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Abstract 
Background: Periodontitis and serum lipid disorder are prevalent in type 2 diabetic patients. Serum lipid disorder is one 

of the established risk factors for cardiovascular disease while periodontitis is a probable another one. Some studies 
have reported an existence of a relation between serum lipid disorder and periodontitis while others have found no 
significant relation.   

Aim of study: To assess the relation between serum lipid profile and severity of periodontitis in type 2 diabetic patients.  
Materials and methods: One hundred and twenty type 2 diabetic patients (60 males and 60 females) were enrolled in 

this study. Their periodontal status was determined by measuring Probing Pocket Depth (PPD), Gingival Recession 

and Clinical Attachment Level (CAL).  Patients were selected consecutively but with consideration of sex and 
certain exclusion criteria to compose three groups based on CAL and PPD measurements. These three groups were: 

1. Group 1: 20 males and 20 females patients with Mild/No Periodontitis (G1)  
2. Group 2: 20 males and 20 females patients with Moderate  periodontitis (G2) 
3. Group 3: 20 males and 20 female's patients with severe periodontitis (G3). 

Serum lipid profile involved an estimation of serum total cholesterol (TC), serum triglycerides (TG), high density 
lipoprotein cholesterol (HDL-C), and a calculation of low density lipoprotein cholesterol (LDL-C).      

Results: The mean serum levels of TC and TG were compared between the study groups. There were significant 
differences between G1 vs. G3 (P<0.05) while the differences were statistically non significant between G1 vs. G2 

and G2 vs. G3. When HDL-C and LDL-C levels were compared between the study groups (G1 vs. G2, G2 vs. G3 
and G1 vs. G3 groups) no statistically significant differences were found. Analysis of correlation showed that the 
correlations between PPD and both TC and TG were highly significant (P<0.001)). Concerning the correlation 
between CAL and TC or TG, both correlations were significant (P < 0.05) while there was no significant 
correlation between both PPD and CAL with     HDL-C or LDL-C.  

Conclusion: Higher serum levels of TC and TG are associated with the more severe forms of periodontitis in type 2 
diabetic patients. 
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Introduction: 

iabetes mellitus (DM) is a metabolic disorder 

that is characterized by hyperglycemia due to 

defective secretion or action of insulin (1). DM 

is associated pathologically with macrovascular and 

microvascular complications.  

The macrovascular complications include 
cardiovascular   and   cerebrovascular   disease   as   

well   as   hypertension    and serum lipid disorders 

(2,3). Serum lipid disorders are prevalent in type 2 

diabetes, the most common pattern consists of 

elevated triglycerides (TG) and decreased high 

density lipoprotein- cholesterol (HDL-C) levels(4). 

The concentration of low density lipoprotein – 

cholesterol (LDL-C) in diabetic patients is usually 

not significantly different from that in non-diabetic 

individuals. However, type 2 diabetic patients 

typically have a preponderance of smaller and 

denser LDL particles which possibly increase 
atherogenicity and risk of cardiovascular disease 

even if the absolute concentration of LDL-C is not 

significantly increased (4). 

Periodontitis is a chronic inflammatory disease of 

the tissues that support and attach the teeth to the 

jaws (5) and it is the second main cause of oral cavity 

disorders, after caries, affecting the population (6). A 

number of studies have reported a higher prevalence 

of periodontal disease in diabetic patients than in 

healthy controls (7-10) and so periodontitis has been 

considered as an important complication of DM (11). 
Also, periodontitis by itself, like serum lipid disorder, 

has been associated with increased relative risk for 

cardiovascular disease
 (12) some studies have reported 

an existence of a relation between serum lipid 
disorder and periodontitis (13-18) while others have 

found no significant relation (19,20). Such controversy 

between studies may be related to the difference in 

the grading of periodontitis.   

The aim of this study is to assess the relation 

between serum lipid profile and the severity of 

periodontitis in type 2 diabetic Iraqi patients.  
 

