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Background: Many studies show that periodontitis is a risk factor for serum lipid levels increase. On the other hand, the increase of serum
lipids is clearly a risk factor for cardiovascular diseases.

Objectives: The current study aimed to assess the amount of triglycerides and total cholesterol in patients with severe chronic
periodontitis. It also evaluated the relationship between the extent of periodontal disease, triglycerides and total cholesterol levels.
Patients and Methods: This case-control study included 61 patients with severe chronic periodontitis and 60 healthy subjects aged 20 -50
years. The study samples were selected from individuals who referred to periodontics department of dentistry faculty, zahedan university
of medical scoences, Iran, from November 2012 to October 2013. The subjects in both groups were matched in terms of age and gender.
The extent of periodontal disease, total cholesterol and triglyceride (TG) levels of the subjects were evaluated. Data were analyzed using
Pearson Correlation Coefficient and independent sample T-Test.

Results: Triglyceride level in patients with severe chronic periodontitis (121.67 + 67) and healthy controls (121.78 £ 64) was almost the same
and the difference was not statistically significant (P = 0.99). Although total cholesterol level was higher in patients with severe chronic
periodontitis (170 + 40) than the normal subjects (164. 38 +30), the difference was not statistically significant (P= 0.41). There was a positive
and significant correlation between the extent of periodontal disease and TG level (P = 0.03); while the relationship between the extent of
periodontal disease with cholesterol was not statistically significant (P=0.4).

Conclusions: It seems that cohort studies with larger sample sizes on the relationship between periodontitis and cholesterol level (Total,
HDL, LDL) are necessary.
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1. Background

Periodontitis is a common inflammatory disease in hu-
mans (1). One of its consequences is the tissue damage as
a result of collagen fibers destruction in the periodon-
tal ligaments (2). according to the American Academy
of Periodontology if the amount of clinical attachment
loss in chronic periodontitis patients is 5 mm or more,
they are considered as patients with severe chronic peri-
odontitis (3). Systemic diseases are one of the risk factors
that exacerbate the progress of periodontal disease (4).
Hyperlipidemia is one of the diseases considered as a pos-
sible risk factor for periodontitis in recent studies (5, 6).
Nowadays, many people around the world are suffering
from hyperlipidemia. Also, the number of patients with
hyperlipidemia is increasing in Iran: 23% of the Iranian
adults over 20 years have cholesterol levels higher than
normal (7). Total cholesterol includes LDL, HDL and VLDL;
the optimal levels of cholesterol and triglyceride are 200
and 150 mg/dL, respectively (8). Endotoxemia, induced
by bacterial lipopolysaccharide, can cause periodontitis
along with an increase in pro-inflammatory cytokines

secretion, which results in an impaired lipid metabolism
and the increase of lipid levels. This mechanism can ex-
plain the possible association between periodontitis and
hyperlipidemia (9). Recent studies on the relationship
between periodontitis and hyperlipidemia show that
periodontitis is a starting risk factor for hyperlipidemia
(10, 11). Besides, many studies demonstrated that serum
lipid levels were higher in the patients with periodon-
tal disease compared to the healthy individuals, and the
presence of periodontitis increases triglycerides and to-
tal cholesterol (6, 12).

2. Objectives

Due to the prevalence of hyperlipidemia and the conse-
quent increase of cardiovascular disease in Iran, the cur-
rent study aimed to compare the triglycerides serum lev-
els with total cholesterol level in participants with both
chronic periodontitis and healthy controls, respectively.
Many studies have examined the relationship between
severity of chronic periodontitis and hyperlipidemia,
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while few have investigated the relationship between the
extent of periodontal disease and hyperlipidemia. There-
fore, the current study also aimed to examine the rela-
tionship between the extent of periodontal disease and
serum level of total cholesterol and triglyceride.

3. Patients and Methods

The current case-control study was conducted on 121
non-diabetic subjects aged 20 - 50 years from November
2012 to October 2013. Sixty one participants were affected
with severe chronic periodontitis and the remaining 60
were healthy regarding periodontal status. Subjects were
matched in terms of age and gender. The inclusion crite-
ria for the study were: a) age between 20 and 50; b) no sys-
temic diseases such as diabetes; c) no history of tobacco
use; d) no history of anti-inflammatory drugs and antibi-
otics within the last month. The study was approved by
the ethical committee of zahedan university of medical
sciences and health services (No.124-92), and the partici-
pants signed consent forms.

3.1. Clinical Assessment

All of the 60 healthy subjects participating in the study
were selected from those who referred to the faculty of
dentistry in Zahedan University of Medical Sciences, Iran,
(location N:29° 29’ 46.2”, E: 60° 51’ 1.3”). Clinically, they had
no signs of gingival inflammation and no evidence of any
germs and calculus. Bleeding on Probing (BOP) was nega-
tive for these people and none needed periodontal treat-
ment. In addition, their plaque index was less than 20%.
All these people were examined for Clinical Attachment
Loss (CAL), Recession (Rec), Probing Depth (PD) and plaque
score in six sites (Mesiobuccal, Buccal, Distobuccal, Mesio-
lingual, Lingual, and Distolingual) on each tooth.

Patients with aggressive periodontitis were excluded
based on the criteria such as:

- Family history of aggressive disease.

- Absence of large accumulation of plaque and calculus.

-The rapid rate of disease progression (4).

Those with the following criteria were enrolled as peo-
ple with severe chronic periodontitis:

- Amount of destruction consistent with local factors.

-Sub-gingival calculus.

- Slow-to- moderate rate of progression.

-Clinical attachment loss > 5 mm (4).

