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Abstract
Objective: The aim of this study was to find out if periodontal therapy has any effect
on glycemic control of type 1 diabetes mellitus (DM).

Subjects and Methods: The periodontal health status of 65 type 1 diabetic subjects
was assessed at the baseline and 8 weeks after completion of periodontal therapy.
Glycemic control was assessed on both visits by measuring the percentage of
glycosylated haemoglobin (GHbA1c). The change in HbA1c (DHbA1c) was assessed
by using both a positive or negative change X0.5% and any change in HbA1c.

Results: The mean HbA1c level (� SD) of the whole study group was 8.6% (� 1.5) at
the baseline and 8.5% (� 1.5) after treatment. Glycemic control improved during the
study period in 23 subjects (35%) and worsened in 18 subjects (28%). Approximately
78% of the bleeding sites and 87% of the sites with probing depth X4 mm presented
healing. DHbA1c associated significantly with baseline HbA1c but not with baseline
periodontal health status or periodontal healing.

Conclusion: Regardless of a significant resolution of periodontal infection, a great
majority of the subjects did not present any improvement in their glycemic control.
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It has been suggested that a two-way
relationship exists between diabetes
mellitus (DM) and periodontal disease.
Accordingly, DM is a known risk
factor of periodontal disease (Cianciola
et al. 1982, Taylor et al. 1998, Salvi
et al. 2005, Lalla et al. 2007) but, also
vice versa, periodontal disease may
complicate the severity of diabetes by
worsening the degree of glycemic

control (Grossi & Genco 1998, Donahue
& Wu 2001, Nishimura et al. 2003).

The results of studies on the effect of
periodontal therapy on glycemic control
of DM are conflicting. A number of
studies indicate that glycemic control
can be improved by non-surgical
periodontal treatment, especially when
combined with systemic antimicrobial
therapy (Miller et al. 1992, Grossi et al.
1996, 1997, Iwamoto et al. 2001,
Stewart et al. 2001, Skaleric et al.
2004, Navarro-Sanchez et al. 2007).
However, based on a meta-analysis of
10 studies involving 456 type 1 and type
2 diabetics, Janket et al. (2005) con-
cluded that there is no evidence strong
enough to indicate that periodontal
treatment would affect glycemic control

in diabetic patients. In line with the
previous studies, the results of a recent,
randomized, controlled clinical trial
among poorly controlled type 2 patients
done by Jones et al. (2007) revealed no
significant benefit of periodontal therapy
after 4 months.

A vast majority of studies investigat-
ing the effect of periodontal therapy on
glycemic control have been conducted
among type 2 diabetic subjects. One
conclusion drawn from the meta-
analysis by Janket et al. (2005) was
that stronger effects of periodontal treat-
ment on HbA1c levels were observed in
studies investigating type 2 DM when
compared with studies that examined
predominantly type 1 DM group. The
recommendation of the group is that
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future studies should be limited to type 2
patients. There are also studies in which
both type 1 and type 2 diabetic subjects
have been included (Westfelt et al.
1996, Christgau et al. 1998, Al-Mubarak
et al. 2002).

Since the first report of the effect of
periodontal therapy on diabetes control
by Williams & Mahan (1960), only a
few studies have been made that exclu-
sively cover type 1 diabetic subjects.
Among these is the pilot study of nine
subjects with insulin-dependent diabetes
mellitus (IDDM) conducted by Miller
et al. (1992). The authors reported that
metabolic control of diabetic patients
with moderate to severe periodontitis
could be altered by controlling their
periodontal inflammation. In line with
this, Skaleric et al. (2004) report a
decrease in HbA1c levels in type 1
diabetic subjects after periodontal
therapy. However, despite significant
improvement in periodontal health
status after non-surgical periodontal
therapy, no significant improvement in
HbA1c levels have been observed in
other studies (Seppälä & Ainamo 1994,
Alridge et al. 1995, Smith et al. 1996). A
closer inspection of the above studies
reveals that there is great variation in the
severity of both periodontal and diabetic
status between the studies. No definite
conclusions can therefore be drawn on
the effect of periodontal treatment on
glycemic control in type 1 diabetic
patients, and a need for further studies
still remains.

