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Abstract: 
 
Objectives: Due to the lack of pregnant based oral health studies in our country, we conducted this study to evaluate 
periodontal status among females with gestational diabetes in Ohud Hospital, Al Madinah Al-Munwarrah and to assess its effect 
on insulin sensitivity and lipid metabolism.   

Methods:  This cross-sectional descriptive study was conducted from January 2008 till June 2008. The sample includes 250 
Saudi females, 100 were pregnant with gestational diabetes (GDM), and 100 were pregnant without GDM and 50 were normal 
non pregnant females. The study cases were matched age and body mass index.  All the participants were subjected to history 
taking, physical examination and assessment of their periodontal status. Laboratory tests include fasting blood sugar, insulin 
levels, Homeostasis Model Assessment Insulin Resistance (HOMA-IR) test and serum lipids.  Serum levels of inflammatory 
markers (CRP, ESR, IL-1 , and TNF- ) also measured.  The periodontal health status was assessed using the Community 
Periodontal Index of Treatment Needs (CPITN). 

Results: Severe periodontal diseases were elicited in 37% of the pregnant females with GDM, 29% of the pregnant females 
without GDM and 14% of non pregnant normal control group.  Females with GDM showed higher systolic and diastolic blood 
pressure, fasting insulin, HOMA-IR, serum lipids and serum inflammatory markers levels than the other groups. Serum fasting 
insulin levels, HOMA-IR, triglyceride levels, and serum inflammatory markers were higher in females with severe periodontal 
diseases. Females with recurrent GDM were found to have higher Body Mass Index (BMI), severe periodontal diseases, as well 
as higher HOMA-IR, than those presented for first time with GDM.  

Females with GDM; also shows significant positive correlation between CPITN scoring and patient age, HOMA-IR and 
inflammatory markers.  

Conclusions: The prevalence of periodontal disease is high among pregnant females especially those with GDM.  Periodontal 
disease had important deleterious effects on carbohydrates and lipids metabolism. Strategies are needed to improve dental 
health care and to reduce periodontal diseases among pregnant females.  
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Introduction
Diabetes mellitus (DM) is a common chronic 
disease, and its prevalence in Saudi Arabia, 
particularly type 2 DM, is increasing. Periodontal 
diseases are common conditions among Saudi 
population.  The association between diabetes 
and periodontal diseases is well documented. 
Patients with DM have increased incidence and 
severity of periodontal diseases. Poor glycemic 
control has been consistently associated with 
periodontal disease severity (1). 

Inflammation affecting the supporting 
structures of the teeth (periodontitis) is usually 
caused by anaerobic gram-negative 
microorganisms. This infection causes 
destruction of the supporting alveolar bone and 
can lead to tooth loss. Diabetic patients are at 
greater risk of developing periodontitis and may 
not respond well to periodontal therapy as non-
diabetic patients, and may require more 
aggressive treatment to manage periodontitis (2).  

Insulin resistance and progressive 
pancreatic -cell dysfunction have been 
identified as the two fundamental features in the 
pathogenesis of type 2 DM. As a widely 
validated clinical and epidemiological tool for 
estimating insulin resistance and -cell function, 
the homeostasis model assessment (HOMA) is 
derived from a mathematical assessment of the 
balance between hepatic glucose output and 
insulin secretion from fasting levels of glucose 
and insulin (3 -4). 

The major contributing factor for insulin 
resistance is currently considered to be the pro-
inflammatory cytokine tumor necrosis factor-
alpha (TNF-alpha). Periodontal surgery may 
cause transient bacteremia which affects the 
serum TNF-alpha level, and this in turn 
suppresses insulin action 5.  

Studies have demonstrated that TNF-alpha 
suppresses insulin action via its specific 
receptor; hence, it exacerbates insulin 
resistance. TNF-alpha produced due to 
periodontal inflammation may be an additional 
important factor influencing insulin sensitivity. 
This interaction mechanism is a possible 
relationship between type 2 DM and periodontal 
disease (6 -7). 

There is a current interest in the 
associations of circulating inflammatory markers 
(CRP, white cell count, and ESR) in prediction of 
insulin resistance, impaired glucose tolerance 
and cardiovascular events in the general 
population (8).   