Moreover, the extent of disease for all subjects was mea-
sured according to the following formula:

Extent of periodontal disease = sites with CAL > 5 mm|/
total number of examined dental sites All measurements
were carried out using Williams standard probe with a
precision of 1 mm, and All measurements were carried
out using one examiner.

3.2. Laboratory Assessment

In the current study, 4 mL fasting blood samples were
taken from each subject and triglycerides and choles-
terol levels were measured using photometric method
(Parsazmoon company, 91010, GPO-PAP, Iran).

3.3. Statistical Analysis

Data were analyzed using SPSS software, version 20. The
association between the extent of periodontal disease,
and total cholesterol and TG level were examined by The
Pearson correlation coefficient. Additionally, indepen-
dent sample t-Test was used to compare TG and CHOL lev-
els between the subjects.

4.Results

Sixty subjects with severe chronic periodontitis and 61
healthy subjects who participated in the present study
were matched in terms of age and gender; thus, each
group included 50% males and 50% females. Based on the
findings (Table 1), TG levels in patients with severe chron-
ic periodontitis (121.67 £ 67) and the controls (121.78 £ 64)
were almost the same with no statistically significant
difference. Also, total cholesterol level in patients with
severe chronic periodontitis (170 + 40) was higher than
those of the subjects of the control group (164.38 + 30),
but the difference was statistically insignificant.

As shown in Table 2, there was a positive and significant
relationship between the extent of periodontal disease
and TG levels (P = 0.03, r = 0.3), but the relationship be-
tween the extent of periodontal disease and total choles-
terol was statistically insignificant (P=0.4,r=0.1).

Table 1. Comparison of Total Cholesterol and Triglyceride Lev-

els Between the Patients and Healthy Control Subjects & b
Variables Patients  Healthy Control PV
Triglyceride 121.67+67 121.78 + 64 0.99
Cholesterol 170 £ 40 164.38 £30 0.41

2 Abbreviations: CHOL, cholesterol; TG, triglyceride; PV, P value.
Data are presented as mean + SD.

Table 2. The Correlation Between Triglyceride, Total Cholesterol and Extent of Periodontal Disease @

Variables Patients Healthy Control

TG CHOL Extent TG CHOL
Triglyceride r=0.2,P=0.42 r=0.3,P=0.03 r=0.007,P=0.96
Cholesterol r=0.12,P=0.42 r=0.01,P=0.40 r=0.007,P=0.96

2 Abbreviations: CHOL, cholesterol; TG, triglyceride.
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5. Discussion

Periodontitis is a gram-negative infection, which leads
to severe inflammatory reaction that can result in intra-
vascular release of microorganisms and their produc-
tion throughout the body (1, 13). Also, the increase of C-
reactive protein levels and serum fibrinogen as a result
of periodontitis are accepted as risk factors for cardio-
vascular diseases (14). In periodontal disease, cytokines
secretion increase is observed, which results in impaired
fat metabolism and hyperlipidemia. On the other hand,
hyperlipidemia is known as a risk factor for cardiovascu-
lar diseases (5, 15).

The findings of the current study suggest that TG and
total CHOL levels, in patients with severe chronic peri-
odontitis were higher than those of the healthy controls,
but the difference was statistically insignificant. In Line
with these findings, the study conducted by Hamissi et
al. (16) in Iran, showed that compared to healthy sub-
jects the increase of TG and cholesterol levels in subjects
with periodontitis was statistically insignificant. Simi-
larly, many other studies have reported that total CHOL
and TG levels in patient with chronic periodontitis were
significantly higher than those of the healthy subjects
(12, 17). Regarding the fact that the influence of age on
chronic systemic disease is proved, these significant re-
sults may be due to higher age average of patients with
periodontitis (50) compared to that of the healthy con-
trols (41) in these studies (18). Losche et al. obtained simi-
lar result in a study which had the shortcoming of the
previous studies (6).

Previous studies conducted in Iran by Taleghani et al.
(17) and Moein Taghavi et al. (12) reported the increase
of TG and total CHOL levels in people with chronic peri-
odontitis, in comparison to the healthy subjects, as signif-
icant. In addition, the current study was a cross-sectional
study with a modest sample size, which can partly justify
the significant difference of the former Iranian data with
those of the present study. Another finding of the current
study was the positive and significant correlation of TG
levels with the extent of periodontal disease; in other
words, increase of the periodontal disease extent lead to
increase in TG levels.

Moreover, no association was observed between cho-
lesterol level and the extent of periodontal disease in the
current study. Recent studies are indicative of a positive
relationship between hyperlipidemia and severe chronic
periodontitis. However, this relationship was not ob-
served between the mild form of periodontal disease as
well as the risk of hyperlipidemia in patients with severe
chronic periodontitis; risk of hyperlipidemia was 30%
higher than those of the normal subjects (19, 20). Obser-
vations of Sridhar et al. indicated that TG levels were not
correlated with attachment loss increase in patients with
periodontitis (5).

Many studies have already investigated the relationship
between hyperlipidemia and periodontal disease (12, 16,
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21), but studies on the association between the extent of
periodontal disease and hyperlipidemia are few. The cur-
rent study, as one of the few, carried out in this area, can
cast light on future researches and contribute to finding
the unknown cause of the relationship between these
two diseases.

In future studies, it is recommended to use LDL and HDL
as complementary tests along with the measurements of
total cholesterol to obtain more complete results. Also,
the current study was a cross sectional study with a more
modest sample size and cannot be used to determine the
causal relationship. Thus, cohort studies with large sam-
ple sizes should be conducted to obtain comprehensive
information.
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