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Abstract 

Background and aims. A link between the occurrence of severe periodontitis and several systematic health changes in-

cluding an altered lipid metabolism has been suggested. The aim of this study was to investigate the relationship between 

chronic periodontitis and serum lipid levels. 

Materials and methods. Thirty patients with chronic periodontitis (the community periodontal index of treatment needs – 

CPITN scores III & IV; age range 30-40 years old) as test group and 30 healthy individuals as control group were selected. The 

levels of serum lipids including total cholesterol and triglyceride as well as high- and low-density lipoproteins (HDL and LDL) 

were assessed. The relationship between serum lipids and periodontal disease was tested using Student’s t-test. 

Results. There were no significant differences in any criteria between case and control groups. The presence of periodontal 

disease was significantly related with higher total cholesterol in the case group (p < 0.05). Triglycerides, HDL, and LDL did 

not show any difference between case and control groups. 

Conclusion. Chronic periodontitis raises the chance of occurrence of hyperlipidemia in healthy people. The findings of this 

study support the reports linking increased prevalence of changing serum lipids among patients with periodontal disease. 
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Introduction 

oday, most populations suffer from elevated blood 
lipids.1 Studies  show prevalence of elevated lipid 

levels in Iran, and indicate that 23.6% percent of adults 
aged twenty and above have cholesterol total values T 
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above the normal limit.2 Hyperlipidemia is considered 
as one of the main risk factors of cardiovascular dis-
eases.3,4 Treatment of hyperlipidemia consists of ad-
ministering drugs responsible for decreasing serum 
lipids in the blood stream. Hyperlipidemia can lead to 
development of atherosclerosis, cardiac ischemic dis-
orders, myocardial infarctions, and strokes and in case 
of high triglyceride levels, it can also result in pan-
creatitis.5 Among the factors involved in increased lev-
els of blood lipids, genetics, high-fat diet and lack of 
physical exercise are the main factors. One question 
raised recently is whether periodontal diseases could 
be a risk factor for development of hyperlipidemia. 
Recent studies suggest a relationship between perio-
dontal diseases and hyperlipidemia, which introduces 
the idea of periodontal diseases being a risk factor for 
hyperlipidemia. Many studies support this relation-
ship,6-10 though two studies have shown opposite re-
sults.1,11  

Periodontitis is a common oral chronic infection 
leading to gingival inflammation, destruction of perio-
dontal tissues and deterioration of alveolar bones and 
finally loss of teeth.12,13 In Iran prevalence of periodon-
titis in age group 40-69 amounts to 70% of the com-
mon population.11 Considering the wide range of mi-
crobial plaques associated with this disease, its chronic 
nature and local and systemic immunological re-
sponses of the host, it is reasonable that periodontal 
infection affects overall health and could be involved 
in the development of systemic diseases such as hyper-
lipoproteinemia and hypertriglyceridemia.14 Further-
more, several studies have found an association be-
tween periodontitis and increased relative risk for car-
diovascular disease,15 coronary heart disease16,17 and 
ischemic stroke.15 A probable mechanism by which 
periodontitis might effect cardiovascular health is 
chronic oral inflammation may lead to increase of the 
blood cholesterol level. Total cholesterol and low-
density lipoprotein (LDL) in patients affected by these 
diseases were shown to be higher than those in the 
control group in one study,8 although later research on 
this issue did not yield similar results. Therefore, the 
aim of the present study was to examine the relation-
ship between chronic periodontitis and serum lipid 
levels in an Iranian population. 

re 

te 

Materials and Methods 

This case-control study consisted of 60 patients, 30 
with chronic periodontitis (case group) and 30 healthy 
individuals (control group). These two groups were 
paired with respect to gender and age; in addition, they 
were similar in relation to weight, height, diet, health 
conditions, and teeth number. The study procedure was 

approved by the Ethics Committee of Qazvin Univer-
sity of Medical Sciences. The patients were informed 
about the purpose and the methods of study.  

Periodontal condition of the two groups were deter-
mined on the basis of these indices: presence of sub-
gingivial and supragingival plaques and germs, pres-
ence of at least one periodontal pocket with a depth 
equal to or more than 4 mm in each quadrant and evi-
dence of alveolar bone destruction, correlating with 
plaques and calculus, determined on panoramic radio-
graph. 

In addition, subjects had no history of periodontal 
treatment 6 months prior to the study, were not af-
flicted with any systemic diseases, were not taking any 
medications for reduction of serum lipids and were 
also nonsmokers. Total cholesterol and triglyceride as 
well as low- and high-density lipoproteins (LDL and 
HDL) levels were measured in both groups using en-
zymatic-calorimetric method or by single-point meas-
urements via photometry method in terms of mg/dl. In 
addition, the community periodontal index of treat-
ment needs (CPITN) index was also determined using 
WHO probe. 

Obtained data was analyzed with Student t-test using 
STATA Version 8. 

Results 

Mean age was 35.93 ± 5.68 years old in the case and 
34.7 ± 5.59 years old in the control group.  

Levels of total cholesterol, triglyceride, HDL and 
LDL in blood serum were measured in both groups 
and assuming a normal distribution curve, average 
level for two groups were calculated. Odds ratios we
calculated for cholesterol and triglyceride. 

