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Abstract

Objective—In the Mexican-American population, the prevalence of Type 2 diabetes mellitus
(T2DM) is as high as 50% of the population. This randomized controlled clinical trial was
designed to elucidate how treatment of periodontal disease affects HbALc values in this
population.

Materials and Methods—154 T2DM patients with periodontal disease were enrolled in the
study. The test group was treated with scaling and root planing (SRP); the control group received
oral hygiene instructions. At baseline and 4-6 weeks after therapy, a complete periodontal
examination was performed. Blood was collected at baseline and 4 months later for HbAlc levels.

Results—126 individuals completed the study. Baseline mean + SD HbAlc for the test and
control groups were 9.0 + 2.3% and 8.4 + 2.0%, respectively. Non-significant difference in HbAlc
reductions (0.6+2.1% and 0.3+1.7%) was found between test and control groups at 4 months.
Comparisons of the periodontal clinical parameters between the test and control groups found
significant differences with improved results in the test subjects.

Conclusions—No statistically significant differences were found in the changes of HbAlc
levels between test and control groups. Non-surgical periodontal therapy improved the magnitude
of change in periodontal parameters as compared to the control subjects.

ClinicalTrials.gov Identifier: NCT01128374
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Type 2 diabetes mellitus (T2DM) is a growing health concern, with incidence increasing in
parallel with obesity (CDC, 2011). Diabetes has been linked to nephropathy, retinopathy,
neuropathy, cardiovascular disease, and periodontitis (Soskolne and Klinger, 2001). Its total
direct and indirect medical costs surpass $147 billion annually in the US alone (Center for

Corresponding author: Isabel C. Gay, The University of Texas Health Science Center at Houston, School of Dentistry, Department of
Periodontics, 7500 Cambridge St., Houston, TX 77054, Tel: 713-486-4390, Isabel.Gay@uth.tmc.edu.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Gay et al.

Page 2

Disease Control and Prevention, 2012b). Periodontitis is a known risk factor for the
deterioration of glycemic control over time (Mealey and Oates, 2006). In a 2 year
longitudinal trial, patients with diabetes and severe periodontitis had a six-fold increased risk
of deteriorating glycemic control compared to patients with diabetes and no periodontitis
(Taylor et al., 1996). Periodontitis may also be associated with an increased risk of other
diabetic complications. For example, 82% of diabetic patients with severe periodontitis
experienced the onset of one or more major cardiovascular, cerebrovascular, or peripheral
vascular events compared to 21% of diabetic subjects without periodontal disease
(Thorstensson et al., 1996). A longitudinal trial examined the effect of periodontal disease
on overall mortality and cardiovascular disease-related mortality in more than 600
individuals with T2DM. The overall mortality rate from cardio-renal disease in patients with
diabetes was 3.5 times higher in subjects with severe periodontitis (Saremi et al., 2005). The
death rate from ischemic heart disease and diabetic nephropathy was 2.3 and 8.5 times,
respectively, higher in severe periodontitis than in healthy or mild periodontal disease
subjects. These results suggest that the presence of the chronic inflammatory status
associated with periodontal disease in patients with diabetes may be associated with
systemic deterioration.

Intervention trials have assessed the potential effects of periodontal therapy on glycemic
control in diabetics. A meta-analysis (Engebretson and Kocher, 2013) showed an overall
decrease in glycohemoglobin (HbA1c) of 0.36 (95% CI 0.19, 0.54) in diabetic subjects
treated with periodontal therapy as compared to non-treated control. Another meta-analysis
by (Sgolastra et al., 2013) showed a HbAlc reduction of 0.65% (95% CI 0.43, 0.88) after
scaling and root planing (SRP). Whereas, a multicenter trial by Engebretson et. al., (2013)
contradicted such effect, showing a non-statistically significant increase on HbAlc after
SRP therapy. Therefore, conflicting evidence on the effect of SRP on glycemic control
remains. Some racial/ethnic groups with a large proportion of immigrants have a high
prevalence of cardiovascular risk factors including hypertension, hypercholesterolemia, and
diabetes (Taylor and Borgnakke, 2008, Borrell et al., 2007). A study (Haffner et al., 1990)
demonstrated that Mexican-Americans have an increased prevalence of T2DM compared to
the general United States population. The Hispanic population, comprising 14.8% (44.3
million) of the US population (Center for Disease Control and Prevention, 2012a), is an
underserved group facing several challenges such as socioeconomic status, language barriers
and limited exposure to medical treatments which increases the risk of diabetic
complications (Novak et al., 2008, Trevino et al., 2008).