In 2001–2006, we examined the
periodontal health status and glycemic
control of a group of type 1 diabetic
subjects (Raunio et al. 2008) attending a
primary health care diabetes unit. Their
periodontal health status and the level of
glycemic control were re-examined
after completion of periodontal therapy.
The aim of the present study was to
investigate the effect of improved
periodontal health on glycemic control
of type 1 DM.

Material and Methods

The study protocol was approved by the
ethical committee of Oulu University
Hospital and an informed consent form
was signed by all the subjects.

Design

The subjects of the present study were
examined clinically at the baseline, then

treated periodontally and re-examined
after the treatment. The length of
the treatment period was on average
15.4 weeks. The follow-up examination
was performed approximately 8
weeks after completion of the therapy.
To assess the level of glycemic
control (HbA1c), blood samples were
taken at the baseline and in the
follow-up examination. In the longitu-
dinal setting of the study, the subjects
served as their own controls.

Subjects

Originally, 80 diabetic subjects with
type 1 DM, mainly from the Diabetes
Clinic of Oulu Health Center, volun-
teered to participate in our main study
of periodontal disease and type 1 DM
(Raunio et al. 2008). Fifteen of them
were either unwilling to continue the
study, moved to another locality or had
no need for periodontal therapy at the
time of the baseline examination (two
subjects), leaving a total of 65 subjects
to participate in the present study.

Subjects needing prophylactic anti-
biotic medication in association with
periodontal probing as well as those
with immunosuppressive medication
were excluded. None of the subjects
were/had been on antibiotics at the
time of the baseline examination or 4
months before it. Data concerning
smoking were obtained by interview
and the subjects were categorized as
smokers and non-smokers.

Periodontal variables

The following periodontal variables
were examined by the same specialist
in periodontology (T. R.) in both exam-
inations: visible plaque corresponding to
scores 2 and 3 of the Sillness & Löe
(1964) plaque index, probing pocket
depth (PD) from gingival margin to the
base of the crevice/pocket, bleeding on
probing (BOP) 20–30 s after probing
and attachment level (AL) from the
cemento-enamel junction to the base of
the crevice/pocket (Table 1). The mea-
surements were performed on four
surfaces of each tooth (mesiobuccal,
midbuccal, distobuccal and midpalatal/
lingual) and the extent of periodontal
disease was expressed as mean percen-
tages of affected sites out of the total
number of sites measured. DBOP,
DPDX4 mm and DPDX6 mm, i.e. the
difference in the extent of sites with
BOP, PDX4 mm and PDX6 mm

between the baseline and the follow-up
examination were calculated to indicate
periodontal healing. A median of
DPDX4 mm was used to divide the
subjects into two categories of healing
response: those below the median
belonging to the ‘‘moderate response’’
group and those above the median
belonging to the ‘‘good response’’
group (Table 2).

Periodontal therapy

The anti-infective periodontal therapy
consisted of oral hygiene education,
scaling and root planing and periodontal
surgery whenever indicated. With
clinical periodontal health as the goal,
periodontal treatment was performed
according to principles used in the uni-
versity hospital clinic by a team includ-
ing a dental hygienist, specializing
dentists and a senior periodontist
(T. T.). Periodontal healing was mon-
itored during the treatment phase by
observing PD and BOP, and registering
residual calculus/root surface rough-
ness, and treatment was continued until
adequate periodontal healing could be
observed. A follow-up examination was
scheduled approximately 8 weeks after
completion of the treatment.

Based on microbial culture analysis
of Porphyromonas gingivalis, Actinoba-
cillus actinomycetemcomitans, Prevo-
tella intermedia/nigrescens, Tannerella
forsythia, Micromonas micros and Cam-
pylobacter rectus, systemic antibiotics
were prescribed to eight patients in
conjunction with the therapy. The
following antibiotics were used:
doxycycline, metronidazol, amoxicillin,
amoxicillin/clavulanic acid, ciprofloxa-
cin, clindamycin and azitromycin. In
addition, one elderly patient with severe
diabetic complications received
penicillin to support wound healing
in association with a tooth extraction
and a surgical flap procedure.