Mean total cholesterol of case and control groups 
(202.8±33.49 mg/dl and 193.46±26.4 mg/dl, respec-
tively) did not show any significant difference 
(p=0.24; odds ratio (OR)=3.76, CI [95%]:0.91-18.35).( 
Table1)  

Triglyceride level of case and control groups 

Table1. Frequency distribution of cholesterol and 
triglyceride levels in subjects according to chronic pe-
riodontitis sta

Cholesterol level Triglyceride level 
 

 
Normal Abnormal Normal Abnormal 

19 11 23 7 

Case group 63.3% 36.7% 76.7% 23.3% 

26 4 25 5 

Control group 86.7% 13.3% 83.3% 16.7% 

45 15 48 12 

Total 75% 25% 80% 20% 
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(175.5±94.63 mg/dl in case and 149.5± 54.86 in con-
trol group) also did not show any significant difference 
(T=0.3019,  p=0.198; OR=1.52, CI [95%]:0.35-6.95). 

Comparing mean HDL between the two groups 
(46.4±7.76 in the case and 44.12±9.24 mg/dl in the 
control group) showed no significant difference 
(T=1.035, p=0.305); HDL levels in all 60 studied sub-
jects were within the normal range. Regarding mean 
LDL levels (126.53±31.48 mg/dl in the case and 
119.16±25.83 in the control group), the difference was 
not statistically significant (T=0.9873, p=0.3276). On-
ly one subject in the case group had an LDL level 
above the normal range. 

Table 2 shows CPITN index state in 2 groups of the 
present study. 

Discussion 

This case-control study was designed and performed in 
order to explore the relationship between presence of 
periodontal disease and level of serum lipids. We 
compared serum lipid levels between two groups, one 
with and one without periodontal disease. According 
to the results, levels of total cholesterol, triglyceride, 
LDL and HDL had no correlation with periodontal 
disease. This is in contrast with reports indicating al-
tered lipid profile could be a risk factor for various 
disease such as atherosclerosis and cardiac ischemic 
disease. 

In line with our results, a case control study of 60 pa-
tients found no relationship between lipid profile and 
periodontal disease.1 Another study performed on 56 
individuals also was not able to demonstrate a signifi-
cant relationship between periodontal diseases and se-
rum levels of HDL, LDL, total cholesterol, or triglyc-
eride.18 Heinrich et al19 studying 45 patients and 31 
healthy controls, showed that periodontal disease is 
related to total cholesterol and HDL levels, but no oth-
er relationship was found. Other studies have also 
shown a relationship between lipid profile and perio-
dontal disease, including a research on 26 patients and 
26 healthy individuals, which showed periodontitis 
was related to increased levels of cholesterol and trig-
lyceride.20 Lösche et al8 in a case-control study on 39 
patients with periodontitis and 40 healthy individuals 
showed that serum levels of total cholesterol, triglyc-
eride and LDL were higher in patients compared with 

those in the control group. Other studies have found a 
positive correlation between periodontitis and in-
creased serum lipid profile.8,23-25 The majority of these 
studies, however, were unable to demonstrate a posi-
tive correlation between periodontal disease and all 
parameters of lipid profile, i.e. total cholesterol, LDL, 
HDL and triglyceride. 

Table 2. CPITN index in 2 studied groups 

 CPITN 

Group 0 1 2 3 4 Total 

Case 0 0 0 9 21 30 

Control 17 10 3 0 0 30 

Total 17 10 3 9 21 60 

Furthermore, in an animal study, a positive 
correlation between the extent of lipid deposition and 
the severity of periodontal disease was detected.21  

Pussien et al21 reported that patients with periodonti-
tis had higher levels of lipopolysaccharides and choles-
terol compared with control patients; in addition, the 
case group had higher levels of HDL and also had a 
higher HDL/LDL ratio. It was suggested that perio-
dontal disease had caused activation of macrophages 
through increase of lipopolysaccharides and decrease 
of LDL levels.22 Another study with 40 case and 40 
control subjects concluded that the average cholesterol 
levels were different between healthy subjects and 
those with periodontal disease.5 

It seems that one important factor contributing to dif-
ferent results are different and, in some cases, inade-
quate sample size. Our study was composed of 60 pa-
tients separated into two groups with a statistical first-
order error of 0.05 for the two groups. A statistical dif-
ference of 0.17 and 0.16 was exhibited in the HDL and 
LDL levels between the two groups, respectively. Our 
results indicate no significant statistical difference be-
tween case and control groups, similar to the findings 
of the majority of studies on the subject. Another rea-
son for the discrepancy among the results of these stu-
dies is the severity of periodontitis in individuals as-
signed to case groups. Another flaw among the exist-
ing research is due to the case-control design in which 
reproducibility is difficult and also determining the 
order in which periodontal disease and hyperlipidemia 
appear in the individual, i.e., it is difficult to determine 
if periodontal disease precedes hyperlipidemia or vice-
versa. Therefore, even in studies leading to a signifi-
cant result, determining if hyperlipidemia has been a 
risk factor or an outcome is difficult. It seems other 
study designs, such as cohort studies with a larger 
sample size, may yield more reliable results.  
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