The pro-inflammatory cytokines (interleukin 
(IL)-1 beta, IL-6, and TNF-alpha) produce the 
characteristic deregulation of lipid metabolism 
associated with type 2 DM. They have effects on 
pancreatic beta cells. In addition, evidence 
supports the role of cytokine elevation in the 
pathophysiology and metabolic abnormalities 
associated with DM (9).   

Recent evidence suggests that 
periodontitis itself may lead to elevated Low 
Density Lipoproteins /Triglycerides (LDL/TRG). 
Periodontitis-induced 
bacteremia/endotoxemia,also produce 
alterations in lipid metabolism(10).  

In terms of the potential relationship 
between periodontitis and systemic disease, it is 
possible that periodontitis-induced changes in 
immune cell function, causes metabolic 
deregulation of lipid metabolism through 
mechanisms involving pro-inflammatory 
cytokines. Sustained elevations of serum lipids 
and/or pro-inflammatory cytokines may have a 
serious negative impact on systemic health (6).  

The Community Periodontal Index of 
Treatment Needs (CPITN), developed jointly by 
Federation Dentaire International (FDI) and the 
World Health Organization (WHO), was the 
most widely used tool for the assessment of 
periodontal health 11. CPITN acts as a surrogate 
marker of periodontal disease (12).  

The present study is carried out to assess 
the periodontal status among pregnant females 
with gestational diabetes in Ohud Hospital,Al 
Madinah Al-Munwarrah,  and to assess its effect 
on insulin sensitivity and lipid metabolism.   

Methods  
This cross-sectional descriptive study was 

performed at Ohud Hospital, Al Madinah Al-
Munwarrah. All consecutive pregnant females 
(100) with gestational diabetes who attended the 
outpatient gestational diabetes clinic during a 6-
month period from January to June in 2008 were 
included in this study. Simultaneously, another 
100 non-diabetic pregnant females were 
randomly selected from the Obstetric antenatal 
clinics and another 50 healthy non pregnant or 
lactating females in childbearing age as a 
control group of similar age group were also 
randomly selected from the same hospital. 
Informed consent for the interview and 
examinations were obtained from each 
participant. 
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Exclusion criteria includes pre pregnancy 
diabetes, chronic illnesses such as chronic renal 
diseases, chronic hepatic diseases, cardiac & 
respiratory diseases, endocrine disease, 
collagen or vascular diseases, and current use 
of corticosteroids.  

The diagnosis of GDM was made using a 
two-step approach. Patients were initially 
screened by measuring the plasma glucose 
concentration 1 h after a 50-g oral glucose 
challenge test at 28 weeks of gestation. A 
diagnostic oral glucose Tolerance test was 
performed on the subset of females whose 
plasma glucose concentrations exceeded the 
glucose threshold value (140 mg/dl). The 
diagnostic criteria for GDM were the 
Carpenter/Coustan conversion as 
recommended by the American Diabetes 
Association (13).  

All participants were interviewed for   
demographic data including: age, obstetrical, 
gynecological medical, family, social and drug 
history. This was followed by complete physical 
assessment including:  anthropometric 
measurements of height (measured to nearest 
0.5 cm) and weight (measured to nearest 0.1 
kg) that obtained using a medical scale and 
calculated body mass index (BMI), blood 
pressure measurements, and complete medical 
and obstetrical examination. 

 

Dental Examination 
CPITN as an indicator of periodontal status 

was used for this assessment. It includes the 
presence of gingival bleeding, supra- or sub 
gingival calculus, and periodontal pockets, 
subdivided into shallow (4 to 5 mm) and deep (6 
mm or more). Periodontal probing was carried 
out with a plane mouth mirror (number 5) and an 
ordinary dental probe. Each tooth was examined 
from the buccal and lingual/palatal surfaces at 
three points (mesial, medial and distal); the 
greatest probe depth was registered in mm. The 
mean value of the pocket depth was obtained by 
calculating the arithmetic mean of the greatest 
values obtained in the explored teeth. 
Periodontal status was scored as follows: 0, 
periodontal health; 1, gingival bleeding; 2, 
calculus detected during probing; 3, pocket 4- to 
5-mm depth; and 4, pocket 6-mm or more depth 

(14).  Dental examinations were performed by two 
specific dentists; who were not aware of the 
clinical and diabetic status of the patients.   

