be omitted from

of surfaces with plaque or calculus are recorded. 
The Löe and Silness GI36 (Table 2) was used
to assess inflammation of the gingiva on the
mesial, distal, buccal, and lingual surfaces of the
Ramfjord index teeth (#3, 9, 12, 19, 25, and 28).37

The GI procedure consisted of inserting a 
calibrated periodontal probe no more than 2 mm 
into the gingival sulcus, starting just distal to the 
midpoint of the buccal surface, then moving the
probe tip gently into the mesial interproximal 
area. CAL and PD were measured at six sites 
for the index teeth using the Michigan Probe™
calibrated in 2 mm increments. Because PD
recordings can vary significantly according 
to positions of the probe tip, all probing and 
recession measurements were completed and 
then repeated for a second set of measurements. 
Where there was a difference between these two
readings, the two numbers were averaged.

In the FT group mouth rinse compliance was
evaluated by questioning the participants and by
measuring remaining rinse in the bottles returned
at the follow-up appointments.

Analytical and Statistical Methods
Data from baseline, six month, and eight month
follow-up evaluations were summarized for each
oral health variable by calculating means and
standard deviations. Significant differences in oral
health indices between the FT, enhanced oral 
treatment regimen, and the control regimen over 
time were calculated by using the Student’s t-test
analysis for continuous data (PD, CAL) and the

Table 2. Gingival Index.36
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assert no statistically significant main effects for
either treatment group or time of examination.

Although the most dramatic HbA1c reductions 
(Table 5) of 1.38 (FT) and 1.10 (MT) were 
observed in subjects with HbA1c > 9, it must
be assumed the medication change influenced
these results. In the HbA1c > 9 subjects with
no medication change about half as much
improvement in HbA1c was seen at six months.
Mean reductions of 0.58 (FT) and 0.64 (MT) were
encouraging but do not indicate “more periodontal 
therapy is better” as had been expected.

Discussion
As expected, the periodontal health of all subjects
improved; the FT subjects demonstrated greater 
improvements in PD, PI, and GI compared to 

the analysis because of significant changes in diet,
weight, or exercise habits.

Figure 1 and Table 3 demonstrate the changes that 
were observed in the oral health variables. With
the exception of CAL, all oral health measurements
demonstrated significant (p<.05) improvement in 
both the MT and FT subjects at six months. FT 
subjects showed greater improvements in PI at 
eight months (FT 81% v. MT 74% less plaque), PD 
(FT 17% v. MT 16% shallower probing depths), and
GI (FT 63% v. MT 57% less gingival inflammation). 
MT subjects demonstrated more improvement in CI 
(FT 67% v. MT 79% less calculus).

Tables 4 and 5 and Figures 2 and 3 show the
changes observed in HbA1c over the course of the
study. Because the groups were so small, we can

Figure 1. Observed changes in oral health variables.
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has been seen in other periodontal and diabetes 
studies.30,41,42

Sample size presented the major flaw in this
study and was exacerbated by the need to 
accommodate statistically for 15 subjects (nine 
in the FT and six in the MT groups) undergoing
changes in their diabetes medications. In addition, 
as this study was being completed, results of a 
systematic review of like studies indicate much
larger samples sizes are needed to determine
what intensity and duration of periodontal therapy 
is needed to answer the question, particularly
when the severity of periodontitis is mild.31

Other modest limitations of this study include
failure to have a non-treatment control group, 
failure to provide placebo rinse to the MT group, 
measuring GI and CAL only on the six Ramfjord

MT subjects, and no changes in CAL occurred 
because very few (n=3) baseline pocket depths 
were greater than 3 mm. Increased levels of
calculus in the FT groups is certainly explained by 
their use of chlorhexidine.35

Diabetic subjects entering the study with HbA1c
levels above 9.0 experienced a trend toward
greater HbA1c reductions than those with levels 
below 9.0 at baseline, regardless of the study 
condition to which they were exposed. These
subjects experienced 0.6 reduction in HbA1c, 
which is similar to other periodontal interventions
of this nature.38-40 However, because of the small 
samples sizes, the differences between groups 
did NOT reach statistical significance. At the 
eighth month follow-up, mean HbA1c in all groups
gravitated toward return to baseline levels as

Table 3. Oral health variables.
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Table 4. Effect of periodontal treatment on HbA1c.
(Subjects with no medication change.)

Table 5. Effect of periodontal treatment in subjects requiring medication change.
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desirable in a given patient with mild periodontal
inflammation. As little as a 1% decrease in HbA1c
has been shown to reduce myocardial infarctions 
by 14%,46 and a 1% elevation in HbA1c results
in a 25% increase in complications.45 Large scale 
(medical, non-dental) studies in the US and UK 
of intensive medical treatment regimens resulted 
in an average HbA1c reduction of 1.86 (or
approximately 19%).1-2,10,21 These reductions are
comparable to periodontal intervention studies of 

teeth39 instead of the entire dentition, and 
inherent difficulties blinding an examiner when
chlorhexidine stain is present. As in all university-
based studies, the results may not be as 
generalizable to “real world patients” as would be 
the results from practice-based and community-
based studies.

With the limitations noted, a reduction of 0.6 
(or 6%) HbA1c should be considered clinically 

Figure 2. No significant difference was found between 
experimental and control HbA1C levels (p>.05) at baseline, six 
months, and eight months.

Figure 3. Comparison of changes in HbA1C over time for test subjects and those excluded because of medication 
change during trial period, grouped according to initial levels. There were no significant differences within each 
group over time but significant (p<.05) differences between subjects with <9% and >9% HbA1C entry levels are 
shown (*). The reduction in baseline to six months for the medication change groups >9% can be seen to be about 
twice that noted for the test groups >9% (downward arrows).
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Conclusion
Overall, modest improvements in HbA1c were
detected with a trend towards FT being better than 
MT. Although this pilot trial was under-powered 
to detect small between-group differences, the 
magnitude of our findings (0.6 mean improvement 
in HbA1c) matches closely findings from the only
meta-analysis conducted on this topic to date.
Larger scale studies must be undertaken on
diabetic patients with periodontal problems.

Clinical Significance
Preventive periodontal regimens for diabetic
patients should be sufficiently intense and
sustained to eliminate periodontal inflammation and
should be closely coordinated with the patient’s 
overall clinical diabetic management.

severe periodontitis patients which yield HbA1c 
reduction (up to 17.1%) when using antibiotics 
with special populations more severely affected by 
periodontitis and diabetes, such as Pima Indians
and US Veterans.23,30

Clearly, the modest, short-term improvement
in metabolic control achieved with a group of
diabetic patients with fairly good oral health points
to the need to perform a larger-scale, longer-
term study with diabetic patients who have more
serious inflammatory and infectious oral diseases. 
While it is likely practicing dentists and physicians
are intuitively aware that alleviation of oral disease 
and the associated infection has a beneficial effect 
on metabolic control of diabetes, the magnitude
of this effect and its long-term sequelae need 
additional documentation.
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