Therefore, the aim of this randomized controlled trial was to evaluate the effect of non-
surgical periodontal therapy, compared to no instrumentation, on glycemic control in a
Hispanic population with diabetes and moderate to severe chronic periodontitis. Changes in
periodontal clinical parameters were evaluated as secondary outcome measures.
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Material and Methods

Study design

This randomized controlled trial allocated patients via computer randomization into the
treatment group consisting on scaling and root planing and oral hygiene instructions or the
control group which only received oral hygiene instructions.

After initial screening, subjects were invited to participate in a baseline diagnostic
appointment when a medical history was obtained as well as a complete periodontal
examination including probing depths (PD), clinical attachment levels (CAL), distance from
the free gingival margin to the cementoenamel junction (FGM-CEJ), and bleeding on
probing (BOP). Blood was drawn for initial HbAlc values. At this appointment patient
education regarding periodontal disease and its association with diabetes was given along
with oral hygiene instructions including the modified Bass technique, use of interproximal
toothbrushes and dental floss. Experimental subjects were scheduled to return for SRP.
Scaling and root planing was performed with an ultrasonic scaler (Dentsply, NY,) and
Gracey curettes (Hu-Friedy, IL). Two quadrants were instrumented at each appointment
under local anesthesia, using 2% lidocaine with 1:100,000 epinephrine (Dentsply, NY), with
an endpoint of achieving smooth root surfaces (Greenstein, 1997). The procedure was
performed by two calibrated periodontists.

Test subjects were appointed 4-6 weeks after scaling and root planing, while control
subjects were seen 4-6 weeks after baseline examination for periodontal re-evaluation
(Morrison et al., 1980, Greenstein, 1997). At this appointment, all periodontal measurements
were repeated, oral hygiene instructions reinforced, and any changes in medical history were
recorded according to a standardized questionnaire. The medication change was determined
to be related to diabetes management or not. If the medication was prescribed to decrease
HbA1c values, the patient was labeled as “increased”. On the other hand, if the patient
discontinued a medication for any reason we considered a “decrease”. Four months after the
baseline appointment, all subjects returned for the 5" and final appointment where blood
was drawn for final HbAlc values (Figure 1).

Subject population

This study was performed at the University of Texas Health Science Center at Houston.
Following approval of the study by the Committee for the Protection of Human Subjects,
596 subjects were screened. 154 subjects met the inclusion criteria: nonsmokers, at least 18
years old, diagnosed with T2DM, Hispanic origin, dental treatment no less than 1 year ago,
no systemic antibiotic therapy within 6 months of recruitment, and presence of localized or
generalized severe chronic periodontitis according to the American Academy of
Periodontology (AAP) criteria (Armitage, 1999). HbAlc levels for inclusion in the study
equaled = 6.5%. Subjects with initial HbA1C values between 5.7-6.5 % were included if
they were taking hypoglycemic medications (n=16).

Permuted blocks randomization with varying block sizes using Stata 11 was performed by a
statistician (DT) to generate allocation sequences. These sequences were used by the
research coordinator (AC) to recruit and blindly randomize 154 participants either to a
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control (n=77) or experimental group (n=77) with a 1:1 allocation ratio (Figure 1). The
sample size was calculated based on the primary outcome HbA1c. A previous study
(Koromantzos et al., 2011) reported a difference of 0.5% (SD, 0.85%) in HbAlc change
between experimental and control groups at 3 months. To detect this difference, a sample of
77 patients in each group (including 20% attrition) was required to achieve 90% power with
two-sided alpha=0.05 (PS-Power and sample size calculation version 3.0) (Dupont and
Plummer, 1990).

HbAlc assessment

Change in HbA1c levels at 4 months was the primary outcome. Upon patient recruitment,
approximately 6ml of blood was collected from a peripheral vein and transported at 20°C to
Memorial Herman Hospital (Houston, TX) for HbAlc reading. The personnel who
conducted the readings were blinded as to which group the patient belong. The analyzer
used was the Afinion HbAlc AS100 Analyzer (Axis Shield, Oslo, NW) which measure all
reportable ranges of HbAlc values from 4.0-15.0%; (0.1% intervals). High value samples
were run in duplicate and control cartridges were run twice, once on every new batch of
cartridges that was used as well as on a monthly basis. Also, in compliance with the College
of American Pathologists and Clinical Laboratory Improvement Amendments, several
samples were run in duplicates. HbAlc was measured by an automated boronate affinity
assay for the determination of the percentage of hemoglobin Alc in human whole blood.
The standardization of the machine is traceable to the International Federation of Clinical
Chemistry and Laboratory Medicine Reference Method for measurement of HbAlc. HbAlc
values are reported according to the National Glycohemoglobin Standardization Program
recommendations at Diabetes Control and Complications Trial level. Based on the
experience obtained from internal and external documentation of Afinion HbAlc, a
precision of <3%, expressed by the coefficient of variation, is expected in a controlled
laboratory setting.

