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OBJECTIVE: The purpose of the study was to assess relationship between the clinical periodontal parameters and gingival
crevicular blood glucose levels and to determine the relation of severity of periodontitis with glycemic levels.
METHODOLOGY: A total number of 348 patients with chronic periodontitis participated in this cross-sectional study. After
recording the number of teeth and plaque percentage, the participants were assessed for severity of periodontitis according to
clinical periodontal parameters of periodontal pocket depth, gingival recession, clinical attachment loss and gingival bleeding.
Gingival crevicular blood glucose was assessed via glucometers and random blood glucose levels were recorded for each patient.
SPSS version 20 was used for data analysis. The correlation between periodontal parameters and glycemic levels was assessed
via Pearson's correlation coefficient. Multiple regression analysis was used to predict the association of glycemic levels with
periodontal parameters. Analysis of variance was used to compare the glycemic levels in patients with mild, moderate and
advance periodontitis.
RESULTS: Age, bleeding on probing and clinical attachment loss showed significant positive correlation while number of
teeth showed significant negative association with crevicular blood glucose levels. Multiple regression analysis indicated that
crevicular blood glucose has significant linear association with bleeding on probing and clinical attachment loss. Gingival
crevicular blood glucose levels were found to be increasing with severity of periodontitis. There was significant difference
(p<0.001) in mean glucose levels between mild, moderate and advanced periodontitis groups.
CONCLUSION: Clinical periodontal parameters and severity of periodontitis are strongly associated with increasing gingival
crevicular blood glucose levels.
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in this destructive process.2 The major contributors to this
compromised immunity are systemic diseases like diabetes
mellitus, cardiovascular disorders and respiratory diseases,
which are some of the known risk factors for periodontitis.3
Diabetes mellitus demonstrates a bidirectional
relationship with periodontal inflammation. Past
investigations suggest that periodontitis is progressively
pervasive in patients with poorly controlled diabetes.4-6
Increased glycemic levels in diabetes leads to the production
of advanced glycation end substances (AGEs), which
compromise the capability of repair in periodontal tissues
and favors periodontal inflammation. 7 While chronic
periodontitis negatively impacts diabetes by affecting the
action of insulin and causes insulin resistance which worsens
the metabolic condition.8 It has been reported that mechanical
debridement of plaque and calculus in patients with

INTRODUCTION

C

hronic Periodontitis is an inflammation of the
tissues supporting the teeth, caused by a variety
of microorganisms, leading to periodontal ligament
destruction and alveolar bone loss.1 The chronic tissue
damage is caused by bacterial by-products and inflammatory
response produced by the host. Altered immune response
and compromised immunity also plays an important role
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areas of the teeth, to record gingival bleeding according to
the Ainamo and Bay's gingival bleeding index.15 Clinical
attachment loss (CAL) was determined by examining
periodontal pocket depth at 6 sites per tooth and level of
recession via UNC (University of North Carolina)
periodontal probe.16 Periodontitis was classified as mild,
moderate and advanced according to the degree of clinical
attachment loss and number of sites affected.11 Intra and
inter operator reliability was calculated at 95% and 90%
respectively.
For evaluating glycemic levels in patients with
periodontitis, gentle periodontal probing was performed at
the site of periodontal inflammation and random gingival
crevicular blood glucose levels were recorded by a
glucometers at the site of maximum bleeding. The patients
having glycemic levels between 180-200mg/dl, were
classified as pre-diabetic, whereas, glycemic levels of more
than 200mg/dl indicated diabetes. The prevalence of prediabetes and diabetes among chronic periodontitis patients
was calculated as: Number of patients with pre-diabetes
and diabetes/Total number of patients.