Diabetes status

The blood samples of both examinations
were analysed for glycosylated haemo-
globin (HbA1c, %) in the same labora-
tory using immunoassay methods.
DHbA1c (%) was calculated to indicate
any change in the actual HbA1c value
from the baseline to the follow-up
examination. The range of DHbA1c
(%) was from � 2.7 to 12.8 (Fig. 1).
In addition, a X0.5% decrease or
increase in HbA1c between the baseline
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and the follow-up examination was
recorded as an improvement or worsen-
ing of glycemic control (Tables 1, 2 and
4). Lack of such change was considered
‘‘stable HbA1c’’. A regression analysis
was used to study possible associations
between DHbA1c and periodontal
healing (DBOP, DPDX4 mm and
DPDX6 mm), baseline periodontal health
status and baseline HbA1c (Table 3).

Patient records were used to evaluate
individual variation in glycemic control
before the study period (pre-intervention

HbA1c levels, Table 4). For this
purpose, a period corresponding in
length to the actual study period (23
weeks on average) was chosen. These
data were available for 60 subjects and
included HbA1c measurements made
either in the hospital laboratory or in
the unit using a simple and quick
method utilizing monoclonal antibody
agglutination reaction (DCA, Siemens,
Eschorn, Germany).

Data concerning the year of onset of
DM and the presence of retinopathy

(proliferative or non-proliferative), nep-
hropathy (micro- or macro-albuminuria),
neuropathy and macro-vascular complica-
tions (stroke, myocardial infarction) were
retrieved from patient records.

Most of the subjects of the present
study visited the same primary care
diabetes unit and were treated by the
same specialist in diabetology (L. H.).
However, a few patients were occasion-
ally treated in the university hospital’s
eye and kidney clinics. Regular treat-
ment of type 1 DM according to the

Table 2. Mean levels ( � SD) of HbA1c (%) at the baseline and after periodontal therapy and changes in HbA1c levels between the baseline and the
follow-up examination by control of DM, periodontal healing response (DPDX4 mm) and severity of periodontitis

HbA1c
Baseline

HbA1c
After therapy

Decrease in
HbA1c n (%)

Stable
HbA1c n (%)

Increase in
HbA1c n (%)

Baseline control of DM
Good (HbA1co8.5%, n 5 30) 7.3 � 0.8 7.5 � 1.0 7 (23.3) 12 (40.0) 11 (36.7)
Poor (HbA1cX8.5%, n 5 35) 9.6 � 0.9 9.3 � 1.2 16 (45.7) 12 (34.3) 7 (20.0)
Severity of periodontitis at baseline
Early (PD45 mm, n 5 44) 8.3 � 1.3 8.2 � 1.3 14 (31.8) 19 (43.2) 11 (25.0)
Advanced (PDX6 mm, n 5 21) 9.2 � 1.5 9.0 � 1.6 9 (42.9) 5 (23.8) 7 (33.3)
Periodontal healing (DPDX4 mm)n

Good (n 5 32) 8.0 � 1.2 8.0 � 1.2 8 (25.0) 15 (46.9) 9 (28.1)
Moderate (n 5 33) 9.1 � 1.4 8.9 � 1.5 15 (45.5) 9 (27.3) 9 (27.3)

Only a X0.5% increase or decrease from the baseline to the follow-up examination was considered a change, otherwise the level of glycemic control was

considered stable.
nThe median value of DPDX4 mm was used as a cut-off point between the groups.

DM, diabetes mellitus; PD, probing pocket depth.