Periodontal Disease Assessment

Changes in clinical periodontal parameters at 4-6 weeks were the secondary outcomes.
Periodontal status was evaluated for extent (frequency of affected sites) and severity of
clinical parameters under the classification given by the American Academy of
Periodontology (Armitage, 1999). This study evaluated the following periodontal
parameters: Probing depth (PD): measured from the free gingival margin to the bottom of
the sulcus; Clinical attachment level (CAL): measured from the cemento-enamel junction to
the bottom of the sulcus; Recession (REC): measured as the distance from the free gingival
margin to the exposed cement-enamel junction; Bleeding on probing (BOP): measured as
the percentage of sites with presence of blood upon probing.

All measurements were recorded at six sites per tooth (mesio-buccal, disto-buccal, mid-
facial, mesio-lingual, disto-lingual and mid-lingual) using a calibrated North Carolina probe
(Hu-Friedy, Chicago IL). Two examiners (IG, JC) who have been treating patients for 3
years at a university setting showed an inter-examiner calibration agreement average of
Kappa= 0.86.
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In consideration of the periodontal status of the entire dentition, and following the guidelines
provided by the American Academy of Periodontology (Armitage, 1999) and peer reviewed
literature (Morrison et al. 1980, Hill et al. 1981), PDs were stratified into categories: mild
(1-3mm), moderate (4—6 mm) and severe (= 7mm), whereas CALS were stratified into
categories of: mild (1-2mm), moderate (3—-4mm) and severe (= 5mm). PD and CAL data are
presented in millimeters as well as the percentage of sites within each stated category.
Probing data was entered and CAL calculated electronically by an electronic dental patient
record system (Axium, Coquitlam, BC).

Statistical Analyses

Results

Mean + SD and percentages were used to summarize baseline continuous and categorical
variables, respectively. Individual means of PD, CAL and REC were averaged across
subjects to compute means of PD, CAL and REC within each treatment group. Between-
group comparisons for baseline characteristics were performed using independent samples t-
tests or Wilcoxon-Mann-Whitney tests for continuous variables and Chi-squared tests for
categorical variables. Wilcoxon signed ranks tests were used to compare changes of HbAlc
from baseline to 4 months and clinical periodontal parameters from baseline to 4 weeks.
Independent samples t-tests or Wilcoxon-Mann-Whitney tests were used to compare
changes of HbAlc and clinical periodontal parameters between the experimental and control
groups. Multiple linear regression analysis was performed to examine the effect of
periodontal therapy and all other independent variables on the change in HbAlc level at 4
months. Additional post hoc subgroup analyses were also conducted. P values less than 0.05
were adjusted for multiple comparisons using Bonferroni correction. Statistical analysis was
performed using the Stata 12 software program (StataCorp LP).

A total of 126 participants completed this study. Table 1 presents the demographics, clinical
periodontal parameters and HbAlc values at baseline. There were no statistically significant
differences between any baseline parameters of experimental and control subjects regarding
age, gender, teeth numbers, diabetes control medications, initial periodontal status, and
HbA1c levels. Percentages of test and control subjects taking insulin were 21% and 12%,
respectively. 18 test and 13 control subjects had changes in their medications during the 4
month trial.

Effect of periodontal treatment on HbAlc

Table 2 shows the comparison of HbA1c status at baseline and at the end of the study (4
months after baseline) in experimental and control groups. Baseline mean + SD HbAlc
percentages for the experimental group measured 9.0 + 2.3% and controls 8.4 + 2.0%. The
percentages of HbAlc decreased for the experimental group 0.6% (8.4 = 1.9), whereas the
control group decreased 0.3% (8.1 + 1.8). There was a non-statistically significant difference
between groups (p = 0.89) (Table 2). Multiple regression analysis of all subjects showed that
the association between change in HbAlc levels and the periodontal treatment was not
significant (regression coefficient = 0.04, 95% CI = -0.50 to 0.59).
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Effect of demographic, glycemic control medications, and periodontal parameters on the
change in HbAlc levels