periodontitis and maintaining adequate periodontal health,
assists with controlling the periodontal inflammation and
lowering the levels of HbA1c over the span of 6 months.9
The clinical parameters indicating chronic periodontitis
include gingival bleeding while probing (Gingival crevicular
blood) and clinical periodontal attachment loss of more
than 3 mm.10 The diagnosis according to severity is made
according to the degree of clinical attachment loss and
periodontal pocket depth. 11 Many studies have linked
periodontal disease with diabetes but there is still not enough
literature available on the relationship between clinical
parameters of periodontitis and gingival crevicular blood
glucose levels. Therefore, the objectives of the study were:
1. To find the correlation between clinical periodontal
attachment loss (CAL), gingival bleeding on probing,
plaque percentage and tooth loss with crevicular blood
glucose levels of the patients with chronic periodontitis.
2. To predict the association of various periodontal
parameters with gingival crevicular blood glucose levels
3. To evaluate the difference in gingival crevicular
blood glucose values in mild, moderate and advanced
periodontitis patients.

STATISTICAL ANALYSIS
METHODOLOGY
SPSS version 20 was used to carry out data analysis.
Frequency and percentage was calculated for descriptive
variables, whereas, mean and standard deviation was used
for numerical data. Correlation of glycemic levels with age,
number of teeth, gingival bleeding, plaque percentage and
CAL was determined by Karl Pearson correlation coefficient
formula. Multiple regression analysis was used to find the
linear relationship of GCB glucose with periodontal disease
parameters. Mean GCBG values in patients with mild,
moderate and advanced periodontitis were evaluated by
Analysis of variance (ANOVA) and post Hoc analysis.

The cross sectional study was conducted for the term
of 6 months beginning from January 2019 to June 2019,
among patients with periodontitis, visiting the department
of Oral Medicine, Ziauddin Dental Hospital, Karachi. The
study was accepted by Research Advocacy Committee,
Ethical Review Committee and Board of Advanced Studies
and Research Ziauddin University, under the reference
number 0450818QPOM. Open Epi Version 3.0 was used
to obtain the sample size of 348 participants, which was
calculated according to 34.5% prevalence of periodontitis
in Pakistan and 95% confidence interval.12 Male and female
patients aged between 25 to 60 years, presenting with
periodontitis (>3 mm clinical attachment loss and bleeding
on probing) were included in the study, whereas, the
exclusion criteria was history of hematological,
cardiovascular, renal and hepatic diseases and the presence
of purulent periodontal discharge.
After obtaining an informed consent and demographic
details, patients were examined for number of teeth according
to Federation Dentaire Internationale system of tooth
numbering.13 The study included examination of 28 teeth
(3rd molars were excluded). The plaque score was evaluated
by running a probe through four surfaces of the teeth (buccal,
lingual, mesial and distal). Percentage of sites with presence
of plaque was calculated according to the O'Leary Index.14
Probing, was performed at buccal, lingual, mesial and distal

RESULTS
Out of 348 patients with chronic periodontitis, 42
percent were males, while 58 percent were females. The
age range of the participants was 25 to 60 years. The age
of majority of participants (61.2%) was 40 years and above,
with the mean age of 43+/-10.4 years. When gingival
crevicular blood glucose levels were correlated with age
of the patients, a correlation(r) of 0.403 was observed with
a p value of <0.001(Table 2). The prevalence of pre-diabetes
and diabetes was found to be 6.6% (23 out of 348 cases)
and 14.3% (50 out of 348 cases).
The average number of teeth present among the
participants was 25+/-3; with a minimum number of 20
and maximum number of 28 teeth (3rd molars were not
13
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Table 3: ANOVA showing difference in mean GCBG levels between
groups of mild, moderate and advanced periodontitis patients

age according to

included in the examination). When number of teeth present
was correlated with gingival crevicular blood glucose levels,
a negative correlation was observed (Table 2).
The average percentage of plaque containing surfaces
was 74% with a minimum of 34% and maximum of 100%.
When plaque percentage was correlated with gingival
crevicular blood glucose levels, a weak correlation was
observed. While, gingival bleeding and CAL showed a
strong correlation with glycemic levels (Table 1).