Materials and Methods: This study was conducted 

in the National diabetes center, University of Al –

Mustansiriya, Baghdad-Iraq during the period from 

November 2011- February 2012. One hundred and 
twenty patients (60 males and 60 females) with type 

2 diabetes mellitus (T2DM) were enrolled in the 

study. Their ages were in the range of (30-72) years 

and the duration of their disease ranged from (1-21) 

years.    
 

Medical examination: Medical history was taken 

by personal interviewing with the help of a printed 

questionnaire. All measurements were undertaken 

by the same examiner. Exclusion was made for 

those who had a concurrent acute illness or another 

major systemic disease. Also patients who were 
taking lipid lowering agents or were smokers were 

excluded.   

The following clinical characteristics were 

reported: 

D 
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1- Age and gender.  

2- Weight and height in order to calculate body 

mass index (BMI). 
 

Periodontal examination: measurements were 

undertaken by a single experienced examiner (the 

examiner has passed both inter- and intra-examiner 

calibrations).  

      The patients who were enrolled in this study had 

to have up to fifteen teeth and the third molars were 

included in the examined teeth. 
      The periodontal examination was carried out 

with calibrated periodontal probes with William’s 

markings. The periodontal status was determined 

using measurements of Probing Pocket Depth 

(PPD), Gingival Recession and Clinical Attachment 

Level measurements (CAL) from four sites on each 

tooth  (buccal, mesial, lingual / palatal,  distal) (21). 

PPD was taken as the distance from the gingival 

margin to the base of the gingival sulcus / 

periodontal pocket. Gingival recession was 

measured as the distance from the cemento- enamel 

junction to the gingival margin. These scores were 
then added up to indirectly obtain the values for 

CAL.  

     The patients were categorized into three groups 

and each group consisted of forty (20 males and 20 

females) based on CAL and PPD measurements, 

using the criteria proposed by the joint working 

group of the Centre for Disease Control and Pre-

vention in collaboration with the American 

Academy of Periodontology in 2003(21). These three 

groups were: 

1. Mild / No Periodontitis (Group 1): Neither 
"moderate nor "severe" periodontitis.  

2. Moderate periodontitis (Group 2): When 

periodontal pocket (PD) ≥ 2 inter proximal site 

with PD ≥ 5 mm or (not on same tooth) 

attachment level (CAL) ≥ 2 interproximal sites 

with CAL ≥ 4 mm.  

3. Severe periodontitis (Group 3): When 

periodontal pocket PD ≥ 1 inter proximal site 

with PD ≥ 5 mm  and (not on same tooth)  

attachment level (CAL) ≥ 2  interproximal sites 

with CAL ≥ 6 mm 
 

Laboratory analyses: Specimen: Serum samples 

were used for glucose and lipid profile analyses that 

were performed on the same day of the visit of the 

patient.  
 

Serum glucose assay: Serum glucose was measured 

by enzymatic method using kits supplied by Biocon 

Company, Germany. 
 

Lipid profile assay: Serum total cholesterol (TC) 

and serum triglycerides (TG) were determined by 

totally enzymatic methods. Using kits supplied by 

bioMerieux company, France. Estimation of serum 
HDL-C was done by precipitation with 

phosphotungstate-MgCl2 solution followed by 

enzymatic determination of cholesterol in the 

supernatant. Using kits supplied by bioMerieux 

company, France. Serum LDL-C level was 

calculated by the method of Bairaktari et al 2004(22).    
 

Statistical analysis: Data were presented in simple 

statistical measures of number, mean and standard 

deviation. Statistical analysis for the significance of 

difference of quantitative data was done by using 

ANOVA test for more than two independent means 

and LSD was used to measure the precision of a 

variety of means between two mean values. A 
probability value (p<0.05) was considered to be 

statistically significant and (P<0.01) was considered 

to be statistically highly significant. 

Data were presented in simple statistical 

measures of number, mean and standard deviation. 