 

Blood Samples 
Blood samples were collected after a 12 hour 

fast; 10 mls of venous blood were withdrawn and 
aliquot into tubes under aseptic conditions as 
follows: sodium fluoride plasma for determination of 
glucose, lipid profile determination (total cholesterol, 
HDL-C, LDL-C and triglycerides) and serum insulin 
level. The EDTA samples were stored on ice (-80) 
till the time of centrifugation for determination of 
Serum IL-1 & TNF-alpha levels. 

The plasma glucose level was measured 
by an automated enzymatic method. The HbA1c 
was measured by HPLC. 

Serum levels of total cholesterol, 
triglyceride, and HDL cholesterol were 
measured by enzymatic methods using an auto 
analyzer. LDL-cholesterol is calculated using the 
Friedewald formula 15 as follows: 

LDL-C = total cholesterol � [HDL-C � (TG/2.2)] 
 where all quantities are expressed in mmol/L 
Insulin resistance is measured using 

calculated HOMO test (HOMA-IR) as follow: 
 HOMA-IR = (fasting insulin (µU/ml) x fasting 

glucose in mmol/L) / 22.5 16 

  Serum insulin was measured using an 
immunoradiometric assay kit .The intra- and inter 
assay coefficients of variation of the assay were 
2.0% and 2.1%, respectively.  

A high sensitivity enzyme linked 
immunosorbent assay (ELISA) is used to evaluate 
CRP, IL-1 and TNF-alpha levels. Erythrocyte 
sedimentation rate (ESR) was done to all cases.  

 

Statistical Analysis 
Statistical evaluation of all data was done on 

IBM-PC microprocessor computer using SPSS 
software for windows (Statistical Package for 
Social Sciences  version 11.5, USA) for data 
management and analysis and the excel for 
figures. Quantitative data were presented as mean 
± SD. Quantitative variables with normal 
distribution were analyzed with a two-tailed, paired 
Student�s t test.  ANOVA (F) test with Bonferroni 
multiple comparisons were used for comparison 
between more than 2 groups. Qualitative variables 
such as comparison between proportion & 
percentage by Chi square with Yates correction as 
necessary, and Fisher�s test. Pearson correlation 
coefficient was used to correlate between 
variables. The coefficients of correlation and Odds 
ratio of 95% Confidence interval were used to 
studied association between CPITN score, HOMA-
IR and the levels of glucose, insulin, lipids, and 
Inflammatory markers. 



Fawzia A. Habib. et al.146 

Results 
The age and BMI are matched in pregnant 

females with GDM, pregnant females without GDM 
and healthy females (32.2±6.1, 31.3±4.7 & 31.1±4.8 
years and 30.7±5.1, 29.8±6.5 & 29.2±7.8 
respectively). The severity of CPITN Score is 
significantly higher in females with GDM than other 
groups (37% versus 29% and 14% respectively) 
(Table-1). Females with GDM showed significant 
higher systolic, diastolic blood pressure, serum 
triglycerides levels and HOMA-IR and lower HDL 
levels than other two groups, Table (1).  

Table (2) showed higher BMI, systolic; 
mean blood pressure, HOMA-IR, serum 
triglyceride levels, serum IL-1 and TNF-  in 
gestational diabetic female with severe 
periodontal diseases (CPITN 3-4) than those 
with mild or no periodontal diseases.   

Females with recurrent GDM show 
significant higher BMI, CPITN score , higher 
systolic blood pressure, as well as higher 
HOMA-IR and serum TNF-  than those 
presented with GDM for first time (32.9±4.4, 
41.8%, 122±8, 14.9±6.1 and 0.024±0.027 
versus 29.1±4.1, 31.2%, 116±9, 10.6±6.4 and 
0.011±0.022 respectively as shown in table (3). 

Table (4) shows a significant positive 
correlation between CPITN scoring and patient 
age, BMI, HOMA-IR (figure-1) in females with 
GDM. (r=0.67, p=0.001: r=0.52, p=0.05: r=0.66, 
p=0.001 respectively). 

Concerning insulin resistance index 
(HOMA-IR); it is positively correlated with age, 
BMI, serum triglyceride and TNF- , (figure-2) 
(r=0.62, p=0.001: r=0.35, p=0.05: r=0.62, 
p=0.001 and r=0.47, p=0.01 respectively). 
 