GCBG=Gingival Crevicular blood glucose, SD=Standard
deviation, F= F-statistic (variation between group means/variation
within group means), Sig= Level of significance (taken at 0.05)

number of units

percentage and mean
to number of units

percentage and mean
to number of units

number of units

*Mean difference is significant if p value is less than 0.05

prosthesis age

prosthesis age

prosthesis age

prosthesis age

number of units

Multiple linear regression revealed significant linear
association between periodontal parameters and GCB
glucose value with r2 (coefficient of determination) of 0.633
at a level of significance of <0.001. Bleeding on probing
and CAL were found to be significant predictors of gingival
crevicular blood glucose levels, while age and plaque
percentage revealed insignificant prediction values
(Table 2).

according to number of

Failure
percentage and mean
number of units to number of units
according

Table 4: Post Hoc Tukey's analysis showing difference in mean
between the mild, moderate and advanced periodontitis groups

GCBG= Gingival crevicular blood glucose, CAL= Clinical
attachment loss, BOP= Bleeding on probing, r= Pearson Correlation
coefficient, p value= Level of Significance (taken at less than
0.05), N= Sample size

number of units

Fnumber
a i l u r of
e units percentage and mean
according
to number of units
number of units

Failure
according

A significant difference in mean GCB glucose values
between mild, moderate and advanced periodontitis groups
was found when Post Hoc Tukey's analysis was performed
(Table 4).

age according to

percentage
and of
mean
prosthesis age according to
age according Failure
to
number
units

age according to

Failure percentage and mean prosthesis age according to
age according to
number of units

age according to
number of units
Failure percentage and mean prosthesis age according to

prosthesis age

age according to

Failure
according

Table 1: Correlation of Gingival crevicular blood glucose levels
with age, number of teeth, plaque percentage, clinical attachment
loss and bleeding on probing

The mean plot visualizes the variability in GCB glucose
values in mild, moderate and advanced periodontitis groups
(Figure1).

Mean of gingival crevicular blood glucose readings

Table 2: Multiple linear regression model for GCB as independent
variable and periodontal disease parameters as independent variables

Multiple regression model summary: r=0.796, r 2= 0.633 (p<0.001).
Beta= Beta coefficient -comparison of strength of effect of
independent variable on dependent variable, t= t statistic,
Sig= Level of significance (taken at 0.05)

number of units

number of units

number of units

Analysis of variance (ANOVA) was used to check the
difference in mean of GCB glucose values between 3 groups
according to severity of periodontitis. A significant difference
in mean was observed between the groups of mild, moderate
and advanced periodontitis (Table 3).
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diagnosis on the basic of severity of periodontitis
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non-diabetic patients.26 The study by Oyapero et al. also
support our findings.27 Kogawa et al. also reported in their
study that CAL and gingival bleeding were significantly
increased in patients with poorly controlled blood glucose
values (p=0.05).28 The reason for increased gingival bleeding
in diabetics could be an aggravated inflammatory response
which develops due to high blood glucose levels in the
body.6 A study by Sayeeganesh et al. also reported significant
increase in gingival bleeding tendency in diabetics as
compared to non-diabetic individuals (p<0.01).29 In our
study, when regression analysis was performed, periodontal
parameters of bleeding on probing and clinical attachment
loss where found to be significant risk indicators for increased
GCBG levels (Table3), which proves that periodontitis
increases the risk of hyperglycemia and leads to diabetes.
The studies conducted by Liccardo et al. and Gaurav et al.
support our findings that periodontitis increases the risk of
diabetes.30,31 Poor glycemic control in periodontitis leads to
worsened gingival health and increase in inflammatory
response, which causes increased gingival bleeding and
bone resorption in periodontitis patients, leading to eventual
loss of teeth. The total number of teeth showed significant
negative correlation with glycemic levels, in our study,
which indicates that hyperglycemia has a significant
association with tooth loss in chronic periodontitis patients
(Table 2).
For evaluating the relationship of severity of periodontitis
with glycemic levels, periodontitis was categorized into
mild, moderate and advanced according to the criteria
provided by Eke et al. and the mean GCB glucose levels of
each group were compared.11 In our study, the patients with
advanced periodontitis had the highest mean GCBG levels
(198+/-78 mg/dl), while, the mild periodontitis patients
showed the lowest GCBG values(111+/-28 mg/dl) .When
the difference in mean of GCB glucose values was analyzed
between the groups of patients having mild, moderate and
advanced periodontitis, a highly significant difference was
observed (F=65.125, p value <0.001). Post hoc Tukey's
analysis confirmed that significant difference in mean GCBG
glucose was present between groups with increasing severity
of periodontitis (Table 4). Through these findings, our study
confirms the two-way relationship between glycemic levels
and severity of clinical parameters of periodontitis and
provides evidence that increase in glycemic levels increase
in periodontal inflammation. The limitation of this study is
that random gingival crevicular blood glucose samples were
taken in our study on point and not compared with fasting
blood glucose levels. Further studies are recommended to
compare this screening method with conventionally used
blood glucose screening procedures and for their association
with periodontal disease parameters.