Table 1. Characteristics of the subjects in the whole study group (n 5 65) and separately in subjects with a decrease in HbA1c, with stable GHbA1c
and with an increase in GHbA1c between the baseline and the follow-up examination

All subjects
(n 5 65)

Decrease in HbA1c
(n 5 23)

Stable HbA1c
(n 5 24)

Increase in
HbA1c (n 5 18)

Age (years, mean � SD) 40.0 � 12.8 38.6 � 13.2 37.8 � 11.3 44.6 � 13.9
Range 18.6–74.4 18.6–64.4 23.3–60.7 22.4–74.4
Females (n) 38 14 12 12
Smokers (n) 10 2 3 5
Diabetes variables
HbA1c (%, mean � SD)

Baseline 8.6 � 1.4 9.3 � 1.3 8.2 � 1.4 8.1 � 1.2
Follow-up 8.5 � 1.4 8.3 � 1.2 8.2 � 1.5 9.2 � 1.4
Duration of DM (years, mean � SD) 20.1 � 12.4 17.9 � 11.2 19.0 � 11.8 24.3 � 14.1
Range 1.2–48.1 1.6–43.5 1.2–42.6 4.2–48.1
Complications of DM
present (n) 41 13 14 14

Periodontal variables (mean percentage of sites/subject � SD)
Plaque 30.4 � 23.7 31.2 � 24.6 30.8 � 22.6 28.8 � 25.4
BOP 68.7 � 14.7 69.6 � 14.4 66.2 � 14.8 70.9 � 15.3
PDX4 mm 24.0 � 20.2 27.7 � 22.5 19.8 � 18.6 24.7 � 19.4
PDX6 mm 3.0 � 8.6 4.4 � 12.2 2.2 � 7.0 2.3 � 4.2
ALX4 mm 13.3 � 23.6 14.6 � 26.3 11.4 � 22.3 14.3 � 22.8
ALX6 mm 4.4 � 12.5 4.9 � 11.2 3.5 � 11.4 4.9 � 15.9
DBOP 54.5 � 17.8 51.7 � 16.9 55.0 � 18.5 57.6 � 18.6
DPDX4 mm 20.5 � 16.9 23.7 � 19.0 17.0 � 15.2 21.1 � 16.2
DPDX6 mm 2.9 � 8.1 4.4 � 12.0 1.8 � 5.4 2.3 � 4.2

Only a X0.5% increase or decrease was considered a change, otherwise the level of glycemic control was considered stable.

DM, diabetes mellitus; PD, probing pocket depth; BOP, bleeding on probing; AL, attachment level.
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guidelines of the Finnish Diabetes
Association for the treatment of type 1
DM was delivered in the primary health
care unit. Changes in insulin doses were

registered for the 14 diabetics whose
treatment regimen was supplemented
with a new long-acting insulin (glargi-
nin) during the study period or 46

months before the baseline examination
(Fig. 1).

Results

There were altogether 38 females and 27
males with a mean age of 40.0 (� 12.8)
years and with a mean diabetes duration
of 20.1 (� 12.4) years (Table 1). The
mean HbA1c level of the whole group
was 8.6% (� 1.4) at the baseline and
8.5% (� 1.4) after periodontal therapy.
Diabetic complications were present in
41 subjects.

At the baseline, two subjects presented
BOP but no sites with PDX4 mm. One
third (36.9%) of the subjects had
PDX4 mm on X30% of the sites, and
32.3% had at least one site with
PDX6 mm. A total of 33.8% of the
subjects presented at least one site with
ALX6 mm. BOP was recorded on a total
of 68.7% of the sites per subject, and
24.0% and 3.0% of the sites presented
PDX4 mm and PDX6 mm, respectively
(Table 1). Excellent healing of deepened
periodontal pockets occurred as indicated
by DBOP of 54.5%, DPDX4 mm of
20.5% and DPDX6 mm of 2.9%.

An improvement in glycemic control
after periodontal therapy was observed
in 23 subjects (35.4%), a stable level in
24 subjects (36.9%) and a worsening in
18 subjects (27.7%) (Fig. 1). Compar-
isons of these subgroups with respect to
their demographics, diabetes and perio-
dontal data are presented in Table 1.
While the HbA1c level of the nine
subjects who received a systemic anti-
biotic in conjunction with the therapy
remained stable in one subject, four of
them presented a decrease and another
four an increase in HbA1c level.