Table (1). Demographic data with comparison between pregnant diabetic females (Group-1), pregnant non diabetic 
females (Group-2) and a control group (Group-3). 

 Group-1 
(GDM) 

Group-2 
(Pregnant) 

Group-3 
(Control) 

P
value 

Number (%) 
Age: years 
BMI
CPITN score 
0 
1-2 
3-4 
Blood pressure 
SBP 
DBP 
MBP 
Glycemic State 
FBG 
FI 
HOMA-IR 
HA1C (gm %) 

TC (mmol/L)  
HDL (mmol/L) 
LDL (mmol/L) 
TG (mmol/L) 

CRP (mg/dl) 
ESR (mm/1h) 
IL-1(pg/ml) 
TNF-a (ng/ml)

100 
32.2±6.1 
30.7±5.1 

 
29/29%abc 
34/34%abc 
37/37%abc 

 
120±9ab 
77±7ab 
91 ± 7ab 

 
6.77±1.25ab 
42.6±24.6ab 
12.8±7.9ab 
6.6±0.94ab 

 
5.31±1.17 

1.24±0.25ab 
3.26±1.13 

1.79±0.69ab 
 

0.24±0.45 
50.8±22.6ab 
3.12±5.36ab 

0.023±0.021ab 

100 
31.3±4.7 
29.8±6.5 

 
44/44% 
27/27% 
29/29% 

 
109±11 
67±8 
81±8 

 
4.61±0.44 
18.2±5.8 
3.7±1.3 
5.2±0.3 

 
5.13±1.24 
1.42±0.24 
2.93±1.13 
1.44±0.34 

 
0.22±0.52 
33.5±17.4 
1.43±3.87 

0.004±0.011 

50 
31.1±4.8 
29.2±7.8 

 
33/66% 
10/20% 
7/14% 

 
109±10 
68±8 
81±.8 

 
4.6±0.45 
15.2±7.9 
3.1±1.6 

5.2±0.33 
 

4.93±1.04 
1.41±0.12 
2.55±0.97 
1.40±0.27 

 
0.15±0.40 
32.1±12.1 
1.19±3.31 

0.001±0.003 

 
0.49 
0.52 

 
0.001** 
0.001** 
0.001** 

 
<0.05* 
0.001** 
0.001** 

 
0.001** 
0.001** 
0.001** 
0.001** 

 
0.56 

0.001** 
0.23 

0.001** 
 

0.34 
0.001** 
0.001** 
0.001** 

Comparison between the different groups by using ANOVA test for numerical data and Chi square test for percentages. * P: 
mildly statistically significant (P<0.05). ** P: highly statistically significant (P<0.01).

GDM: Gestational DM. BMI: Body mass index. CPITN: Community periodontal index of treatment needs. SBP: Systolic blood 
pressure. DBP: Diastolic blood pressure. MBP: Mean blood pressure. FBG: Fasting blood glucose. FI: Fasting insulin. HOMA-
IR: Homeostasis model assessment-Insulin resistance. HAIC: hemoglobin A1c. TC: Total cholesterol. HDL: High density 
lipoprotein. LDL: Low density lipoprotein. TG: Triglycerides. CRP: C- reactive protein. ESR: Erythrocyte sedimentation rate. IL-1:
Interleukin-1. TNF- : Tumor Necrosis Factor-alpha.    
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Table (2). Characteristics of gestational diabetic females according to CPITN scores. 

 Group-1 
(CPITN 3-4) 

Group-2 
CPITN 1-2 

Group-3 
CPITN 0 

P
value 

Number (%) 

Age: years 

BMI

Blood pressure 

SBP 

DBP 

MBP 

Glycemic State 

FBG 

FI 

HOMA-IR 

HA1C (gm %) 

TC (mmol/L)  

 HDL (mmol/L) 

 LDL (mmol/L) 

TG (mmol/L) 

 

CRP (mg/dl) 

ESR (mm/1h) 

IL-1(pg/ml) 

TNF-a (ng/ml)

37 

32.5±6.6 

32.9±4.4abc 

 

121±9ab 

79±6 

94±6ab 

 