Effect of demographic, glycemic control medications, and clinical parameters on the change
in the levels of HbAlc four months after baseline measurements was examined using
multiple linear regression analysis. The change in HbAlc levels was correlated significantly
with baseline HbAlc (regression coefficient = —0.46, 95% CI = —0.60 to —0.33) and increase
in the glycemic control medications (regression coefficient = -1.17, 95% Cl = -1.97 to
-0.38). Therefore, a subgroup analysis was conducted to compare the change in the levels of
HbA1c at four months between well-glycemic controlled subjects (baseline HbAlc <7%) in
the treatment group versus HbA1c change in the control group as well as between poor-
glycemic controlled subjects (baseline HbAlc = 7%) in the treatment group versus HbAlc
change in the control group. The differences in HbAlc changes were not statistically
significant (p = 0.29 and 0.59 for well and poorly controlled groups, respectively). When all
patients who reported medication changes were removed, the differences in HbAlc changes
between test and control groups were not statistically significant either (p= 0.58).

Effect of periodontal treatment in periodontal parameters

Table 3 shows the changes in periodontal parameters between baseline and reevaluation for
the experimental and control groups. Experimental groups showed statistically significant
reductions on the percentages of sites with PD in the 4-6mm and =7mm stratifications, as
well as significant increases in the percentage of sites in the 1-3mm PD category. Whereas
the control group showed statistically significant reduction in PD 4-6 mm category and
increase in the 1-3 mm PD number. Only the experimental group showed statistically
significant changes in CAL in the percentage of sites in the 1-2mm and =5mm
stratifications (Table 3). Comparisons of the changes in clinical parameters between the
experimental and control groups are found in Table 4. Comparisons of the mean changes in
PD as well as the percentage of sites in the 1-3mm and 4-6mm stratifications found
statistically significant differences between experimental and control groups (Bonferroni
corrected p<0.05). Comparisons of the mean changes in CAL found significant differences
between experimental and control groups at sites with initial PD of 1-3mm and 4-6mm
(Bonferroni corrected p<0.05). Comparisons of the percentage of sites with CAL measuring
1-2mm and =5mm found significant differences between the experimental and control
groups. The percentage of sites exhibiting BOP significantly decreased in the experimental
subjects as compared to the control subjects (Table 3). The median (and range) of BOP
changes were —18.7% (—85% to 42.2%) and —8.7% (-100% to 35%) for the experiment and
control groups, respectively.

Discussion

The relationship between diabetes and periodontal disease has been related to systemic
immunoinflammatory responses and subsequent wound healing (Mealey and Oates, 2006).
Up-regulation of inflammatory cytokines has been reported in individuals with diabetes and
chronic periodontitis (Salvi et al., 1997, Loos et al., 2000). In a two way relationship,
therapeutic measures to control hyperglycemia and or chronic periodontitis may improve the
systemic health of individuals afflicted with these disease processes. This study evaluated
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the effects of periodontal therapy on glycemic control in a Hispanic population with T2DM
and generalized moderate to severe chronic periodontitis. Non-surgical periodontal therapy
reduced HbAlc levels by 0.6%, twice the effect observed in the control subjects who
received extensive oral hygiene instructions along with home care devices, with no
professional mechanical therapy. These results are corroborated by comparison with
similarly designed clinical trials, where changes in HbAlc ranged from 0.4 — 0.8% for
subjects treated with SRP (Chen et al., 2012, Kiran et al., 2005, Manouchehr-Pour et al.,
1981, Koromantzos et al., 2011).

The secondary outcome measures evaluated the clinical responses of the study participants
at 4 weeks after initiation of the study. The data were stratified according to initial PD
severity. Within each stratification, the changes in percentage of sites with slight, moderate,
and severe pockets showed three fold increases at test sites compared to the control sites.
Only the test sites exhibited statistically significant improvements in CAL; reflecting a shift
toward more slight to moderate attachment loss. Comparison of our results to the body of
literature is difficult due to differences in severity of periodontitis, study designs, and data
presentation. Of close parallel was a trial evaluating the effects of non-surgical periodontal
therapy on glycemic control in a Greek population with T2DM and moderate to severe
chronic periodontitis (Koromantzos et al., 2011). A similar shift in the percent of sites with
shallower PDs was reported. After non-surgical periodontal therapy, both studies found a
19% increase in the percent of site measuring 1-3mm, with 11% and 16% reductions in the
moderate pocket range, and single digit reductions in the severe pocket range. The control
groups in both studies also followed a similar trend toward reduction of deeper pockets and
an increase in number of shallow pockets, albeit 3 times less in magnitude as compared to
the test group results. Comparison of changes in the percentage of sites with slight,
moderate, or severe attachment loss found, in both studies, an 11% reduction in the number
of sites with severe attachment. In other trials evaluating subjects with T2DM and slight, or
slight to moderate chronic periodontitis, the effect of SRP on periodontal parameters was
approximate 1/3 the magnitude observed in subjects with T2DM and moderate to severe
periodontitis (Tervonen et al., 1991, Chen et al., 2012).