Statistical analysis was done by using one-way 

ANOVA to determine whether significant 

differences existed between the studied groups. LSD 

post hoc test for multiple comparisons was applied 

to identify which groups had a difference. A 

probability value      (p < 0.05) was considered to be 

statistically significant while (P < 0.01) was 
considered to be statistically highly significant. 
 

Results: 

The mean values of age, duration of DM, BMI 

and fasting blood sugar of G1, G2 and G3 showed 

no statistically significant difference (Table 1). 

The mean values of probing pocket depth and 

clinical attachment loss in G1 were (1.87±0.43 and 

1.38±0.62 mm respectively), in G2 were (2.88±0.55 

and 2.99±0.48 mm respectively) and in G3 were 

(3.44±0.39 and 4.11±0.57 mm respectively) and the 

differences between G1 vs. G2, G2 vs. G3 and G1 
vs. G3 groups were statistically highly significant 

(P<0.01) in regard to both parameters (Table 2). 

The mean values of missing teeth number in G1, G2 

and G3 were (5.55±2.8, 7.78±3.16 and 9.5±3.95 

respectively) and the difference between G2 vs. G3 

groups was significant (P<0.05) while the difference 

between G1 vs. G2 and G1 vs. G3 groups were 

statistically highly significant (P<0.01 and 

P<0.001respectively) (Table 2). 

The mean serum levels of TC and TG were 

compared between the study groups in (Table 3). 
The mean serum levels of TC and TG in G1 were 

(178.63±48.07 and 125.05±48.37 mg/dl 

respectively) while in G2 were (188±53.47 and 

147.75±66.05 mg/dl respectively) and in G3 were 

(200.80±41.01 and 160.15±73.6 mg/dl respectively).  

The differences in the levels of TC and TG were 

significant between G1 vs. G3 (P<0.05) while were 

statistically not significant between G1 vs. G2 and 

G2 vs. G3.  

The mean values of HDL-C and LDL-C of G1, 

G2 and G3 showed no statistically significant 

difference (Table 3). 
     Analysis of correlation showed that the 

correlations between Probing pocket depth and both 

TC and TG were highly significant (P<0.001) (Table 
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4). Also the correlations between Clinical 

attachment loss and both TC and TG were 

significant (P < 0.05). On the other hand, there were 

no significant correlations between both PPD and 

CAL with HDL-C or LDL-C (Table 4). 

 

Table 1: Clinical characteristics and fasting serum glucose levels of the study groups of type 2 diabetic patients 

 

Characteristic 

 

Study groups Mean ±SD 

 

ANOVA- test LSD-test 

Study groups  

of patients 

G1 vs. 

G2 

G1 vs. 

G3 

G2 vs. 

G3 

Patients N=40 F-value P-value P-value 

 

Age (year)  

 

Group 1(G 1) 50.18± 9.52 1.400 

 

0.251 

 

0.142 

 

0.159 0.950 

Group 2 (G2)  53.73±12.68 

Group 3 (G3)  53.58± 9.69 

Duration of DM 

(year) 

 

Group 1(G 1) 5.75±5.2 0.825 

 

0.441 

 

0.494 

 

0.551 0.202 

Group 2 (G2) 6.53±5.8 

Group 3 (G3)  5.09±3.95 

 

BMI 

 

Group 1(G 1) 29.53±3.62 0.468 

 

0.628 

 

0.875 

 

0.459 0.367 

Group 2 (G2) 29.32±5.88 

Group 3 (G3) 30.47±6.88 

Fasting serum 

glucose 

( mg / 100 ml) 

Group 1(G 1) 183.43±65.55 0.567 0.569 0.951 

 

0.343 0.375 

Group 2 (G2) 184.3±54.15 

Group 3 (G3) 197.05±71.22 

N: number, SD: standard deviation, P > 0.05: Non-significant 

G1: Mild / No periodontitis, G2:  Moderate periodontitis, G3: Severe periodontitis    
 

Table 2:  Periodontal assessment of the study groups of type 2 diabetic patients 

Periodontal 

examination  

Study groups 

 

Mean ±SD ANOVA- test LSD-test 

Study groups  

of patients 

G1 vs. 