6.8±1.2 

54.7±23.2ab 

16.4±7.7ab 

6.7±1.1 

 

5.33±1.31 

1.21±0.26ac 

3.31±1.12 

1.84±0.72ac 

 

0.30±0.47 

54.1±23.4ab 

4.81±6.17abc 

0.024±0.028abc 

34 

34.7±6.2 

29.1±4.1 

 

118±9 

78±7 

89±7 

 

6.5±1.2 

23.6±10.4 

6.8±3.4 

6.3±0.9 

 

5.21±0.96 

1.27±0.21 

3.27±0.76 

1.78±0.61 

 

0.14±0.41 

43.4±16.7 

2.21±0.001 

0.007±0.001 

29 

33.4±7.2 

26.8±1.7 

 

113±11 

75±10 

87±10 

 

6.9±1.3 

20.5±8.6 

6.6±3.8 

6.71±0.93 

 

4.96±1.04 

1.47±0.25 

3.11±0.87 

1.33±0.66 

 

0.11±0.28 

42.7±24.6 

0.53±1.34 

0.002±0.009 

 

0.61 

<0.05* 

 

<0.05* 

0.39 

<0.05* 

 

0.17 

0.001** 

0.001** 

0.23 

 

0.23 

0.001** 

0.31 

0.001** 

 

0.13 

0.001** 

0.001** 

0.001** 

Comparison between the different groups by using ANOVA test for numerical data. * P: mildly statistically significant (P<0.05). ** 
P: highly statistically significant (P<0.01).

NS: non-significant. BMI: Body mass index. CPITN: Community periodontal index of treatment needs. SBP: Systolic blood 
pressure. DBP: Diastolic blood pressure. MBP: Mean blood pressure. FBG: Fasting blood glucose. FI: Fasting insulin. HOMA-
IR: Homeostasis model assessment-Insulin resistance. HAIC: hemoglobin A1c. TC: Total cholesterol. HDL: High density 
lipoprotein. LDL: Low density lipoprotein. TG: Triglycerides. CRP: C- reactive protein. ESR: Erythrocyte sedimentation rate IL-1:
Interleukin-1. TNF- : Tumor Necrosis Factor-alpha.  
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Table (3). Comparison between females presented with recurrent gestational diabetes and those for the first time. 

 Recurrent 
GDM group 

First GDM 
Group 

P
Value

Number (%) 

Age: years 

BMI

CPITN score 

0 

1-2 

3-4 

Blood pressure 

SBP 

DBP 

MBP 

Glycemic State 

FBG 

FI 

HOMA-IR 

HA1C (gm %) 

 

TC (mmol/L)  

HDL (mmol/L) 

LDL (mmol/L) 

TG (mmol/L) 

 

CRP (mg/dl) 

ESR (mm/1h) 

IL-1(pg/ml) 

TNF-a (ng/ml)

55 (55%) 

32.5±6.6 

32.9±4.4* 

 

15/27.3% 

17/30.9% 

23/41.8%* 

 

 

122±8* 

77±6 

92±6 

 

6.8±1.2 

48.5±25.7* 

14.9±6.1* 

6.95±0.96* 

 

5.34±1.19 

1.23±0.27 

3.31±1.19 

1.77±0.75 

 

0.32±0.50 

56±21* 

3.93±5.93 

0.024±0.027* 

45 (45%) 

34.7±6.2 

29.1±4.1 

 

15/33.3% 

16/35.5% 

14/31.2% 

 

 

116±9 

76±7 

90±7 

 

6.5±1.2 

37.1±23.1 

10.6±6.4 

6.2±0.8 

 

5.40±1.24 

1.23±0.22 

3.31±1.13 

1.83±0.59 

 

0.16±0.40 

42±24 

2.44±4.66 

0.011±0.022 

 

0.08 

<0.05 

 

0.63 

0.72 

<0.05 

 

 

<0.05 

0.60 

0.27 

 

0.14 

<0.05 

<0.05 

<0.05 

 

0.81 

0.71 

0.95 

0.68 

 

0.09 

<0.05 

0.19 

<0.05 

Comparison between the different groups by using t test for numerical data and Chi square test for percentages. * P: mildly 
statistically significant (P<0.05). ** P: highly statistically significant (P<0.01).