The mean HbA1c level of the sub-
jects presenting an improvement in gly-
cemic control was 9.3% at the baseline
and 8.3% after periodontal therapy.
Respectively, a change from 8.1% to
9.2% was observed in subjects present-
ing a worsening in their glucose control.
The periodontal health status of the
subjects and healing of periodontal
infection were similar in the three
groups. Altogether, three of the subjects
presenting an improvement in their
glycemic control and six of those with
worsening glycemic control were started
on a new long-acting insulin (Fig. 1).

Stratification of the subjects by the
baseline level of glycemic control, the
baseline severity of periodontal disease

Fig. 1. Subject level changes in HbA1c levels between the baseline and the follow-up
examination. A X 0.55% increase or decrease was considered a change, otherwise the level
of glycemic control was considered stable. Subjects for whom a long-acting insulin treatment
was started are indicated separately.

Table 3. Age and smoking-adjusted associations between DHbA1c (%) and periodontal healing
(DBOP, DPDX4 mm andDPDX6 mm), baseline HbA1c (%) and baseline extent of BOP,
PDX4 mm and PDX6 mm

b 95% CI for b p-value

DBOP 0.001 � 0.019–0.022 0.892
Baseline HbA1c � 0.227 � 0.391–� 0.062 0.008

Baseline BOPn � 0.002 � 0.026–0.023 0.894
DPDX4 mm 0.008 � 0.047–0.064 0.765
Baseline HbA1c � 0.194 � 0.354–� 0.035 0.018

Baseline PDX4 mmn � 0.019 � 0.065–0.028 0.428
DPDX6 mm � 0.112 � 0.363–0.138 0.373
Baseline HbA1c � 0.181 � 0.335–� 0.028 0.021
Baseline PDX6 mmn 0.069 � 0.166–0.304 0.559

nExtent/percentages of affected sites per person.

BOP, bleeding on probing; PD, probing pocket depth.

Table 4. Cross-tabulation of changes in HbA1c levels during the study period and during a
selected period before the study (pre-intervention HbA1c levels)

Pre-intervention HbA1c levels HbA1c levels during the study period

decrease stable increase total

Decrease 1 6 5 12 (20.0)
Stable 14 10 8 32 (53.3)
Increase 6 6 4 16 (26.7)
Total 21 (35.0) 22 (36.7) 17 (28.3) 60 (100.0)

Only a X0.5% increase or decrease from the baseline to the follow-up examination was considered a

change, otherwise the level of glycemic control was considered stable.
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and healing response indicated that
subjects with good control, early
periodontal disease and good healing
response presented lower HbA1c levels
when compared with those with poor
control, advanced periodontal disease
and only moderate healing response
(Table 2). The changes in the mean
values of HbA1c from the baseline to
the follow-up examination were very
small in each group. As regards to
individual changes in glycemic control,
there were relatively more subjects
whose control improved among those
with poor control of DM (45.7%),
advanced periodontal disease (42.9%)
and only moderate healing response
(45.5%) than there were among
those with good control (23.3%), early
periodontal disease (31.8%) and good
healing response (25.0%). Subjects with
good control of DM, early periodontal
disease and good healing response were
more likely to have stable HbA1c during
the study period.

The estimates of the regression
models used to study the associations
between DHbA1c and its determinants
are shown in Table 3. After adjusting for
age, smoking, baseline HbA1c and
baseline extent of periodontal disease,
no statistically significant associations
were found between DHbA1c and
periodontal healing. In each of the three
models, baseline HbA1c turned out to be
a significant determinant of DHbA1c.

The analysis of the overall stability of
the level of glycemic control was
performed by cross-tabulating the
changes in glycemic control during a
period before the study and the present
study period (Table 4). There were more
subjects with an improvement in control
during the present study than during the
pre-intervention period (35.0% versus
20.0%) and less of those whose control
remained stable (36.7% versus 53.3%).
There were only 10 subjects whose
glycemic control remained stable during
both periods.