G2 

G1 vs. 

G3 

G2 vs. 

G3 

Patients N=40 F-value P-value P-value 

Probing pocket 

depth (mm) 

Group 1(G 1) 1.87±0.43 

117.572 0.000** 0.000** 0.000** 0.000** Group 2 (G2) 2.88±0.55 

Group 3 (G3) 3.44±0.39 

Clinical attachment 

loss   (mm) 

Group 1(G 1) 1.38±0.62 

240.738 0.000** 0.000** 0.000** 0.000** Group 2 (G2) 2.99±0.48 

Group 3 (G3) 4.11±0.57 

Missing teeth  

(No.) 

Group 1(G 1) 5.55±2.8 

14.065 0.000** 0.004** 0.000** 0.023* Group 2 (G2) 7.78±3.16 

Group 3 (G3) 9.5±3.95 

N: number, SD: standard deviation, *P<0.05: significant, **P<0.01: highly significant 

G1: Mild / No periodontitis, G2:  Moderate periodontitis, G3: Severe periodontitis    
 

Table 3: Serum lipid profile of the study groups of type 2 diabetic patients 

 

Analytes 

Study groups 

 

Mean ±SD ANOVA- test LSD-test 

Study groups  

of patients 

G1 vs. 

 G2 

G1 vs. 

G3 

G2 vs. 

G3 

Patients N=40 F-value P-value P-value 

TC 

( mg/dl) 

Group 1(G1) 178.63±48.07 

2.171 0.119 0.382 0.04* 0.233 Group 2 (G2) 188 ±53.47 

Group 3 (G3) 200.80 ±41.01 

TG 

( mg/dl) 

Group 1(G 1) 125.05±48.37 

3.137 0.047* 0.113 0.015* 0.385 Group 2 (G2) 147.75±66.05 

Group 3 (G3) 160.15±73.6 

HDL-C 

( mg/dl) 

Group 1(G 1) 46.33±6.34 

1.276 0.283 0.706 0.128 0.251 Group 2 (G2) 45.85±4.31 

Group 3 (G3) 44.4±5.98 

 

LDL-C 

( mg/dl) 

Group 1(G 1) 102.06±41.17 

1.308 0.274 0.702 0.123 0.245 Group 2 (G2) 105.55±44.32 

Group 3 (G3) 116±36.21 

N: number, SD: standard deviation, *P<0.05: significant,    G1: Mild / No periodontitis, G2:  Moderate 

periodontitis, G3: Severe periodontitis    
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Table 4: Correlations between periodontal measurements and serum lipid profile of type 2 diabetic patients  

 

Periodontal measurements 

 

N=120 

Serum lipid profile 

TC TG HDL-C LDL-C 

Probing pocket depth 

 
r 0.237** 0.303** -0.140 0.170 

P-value 0.009 0.001 0.127 0.063 

Clinical attachment 

loss  

r 0.185* 0.212* -0.107 0.134 

P-value 0.043 0.020 0.244 0.145 

N: number, *P<0.05: significant, **P<0.01: highly significant 

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein cholesterol, LDL-C: Low-density 

lipoprotein cholesterol. 

 

Discussion: 

This study has investigated  the presence of any 

relation between periodontitis and serum lipid 

disorder in T2DM patients who were grouped, 

according to the severity of periodontitis, into three 

groups (Mild/or No, Moderate and Severe 
periodontitis). The study has found that mean serum 

levels of TC and TG  were higher when the severity 

of periodontitis was increased but the difference 

between study groups has reached a significant level  

only when we compared Group 1 (Mild / No 

periodontitis) with Group 3(Severe periodontitis).  