GDM: Gestational DM. NS: non-significant. BMI: Body mass index. CPITN: Community periodontal index of treatment needs. 
SBP: Systolic blood pressure. DBP: Diastolic blood pressure. MBP: Mean blood pressure. FBG: Fasting blood glucose. FI: 
Fasting insulin. HOMA-IR: Homeostasis model assessment-Insulin resistance. HAIC: hemoglobin A1c. TC: Total cholesterol. 
HDL: High density lipoprotein. LDL: Low density lipoprotein. TG: Triglycerides. CRP: C- reactive protein. ESR: Erythrocyte 
sedimentation rate. IL-1: Interleukin-1. TNF- : Tumor Necrosis Factor-alpha.   
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Table (4). Correlations between periodontal Status scoring system (CPITN) and different characteristics of females with 
gestational diabetes. 

Parameters  CPITN  Parameters CPITN 

r 0.37 R 0.67 HA1C 

p <0.05* 

Age 

P 0.001** 

r 0.14 R 0.52 TC

p 0.31 

BMI

P <0.05* 

r 0.56 R 0.23 TG

p 0.001** 

SBP

P 0.12 

r 0.08 R 0.17 LDL

p 0.89 

DBP

P 0.19 

r 0.34 R 0.66 ESR

p <0.05* 

HOMA-IR 

P 0.001** 

r 0.49 TNF- R 0.59 IL-1

p <0.05* P 0.001** 

Table (5). Correlations between Insulin Sensitivity index (HOMA-IR) and different characteristics of females with 
gestational diabetes. 

Parameters  HOMA-IR  Parameters HOMA-IR 

R 0.16 R 0.62 HA1C 

P 0.37 

Age 

P 0.001** 

R 0.04 R 0.35 TC

P 0.91 

BMI

P <0.05* 

R 0.61 R 0.05 TG

P 0.001** 

SBP

P 0.87 

R 0.02 R 0.04 LDL

P 0.95 

DBP

P 0.91 

R -0.22 R 0.66 HDL

P 0.16 

CPITN Score 

P 0.001** 

ESR R 0.13 CRP R 0.19 

P 0.43 P 0.32 

R 0.41 TNF- R 0.47 IL-1

p <0.05* P <0.01** 

* P: mildly statistically significant (P<0.05). ** P: highly statistically significant (P<0.01).

NS: non-significant. BMI: Body mass index. CPITN: Community periodontal index of treatment needs. SBP: Systolic blood 
pressure. DBP: Diastolic blood pressure. HOMA-IR: Homeostasis model assessment-Insulin resistance. HAIC: hemoglobin 
A1C. TC: Total cholesterol. HDL: High density lipoprotein. LDL: Low density lipoprotein. TG: Triglycerides. CRP: C- reactive 
protein. ESR: Erythrocyte sedimentation rate. IL-1: Interleukin-1. TNF- : Tumor Necrosis Factor-alpha.  



Fawzia A. Habib. et al.150 

1.00.80.60.40.20.0

1.0

0.8

0.6

0.4

0.2

0.0

 
Fig. (1). The relation between periodontal Status index 

(CPITN) & HOMA-IR. 
CPITN: Community periodontal index of treatment needs. 
HOMA-IR: Homeostasis model assessment-Insulin 
resistance. TNF- : Tumor Necrosis Factor-alpha 
 

1.00.80.60.40.20.0

1.0

0.8

0.6

0.4

0.2

0.0

Fig. (2). The relation between HOMA-IR & serum TNF-  .               

Discussion 
In terms of the potential relationship 

between periodontitis and systemic diseases 
such as diabetes and insulin resistance, it is 
possible that periodontitis-induced changes in 
the function of the immune cell cause metabolic 
derangement of lipid and glucose metabolism 
through mechanisms involving pro-inflammatory 
cytokines. 

One of the reasons for carrying out this study 
is to establish a relation between periodontal 
disease and the metabolic abnormalities 
associated with gestational diabetes and so 
screening could detect females with uncontrolled 
metabolic state, deserving initiating aggressive 
primary preventive strategies.  