While no subgingival instrumentation was performed during the study period on our control
subjects, statistically significant changes in periodontal parameters were observed. For the
slight to moderately deep pockets, the observed changes measured less than or equal to
0.5mm. While statistically significant, these values are not clinically significant. At sites
initially =7mm, PD reduction and CAL gain equaled 1.7mm and 0.8mm, respectively. The
importance of oral home care as a lifestyle improvement toward systemic health was
stressed to all subjects. Toothbrushes and interproximal brushes were given to all
participants with instructions for use twice daily. Improvements in home care in the control
subjects may have reduced the subgingival putative pathogen microflora yielding a
reduction in probing depth at the deep sites. (Page and Rams, 2013, Christou et al., 1998).
With reduced inflammation in the tissues surrounding the periodontal pockets and the
continued presence of subgingival calculus, the ability to accurately measure the location of
the CEJ and the true depth of the periodontal pocket may have been impeded yielding better
than expected CAL gains.

J Clin Periodontol. Author manuscript; available in PMC 2015 July 01.
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Periodontal therapy and improved home care yielded significant reductions in the percentage
of sites eliciting BOP (23% and 12%, for test and control groups, respectively). Linear
regression analysis found no statistically significant correlation between changes in HbAlc
and changes in BOP. Thus, local changes in gingival inflammation, as measured by
evaluating sulcular bleeding after mild provocation with a periodontal probe within the
gingival sulci, did not correlate with systemic changes in glycemic control.

How does our 4 week evaluation of periodontal parameters compare to studies extending 3—
6 months? Chen et al. (2012) published periodontal changes 1.5, 3, and 6 months after SRP
in a Chinese population with T2DM and slight to moderate periodontitis. Results found after
1.5 months were similar (within 1% of change) to the 3 and 6-month results. In a healthy
population with moderate to severe periodontitis, it was found that 3 months after the
hygienic phase of therapy an additional 0.5-1mm of PD reduction and CAL gain was found
at sites with moderate to deep pocket depths (Kaldahl et al., 1988). A second round of SRP
was performed 4 weeks after the initial SRP in the Kaldahl (1988) study but not in this or
the Chen study (2012), which may have influenced the reported outcomes.

Possible limitations of this study should be considered. We should note that the population
included in this study was Hispanic individuals belonging to a low socioeconomically
disadvantaged group and therefore these results may not represent the general population.
Dietary choices and daily physical activities were not assessed which may have influenced
glycemic control (Jones et al., 2003). The baseline HbAlc levels for test and control subjects
ranged from 5.7-16% and 5.8-14.2%, respectively. The study participants reported limited
access to medical and oral care services. At baseline, twenty percent of the test and control
subjects were not taking medications to treat their medical condition. As a component of the
present research, we had counseled all participants on living a healthy lifestyle and provided
NIH/NIDCR brochures with information in oral health habits and therapies as well as oral
hygiene kits. While participants were asked not to change their daily eating, exercise, and
medications for the duration of the study, subjects with baseline HbAlc levels > 10% were
referred for medical consultation to a medical care facility servicing indigent populations.
Prior to completion of the study, nine test and ten control subjects were either placed on
hypoglycemic medications, or had increased medications or dosages of hypoglycemics,
resulting in mean HbALc reductions of 2.7% and 1.8% for test and control subjects,
respectively. Linear regression analysis found a correlation between the change in HbAlc
and change in medications. Recalculation of the change in HbAlc after elimination of the
responses from these nineteen subjects found reductions of 0.3+1.9% and 0.06+1.7% for the
test and control groups, respectively. Comparisons of this data between and within groups
found no statistically significant differences. While our test group HbAlc results did not
reach statistical significance, they were similar to those reported in a recently published
meta-analysis that showed a modest (.36% [CI, 0.54% to 0.19%]), but significant reduction
following periodontal therapy (Engebretson and Kocher, 2013). Within the limits of this
study, we can conclude that non-surgical periodontal therapy had no statistically significant
impact on changes in HbAlc levels. Non-surgical periodontal therapy resulted in
statistically significant improvements in periodontal status as compared to the control
subjects and thus, should be considered as a component in the routine medical care of
individuals with type 2 diabetes mellitus and periodontitis.
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Table 1