Discussion

The main result of the present study is
that regardless of a significant resolution
of periodontal infection, a great
majority of the subjects did not present
significant improvement in their glyce-
mic control. The subject-level variation
in glycemic control, as indicated by
changes greater than or equal to
� 0.5% of the HbA1c levels, was most

evident (Fig. 1, Table 4). However, the
variation was not related to either base-
line periodontal health status or perio-
dontal healing (Tables 1–3). The only
variable associating significantly with
DHbA1c was baseline HbA1c (Table 3).

We chose to analyse the mean values
(� SD) of HbA1c, DHbA1c and the
decreases/increases in HbA1c to get a
more relevant picture of possible
changes in glycemic control. The cut-
off point for the change in HbA1c value
(� 0.5%) was arbitrarily chosen to mini-
mize the effect of method-related errors
in HbA1c laboratory analysis. Accord-
ingly, an improvement in glycemic con-
trol was observed in 35% of the
subjects, but during the same period,
control worsened in 28% (Table 1).
Miller et al. (1992) reported improve-
ment in glycemic control along with a
consistent decrease in bleeding scores
in five of their nine IDDM patients,
whereas in the remaining studies among
type 1 diabetic subjects (Seppälä et al.
1993, Alridge et al. 1995, Skaleric et al.
2004), no patient-level changes have
been reported. Using reductions of
0.5% and 1% in HbA1c levels, Jones
et al. (2007) found that 52% and 34% of
their subjects presented improvement in
glycemic control after periodontal
therapy. Patients with type 2 diabetes
treated periodontally by Stewart et al.
(2001) presented an overall improve-
ment of 17.1% in HbA1c values.
However, a patient-level inspection
revealed that while a vast majority of
the subjects (27 out of 36 subjects) in
the treatment group improved their gly-
cemic control, there were also five sub-
jects with no change and four subjects
whose glycemic control worsened.
In the untreated control group,
glucose control worsened in 10 subjects,
remained stable in another 10 and
improved in 16 subjects. These results
together with the current findings thus
clearly indicate that fluctuation in
HbA1c levels is evident and the benefits
of periodontal therapy are not necessa-
rily reflected in HbA1c levels. Based on
the results of the present study, no
conclusions can be drawn on whether
or not the elimination of periodontal
infection had other beneficial effects
on the diabetes status. Therefore, future
longitudinal studies are needed to
investigate other outcomes of perio-
dontal therapy, including effects on
the development and progression of sys-
temic complications of DM and changes
in the level of systemic inflammation.

The pathogenic mechanisms in type 1
and type 2 diabetes are quite different,
which may have an effect on the risk of
periodontal disease as well as on other
co-morbidities in the two groups of
patients. In addition, the treatment
strategies differ between the two
types and, apparently, the outcomes of
periodontal therapy are also different
and should be assessed separately in
these two patient categories (Janket
et al. 2005, Lalla 2007). Among the
factors contributing to the variation in
glycemic control in type 1 DM are
insulin dose, diet and exercise. It has
been speculated that due to tight mon-
itoring of glucose levels and adjustment
of insulin doses in type 1 DM, improve-
ment in glycated haemoglobin level
after periodontal therapy may be more
difficult to achieve (Janket et al. 2005,
Lalla 2007). Based on the usual recom-
mendations for type 1 diabetic patients,
the subjects of the present study were
advised to adjust their meal insulin doses
according to carbohydrates, and although
no benefit of periodontal therapy to gly-
cemic control was observed on the prac-
tical level, we cannot fully ignore that a
minor decrease in glucose levels occurred
in some subjects. This point was
addressed in the very early reports by
Williams & Mahan (1960) and Wolff
(1977), who report lower blood and urine
glucose levels as well as lower needs for
insulin after periodontal therapy and
extraction of infectious teeth.