    Many recent studies have suggested that a 

relationship between periodontal disease and serum 

lipid disorder and in particular, higher TC and TG 

were more common in T2DM patients than in 

healthy controls (13,16,18). In a study conducted on 

individuals with apparently healthy medical history, 
with controlling of factors related to elevated serum 

cholesterol levels (such as BMI, age, diastolic blood 

pressure and smoking), positive relations between 

periodontal pocket (as a periodontal index) and 

elevated serum levels of total cholesterol and LDL-C   

were confirmed (17). A study conducted by Morita et 

al 2004 has reported a significant relation between 

elevated TG  and periodontitis while serum level of 

HDL-C in periodontitis group  was lower than in 

control group but the difference was not significant  

which is similar to our results(23). On the contrary, 
Machado et al 2005 found that the average 

cholesterol and TG were not significantly higher in 

periodontal patients than healthy ones (24). Moreover, 

Valentaviciente et al in 2005 have studied the 

relation between serum lipids level and periodontal 

condition as assessed by CPITN index (Community 

Periodontal Index of Treatment Needs) and revealed 

that the serum lipid levels in periodontal patients did 

not have any difference from healthy subjects (20). To 

explain such controversy, it may be stated that each 

study has had its own specifications such as 

definition of periodontitis, study design and age and 
number of patients that may be responsible for the 

differences in the results obtained.  

     In studies that reported the presence of a relation 

between periodontitis and serum lipid disorder, it 

was not possible to confirm an aetiological 

relationship between serum lipid disorder and 

periodontitis and the majority was unable to 

demonstrate a correlation between periodontitis and 

a significant change in all components of serum lipid 

profile (TC,TG, LDL-C and HDL-C). In order to 

explore any cause-effect relationship, Losche et al 

2005 have conducted a study on the effect of local 

therapy of periodontitis on serum lipid levels. They 

found some coordination between the decrease of 
inflammation and serum lipid levels but the change 

in lipid levels was still not significant (25). Some 

workers have postulated that  an increase in pro-

inflammatory cytokines in periodontitis is related to 

a significant elevation of TG and a lowering of 

HDL-C (23,26) and our findings are somewhat 

consistent with such postulation.  

      In conclusion, higher levels of  serum TC and TG 

are associated with the more severe forms of 

periodontitis and they may be predisposing factors for 

progression of periodontitis. 

 
 

References 

1. American Diabetes Association. Diagnosis and 

classification of diabetes mellitus: position statement. 

Diabetes Care 2005; 28 (1): S37-S42. 

2. Kaliein R. Hyperglycemia microvascular disease in 

diabetes. Diabetes Care 1993; 18: 258- 268. 

 3. Weyer C, Bagarddus C, Mott DM, Prattey A. The 

natural history of insulin secretary dysfunction 

and insulin resistance in pathogenesis of type 2 

diabetes mellitus. J Clin Invest 1999; 104: 787- 
794. 

4. Haffner SM. Management of dyslipidemia in adults 

with diabetes (Technical Review). Diabetes Care 

1998; 21:160–178. 

5. Offenbacher S. Periodontal disease pathogenesis. Ann 

Periodontol 1996; 1: 821−878. 

6. Petersen PE. The World Oral Health Report 2003: 

Contineous improvement of oral health in the 21st 

century – The approach of the WHO Global Oral 

Health Programme. Community Dent Oral Epidemiol 

2003; 31 (1): 3−24. 

7. Mealy LB, Oates WT. AAP- Commissioned review: 
Diabetes and periodontal disease. J Periodontol 2006; 

77(8): 1289−1303. 

8. Sandberg GE, Sundberg HE, Fjellstrom CA, Wikblad 

KF. Type 2 diabetes and oral health. A comparison 

between diabetic and non-diabetic subjects. Diabetes 

Res Clin Pract 2000; 50(1): 27-34. 

9. Taylor GW. Bidirectional interrelationships between 

diabetes and periodontal diseases: An 



Relationship between Severity of Periodontitis & Serum Lipid Profile in Type 2 Diabetics Dalia K Abbas et. Al. 