Demographic characteristics of the participants

Experimental group (n =66) Control group (n =60)

Age (years)
Mean + S.D
Gender (%)
Male
Female
Number of teeth (n)
Mean + S.D
Diabetic treatment (%)
No
Medicine
Medical change (%)
No
Increase
Decrease
% of sites with BOP
Mean + S.D
% of sites with PD
1-3mm
4-6 mm
=7 mm
PD (sites with initial PD 1-3 mm)
Mean + S.D (mm)
PD (sites with initial PD 4-6 mm)
Mean + S.D (mm)

PD (sites with initial PD = 7 mm)”
Mean + S.D (mm)

% of sites with CAL
1-2 mm
3-4 mm
>5mm

CAL (sites with initial PD 1-3 mm)
Mean + S.D (mm)

CAL (sites with initial PD 4-6 mm)
Mean + S.D (mm)

CAL (sites with initial PD = 7mm)*
Mean + S.D (mm)

REC (sites with initial PD 1-3 mm)
Mean + S.D (mm)

REC (sites with initial PD 4-6 mm)

J Clin Periodontol

51.5+£9.0

455
54.6

23.6 5.7

21.2
78.8

72.7

13.6

13.7

51.2+29.4

543+218

404+174

52+73

26+0.2

48+0.3

74+0.5

23.0+16.2

39.3+14.0

375+254

31+1.0

51+1.0

77+14

-05+0.8

54.0+10.2

41.7
58.3

24756

20.0
80.0

78.3

16.7

5.0

51.8+30.0

54.4+21.9

38.6 £16.0

7.0+10.4

26+0.2

47+0.3

74+0.6

22.4+18.6

39.2+16.0

38.3+283

32+10

51+12

8117

-0.6+0.9
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Experimental group (n =66) Control group (n =60)

Mean + S.D (mm) -03+£0.9 -04+11

REC (sites with initial PD = 7mm)

Mean + S.D (mm) -04+14 -07+15
HbAlc (%)
Mean + S.D (minimum-maximum) 9.0+2.3(5.7-16) 8.4+2.0(5.8-14.2)

All comparisons between test and control groups: non-significant

*
Experiment group (n = 48), control group (n = 42)
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Comparison of changes of clinical periodontal status between experimental and control groups

Changes in experiment group (N = 66)  Changes in control group (N = 60) p*

% of sites with BOP

Mean + S.D -23.0+25.3 -123+215 0.004%
% of sites with PD

1-3mm 18.9+129 6.0+10.9 <0.001"

4-6mm -16.0£10.6 -47+100 <0.001"

>7mm -3.0£6.7 -13%46 0.008%
PD (sites with initial PD 1-3 mm)

Mean + S.D (mm) -0.05+04 02+04 <0.001
PD (sites with initial PD 4-6 mm)

Mean + S.D (mm) -11+05 -05+05 <0.001
PD (sites with initial PD = 7 mm)™™**

Mean + S.D (mm) -22+12 -17+14 0.009%
% of sites with CAL

1-2mm 86+94 0.6 +10.3 <0.001

3-4mm 23+10.6 08+111 0.44**

=5mm -10.9+10.4 -15+97 <0.001
CAL (sites with initial PD 1-3 mm)

Mean = S.D (mm) 0.02+0.2 0.1+0.2 <0.001
CAL (sites with initial PD 4-6 mm)

Mean + S.D (mm) -05+0.2 -0.2+03 <0.001%"
CAL (sites with initial PD = 7mm)***

Mean = S.D (mm) -0.9+06 -0.8+0.9 0.14
REC (sites with initial PD 1-3 mm)

Mean + S.D (mm) -01+0.3 -0.04+0.2 0.60
REC (sites with initial PD 4-6 mm)

Mean £ S.D (mm) -02+0.3 -0.1%03 016"
REC (sites with initial PD > 7mm) ***

Mean + S.D (mm) -04£0.7 -0.2+0.8 0.24

Change of clinical periodontal status = re-evaluation — initial

*
Wilcoxon-Mann-Whitney test

*%

Student t-test

*kk

experimental group (n=48), control group (n=42)

# . . . . . .
p values were > 0.05 after adjustment for multiple comparisons using Bonferroni’s correction
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