A significant resolution of perio-
dontal infection was seen in the present
subjects (Table 1). This is one of the
strengths of our study when compared
with previous studies in which infection
seems to remain in a number of sites at
the time of re-examination (Miller et al.
1992, Alridge et al. 1995, Smith et al.
1996, Skaleric et al. 2004). In reporting
the effect of periodontal therapy on
glycemic control among type 2 diabetic
subjects after 4 months, Jones et al.
(2007) consider this point and suggest
that more complete periodontal healing
results could obviously be seen after 12
months. The length of the follow-up
period is an important issue also with
regard to changes in HbA1c levels. As
the follow-up examination was sched-
uled approximately 8 weeks after the
completion of periodontal therapy, the
recommended minimum length 2-month
follow-up (Janket et al. 2005) was
reached in our study. However, the
actual length of the follow-up in this
study may be considered longer than 8
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weeks in the sense that gradual healing
of periodontal infection obviously
occurred in most patients during the
entire treatment period (15.4 weeks, on
average).

Systemic antibiotics in conjunction
with periodontal therapy have been
shown to amplify improvement in
glycemic control (Grossi 2001). The
finding that four subjects who received
antibiotics in conjunction with the ther-
apy presented improved HbA1c levels
and another four decreased HbA1c
levels does not support the above.

The interpretation of our results is
complicated by some factors. Introduc-
tion of new long-acting insulins at the
same time with our data gathering may
have influenced the HbA1c change. We
considered long-acting insulins (Fig. 1)
if they were administered during the
study period or 46 months before it.
In practice, administration of new
insulin was started cautiously, e.g. with
doses that were obviously not high
enough, and this may be one reason
for the increases in HbA1c in some
subjects. Secondly, while the HbA1c
levels both at the baseline and after
periodontal therapy were measured in
the same laboratory, the pre-interven-
tion values were measured partly in the
laboratory and partly in the unit using
DCA (Table 4). It is possible that
the method-related difference between
the two measurements may cause some
inaccuracy in the result concerning
the pre-intervention period.

We did not perform statistical power
calculations of the sample size, and one
of the shortcomings of this study is that,
due to the small number of patients it is
underpowered, a fact that absolutely
holds true for all the previous studies
among type 1 diabetics. As regards the
size of the sample, even Jones et al.
(2007) after conducting the largest study
among type 2 patients and using a
feasible sample size of 165 subjects
consider their study as underpowered.
They suggest that a total of 362 subjects
per group would be needed to detect a
10% difference in the proportion of
subjects with improvement of at least
1% in HbA1c between periodontally
treated and untreated subjects. The
post hoc calculations by Janket et al.
(2005) indicate that at least 246 partici-
pants would be needed to observe a 10%
reduction in HbA1c (0.7% in actual
value of HbA1c) with 90% power after
periodontal therapy. Regardless of the
fact that periodontal therapy has been

demonstrated to have favourable effects
on metabolic control of type 2 diabetic
subjects, large-scale multi-centre clini-
cal trials are needed to confirm the
current evidence. As only around 10%
of diabetics are of type 1, a special
challenge exists in recruiting a large
enough sample of type 1 diabetic
subjects.

Although the results of the present
study should be interpreted with caution
due to the fairly small sample size, they
add to the current knowledge of the
effect of periodontal therapy on glyce-
mic control in type 1 diabetic patients.
Within the limitations of the study, we
conclude that great inter-individual
variation occurred in the response to
periodontal therapy when measured as
a change in the level of glycemic
control. Resolution of periodontal
infection did not necessarily result in
improved glycemic control. Regardless
of this result, periodontal treatment of
type 1 diabetic subjects should not
be neglected. The good response to
anti-infective periodontal treatment
observed here holds promise in
maintaining periodontal health and
functional occlusion in type 1 diabetic
subjects.
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Clinical Relevance

Scientific rationale for the study: The
results of previous studies concern-
ing the effect of periodontal therapy
on glycemic control of type 1 DM
are conflicting.
Principal findings: A significant
resolution of periodontal inflamma-

tion was observed after anti-infective
periodontal therapy. Improvement in
glycemic control associated with the
baseline HbA1c levels (%) but not
with periodontal healing.
Practical implications: Good
response to anti-infective periodontal
therapy holds promise of maintaining

periodontal health in type 1 diabetic
subjects. A need for larger studies
concerning beneficial outcomes of
periodontal therapy other than
improvement of glycemic control
remains.
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