                                                                                233                    Iraqi J. Comm. Med., July. 2013 (3) 

epidemiological perspective. Ann Periodontol 2001; 

6: 99−112. 

10. Rosa MD, Ruben O. Diabetes and periodontal 

disease: A bidirectional relationship. Medicine and 

biology 2007; 14(1): 6-9. 

11. Loe H. Periodontal disease: The six complications of 

diabetes mellitus. Diabetes Care 1993; 16 (1): 

329−334. 

12. Hujoel PP, Drangsholt M, Spiekerman C, DeRouen 

TA. Periodontal disease and coronary heart disease 

risk. JAMA 2000; 284: 1406–1410. 
13.Lösche W, Karapetow F, Pohl A, et al. Plasma lipid 

and blood glucose levels in patients with destructive 

periodontal disease. J Clin Periodontol 2000; 27(8): 

537-41. 

14. Cutler CW, Shinedling EA, Nunn M, et al. 

Association between periodontitis and 

hyperlipidemia: cause or effect? J Periodontol 1999; 

70(12):1429-34. 

15. Katz J, Chaushu G, Sharabi Y. On the association 

between hypercholesterolemia, cardiovascular 

disease and severe periodontal disease. J Clin 
Periodontol 2001;28(9):865-8. 

16. Moeintaghavi A, Haerian-Ardakani A, Talebi-

Ardakani M, Tabatabaie I. Hyperlipidemia in patients 

with periodontitis. J Contemp Dent Pract 

2005;6(3):78-85. 

17. Katz J, Flugelman MY, Goldberg A, Heft M. 

Association between periodontal pockets and 

elevated cholesterol and low density lipoprotein 

cholesterol levels. J Periodontol 2002;73(5):494-500. 

18. Taleghani F, Shamaei M, Shamaei M. Association 

between Chronic Periodontitis and Serum Lipid 

Levels. Acta Medica Iranica 2010; 48(1):47-50. 
19. Machado AC, Quirino MR, Nascimento LF. Relation 

between chronic periodontal disease and plasmatic 

levels of triglycerides, total cholesterol and fractions. 

Braz Oral Res  

2005; 19(4):284-9. 

20. Valentaviciene G, Paipaliene P, Nedzelskiene I, et al. 

The relationship between blood serum lipids and 

periodontal condition. Stomatologija, Baltic Dental 

and Maxillofacial Journal  2005; 8(4):96-100. 

21. Page RC, Eke PI. Case definitions for use in 

population-based surveillance of periodontitis. J 

Periodontol  2007;78(7):1387-99 . 

22. Bairaktari ET. Elevation of alternative calculation 
methods for determining low-density lipoprotein 

cholesterol in hemodialysis patients. Clinical 

biochemistry 2004; 37: 937-940. 

23. Morita M, Horiuchi M, Kinoshita Y, et al. 

Relationship between blood triglyceride levels and 

periodontal status. Community Dent Health 2004; 

21(1):32-6.  

24. Machado AC, Quirino MR, Nascimento LF. Relation 

between chronic periodontal disease and plasmatic 

levels of triglycerides, total cholesterol and fractions. 

Braz Oral Res 
2005; 19(4):284-9. 

25. Lösche W, Marshal GJ, Apatzidou DA, et al. 

Lipoprotein-associated phospholipase A2 and plasma 

lipids in patients with destructive periodontal disease. 

J Clin Periodontol 2005; 32(6):640-4. 

26. Iacopino AM, Cutler CW. Pathophysiologic 

relationships between periodontitis and systemic 

diseases: Recent concept involving serum lipids. J 

Periodontal 2000; 71(8):1375-1384. 
* Lecturer, Department of Preventive dentistry, College of 

Dentistry, Al-Mustansiriya University 

** Professor, Department of Medical Biochemistry, 

College of Medicine, Al-Mustansiriya University, e-

mail: issa.abdulkareem@yahoo.com 

*** Lecturer, National Diabetes Center, Al-Mustansiriya 

University 

.    
 