DISCUSSION
Periodontitis has been known to affect about 20-50% of
world's population and has a high prevalence in developing
countries, which makes it a public health concern.3 Literature
suggests that there exists a strong association between
periodontitis and diabetes.6,17-20 Patients with type 2 diabetes
with chronic periodontitis, have 3.2 times increased mortality
risk as compared to periodontally healthy individuals.3 Due
to this strong association between both the diseases, it is
necessary to screen blood glucose levels in periodontal
patients. Therefore, in this study, we assessed GCBG (gingival
crevicular blood glucose) levels via glucometers to screen
chronic periodontitis patients for diabetes. According to a
study carried out by Meo et al. in 2016, the prevalence of
diabetes was recorded as 11.7% in Pakistan.21 Whereas, in
our study, the prevalence of pre-diabetes and diabetes was
found to be 21% (6.6% and 14.7%) in chronic periodontitis
patients. Our study supports the concept that chronic
periodontitis increases the chances of insulin resistance and
promotes hyperglycemia, which is the major cause of
increased prevalence of diabetes in periodontal patients.
Majority of patients included in our study were above
40 years of age. When age was correlated with gingival
crevicular blood glucose levels, a moderate correlation of
0.403(r) at p value of <0.001 was observed. Based on this
observation, our study suggests that glycemic levels are
significantly associated with increase in age. The study by
Ko et al. also reports that age and blood glucose levels are
significantly correlated (r=0.114, p<0.001).22 Another study
by Kalyani et al. reports that there is altered glucose
metabolism with aging which leads to increased blood
glucose levels.23
Dental plaque is an adherent film of microorganisms
and food debris, found on the external surface of the teeth.24
In our study we found weak association between dental
plaque and glycemic levels, as the plaque percentage at the
dental visit depends on the personal dental hygiene of the
patient and is not majorly affected by the blood glucose
levels.
Gingival bleeding and clinical attachment loss are
important clinical parameters of periodontitis.25 Gingival
crevicular blood glucose levels demonstrated strong
correlation with bleeding on probing (r=0.760, p<0.001)
and CAL(r=0.733, p<0.001) which indicates that
hyperglycemia plays an important role in periodontal
inflammation and alveolar bone resorption. Our study also
proves that CAL and gingival bleeding are significant
predictors for glycemic levels. Alasqah et al., in their study,
found similar results that CAL was significantly increased
in patients with pre-diabetes and diabetes as compared to
15
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CONCLUSION
Through this study we conclude that clinical periodontal
disease parameters and severity of periodontitis are
significantly correlated with gingival crevicular blood glucose
levels.
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