 Periodontal diseases (CPITN Score of 3-4) 
was elicited in 37% of  pregnant females with 
gestational diabetes, 29% of  pregnant  females 
without gestational diabetes and 14% of non 
pregnant control group. Also it was noticed that 
in patients with gestational diabetes; 37% of 
them with CPITN 3-4 (severe periodontal 
diseases), 34% with CPITN 1-2 (mild 
periodontal diseases) and 29% with CPITN 0 
(no periodontal diseases). This observation, 
may dictate that the periodontal diseases should 
be screened in every pregnant females and 
managed aggressively in order to achieve 
proper primary prevention. 

Females with gestational diabetes showed 
significant higher fasting insulin and HOMA-IR 
than other two groups. This is consistent with 
previous studies which show that females with 
gestational diabetes have decreased insulin 
sensitivity in comparison with weight-matched 
control groups. Ryan et al 16 were the first to 
report a 40% decrease in insulin sensitivity in 
females with gestational diabetes in comparison 
with a pregnant control group in late pregnancy 
using a euglycemic clamp. 

Decreased maternal pre pregnant insulin 

sensitivity (insulin resistance) coupled with an 
inadequate insulin response is the 
pathophysiological mechanisms underlying the 
development of gestational diabetes. Insulin-
regulated carbohydrate, lipid and protein 
metabolism are all affected to a variable extent. 
The prevalence of gestational diabetes 
increased in developed countries from 2.9% to 
8.8% (17) The underlying pathophysiology of 
gestational diabetes is a function of decreased 
maternal insulin sensitivity or increased insulin 
resistance. Insulin resistance results in the 
inability of insulin to suppress lipolysis. (18) 

Decreased insulin response to a glucose 
challenge was demonstrated by Xiang et al 19 in 

females with gestational diabetes in late 
gestation. Garvey et al 20 were the first to 
demonstrate that there were no significant 
differences in the concentration of the glucose 

transporter (GLUT 4) responsible for insulin 
action in skeletal muscle of pregnant compared 
with non-pregnant females despite reduced 

insulin-stimulated glucose transport.  
In our study, overall mean serum lipids 

were higher in females with gestational diabetes 
with significant high serum triglycerides and low 
HDL levels.  
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The presence of periodontal pockets can 
harbor pathogenic microorganisms and evoke a 
host response causing a systemic effect. The 
presence of periodontal pockets as measured 
by CPITN was positively associated with total 
cholesterol and LDL-cholesterol (21).   

Knopp et al (22) reported that females with 
gestational diabetes show an increase in 
triglyceride and decrease in high-density 
lipoprotein concentration, while; Koukkou et al 23 
reported an increase in total triglyceride but 
lower low-density lipoprotein cholesterol .  

Concerning inflammatory markers; the 
mean serum levels of IL-1 and TNF-  were 
significantly higher in females with gestational 
diabetes than pregnant without gestational 
diabetes and normal control group. This is 
consistent with the study reported by Deepa et
al (24) which shows that inflammatory markers 
(CRP, IL-6, and VCAM-1) increase with 
increasing degrees of glucose intolerance. 

Fasting plasma TNF-alpha levels in 
pregnant females with gestational diabetes is 
significantly higher than in normal pregnant 
females. A negative relationship between TNF-
alpha and insulin sensitivity index is found in 
gestational diabetics, suggesting that an 
increased TNF-alpha may contribute to insulin 
resistance in pregnant females with gestational 
diabetes (25). 

Our results also demonstrate that C-reactive 
protein (CRP), fibrinogen and leukocyte count are 
increased in the insulin resistance state and this 
could predict type 2 DM.  The increase of 
inflammatory markers may be one of the first 
detectable disorders in healthy females at high 
risk of type 2 DM and insulin resistance state, like 
those with a gestational DM history (26). 

In a population at risk for type 2 DM our 
results provide evidence that sub-clinical 
inflammation underlies the metabolic syndrome, 
through association to one of its primary 
anomalies-insulin resistance, whereas no 
association was found to impaired insulin 
secretion (27).  

Leipold et al (28) suggest that in females 
with gestational diabetes the CRP concentration 
is primarily related to the degree of adiposity 
until the second trimester and thereafter 
impaired glucose metabolism appears to be the 
predominant predictor of changes in CRP. The 
same assumption applies and to a greater 
extent to the data of Ferraz et al (29) which 
suggests that the presence of metabolic 

syndrome in females with previous gestational 
DM is associated with high levels of CRP.  

Systemic inflammation is associated with 
the development of type 2 DM. In females who 
develop  GDM, there is evidence of increased 
inflammation during the first trimester (30). 
Moreover, a higher level of CRP, a marker of 
chronic low-grade inflammation, is present in a 
subset of females with gestational DM, 
independently of metabolic syndrome (8). 

 The findings in this study demonstrate that 
low-grade systemic inflammation is associated 
to GDM, in particular for pregnant females 
without conventional risk factors for gestational 
hyperglycemia, whose insulin resistance seems 
unexplainable (7). 

There were significant higher BMI, systolic 
and mean blood pressure, serum fasting insulin 
levels, HOMA-IR, serum triglyceride levels, 
serum IL-1 and TNF-  in females with severe 
periodontal diseases (CPITN 3-4)  in 
comparison to those with mild or no periodontal 
diseases.       

Serum CRP level was related with 
gestational and weight gain during pregnancy 
and this is expected and consistent with 
previous study (31). The relation of obesity-
related insulin resistance and type 2 DM is also 
confirmed (32). 

Females with recurrent gestational 
diabetes in their pregnancies  proved to have 
higher BMI, systolic blood pressure, severity of 
periodontal diseases as well as higher serum 
fasting insulin & HOMA-IR, high ESR and serum 
TNF-   ,in comparison to those  presented for 
the first time with gestational diabetes.  

This is consistent with that reported by 
Tamas and Keremji (33) which show that insulin 
resistance is a prominent feature in females with 
previous gestational DM. O�Sullivan (34) had 
found that females with previous gestational DM 
were at greater risk for hypertension and 
hyperlipidemia. In 1996; Meyers-Seifer and Vohr 
(35) demonstrated that mean total cholesterol, 
triglycerides, LDL and systolic blood pressure 
were significantly higher among females with 
recurrent gestational DM. The same assumption 
applies and to a greater extent to gestational 
DM which may be considered a possible marker 
or risk factor for IRS in later life. 

Our study shows significant positive 
correlation between CPITN scoring and patient 
age, BMI, HbA1c, serum triglycerides, HOMA-
IR, TNF-  and IL-1. 
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The level of glycaemic control as measured 
by HbA1c emerged as the most consistent risk 
factor associated with the extent and severity of 
periodontal disease (36).  Also, the severity of 
periodontal disease is associated with 
advancing patient age and diabetes 37.  Previous 
study showed that periodontal treatment is 
associated with improved glycaemic control in 
type 2 DM and could be undertaken along with 
the standard measures for the diabetic patient 
care (38). 

The severe periodontal disease is 
associated with changes in serum acute-phase 
response 39. The serum triglyceride level might 
be a potential indicator for the presence of 
periodontal disease (40) and the periodontal 
therapy significantly decreased Lipid peroxide 
and oxidative stress index in type 2 diabetic 
patients with periodontal disease (41). 

Concerning insulin resistance index 
(HOMA-IR); it is positively correlated with age, 
BMI, CPITN Score of periodontal diseases, 
serum triglyceride, IL-1 and TNF- .. 

The results in our study demonstrate that 
TNF-  may play an important role in insulin 
resistance, and that is in accordance with similar 
studies showing that TNF-alpha produced due 
to periodontal inflammation synergistically 
affects insulin resistance in type 2 diabetic 
patients. Periodontal diseases treatment is 
effective in improving metabolic control in 
diabetics, possibly through reduced serum TNF-
alpha and improved insulin resistance 42.  

 
Conclusion 

Periodontal diseases and gestational 
diabetes are considered as common association. 
Periodontal diseases are associated with 
significant metabolic derangement in gestational 
DM. Findings also indicate increased prevalence 
of periodontal diseases among  pregnant females 
necessitating strong steps in primary prevention 
including health education that should start as 
early as possible to have a practical impact on the 
final outcome. Screening could detect females with 
uncontrolled metabolic state, deserving initiating 
aggressive primary preventive strategies. 

The emergence of periodontal medicine 
demands that dentists assume a larger 
responsibility for the overall health of their patients, 
and acquire knowledge of relevant systemic 
conditions as diabetes, to interact more 
meaningfully with medical colleagues to achieve 
the ultimate goal of providing better patient care.  
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