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ABSTRACT

السنية  حول  الأنسجة  و  اللثة  أمراض  درجة/شدة  تقييم  الأهداف: 
عند السكريين من النموذج الثاني و غير السكريين، و دراسة مستوى 
الشحوم عند المرضى المصابين بالتهاب الأنسجة حول السنية السكريين 
من النموذج الثاني و غير السكريين، مقارنتاً بالأشخاص الأصحاء فمويا 

وجسدياً.

جامعة   - الأسنان  طب  كلية  في  الدراسة  هذه  أُجريت  الطريقة: 
مابين  الفترة  في  السعودية،  العربية  المملكة   - بالرياض  سعود  الملك 
مريضا   90 الدراسة  شملت  2004م.   يونيو  وحتى  2003م  قبراير 
مجموعة  كل  تكونت  متساوية،  مجموعات  ثلاث  إلى  تقسيمهم  تم 
المجموعة  شملت  والجنس،  العمر  تطابق  مراعاة  مع  عنصرا   30 من 
الثانية  المجموعة  وشملت  وجسدياً،  فمويا  الأصحاء  العناصر  الأولى 
مرضى التهاب اللثة والأنسجة حول السنية الأصحاء جسديا، وشكلت 
اللثة والأنسجة حول  بأمراض  المصابين  المرضى  الثالثة  المجموعة  عناصر 
السنية وداء السكري من النموذج الثاني. تم تحديد المعايير التالية عند 
بداية الدراسة وهي: اللويحة الجرثومية - النزف التالي للسبر - أعماق 
الجيوب  )PPD( - ومستوى الارتباط السريري )CAL(. كما تم أيضاً 
تحديد مستويات السكر وخضاب الدم الجلوكوزي ونسبة الكوليسترول 
الثلاثية  والشحوم   )LDL( الكثافة  منخفضة  الشحمية  والبوتينات 

والبوتينات الشحمية عالية الكثافة. 

النتائج: أظهرت النتائج ارتفاع واضح في معدل المعايير حول السنية 
المرضى  عند   )CAL السريري  والارتباط   -  PPD الجيوب  )عمق 
المصابين بأمراض اللثة والأنسجة حول السنية في السكريين مقارنة مع 
غير السكريين. كما تبين أيضاً أن مستويات الكوليسترول والبروتينات 
بدرجة  مرتفعة  كانت  الثلاثية  والشحوم  الكثافة  منخفضة  الشحمية 
المقارنة  مع  السنية  والأنسجة حول  اللثة  التهاب  لدى مرضى  ملحوظة 

.)p<0.05( بالأشخاص الأصحاء فمويا و جسديا

 خاتمة: تشير نتائج هذه الدراسة إلى أن مرضى السكري من النموذج 
الثاني معرضين لخطر الإصابة بالتهاب اللثة والأنسجة حول السنية أكثر 
بين  علاقة  وجود  على  أيضا  تؤكد  كما  بالسكري.  المصابين  غير  من 
اللثة والأنسجة و حول  بالتهاب  الدم والإصابة  الشحوم في  مستويات 
بأمراض  المزمنة  الإصابة  بين  رابطة  ذلك كعلاقة  اعتبار  السنية.  يمكن 

اللثة و الأنسجة حول السنية و داء السكري من النموذج الثاني.

 
Objectives: To study the extent of periodontal disease 
in diabetic and non-diabetic periodontitis patients, 
and to investigate the relationship of dyslipidemia 

and periodontal disease, in diabetic and non-diabetic 
periodontitis patients. 

Methods: This is a cross-sectional study at the 
Department of Preventive Dental Sciences (College 
of Dentistry) and Department of Physiology 
(College of Medicine), King Saud University, Riyadh, 
Kingdom of Saudi Arabia, from February 2003 to 
June 2004. A total of 90 patients was recruited, 
and divided into 3 equal groups of 30 subjects, 
with age and gender matched, and divided as 
follows: group 1 (healthy group): periodontally and 
systemically healthy subjects, group 2 (periodontitis 
group): chronic periodontitis patients with no 
systemic disease, group 3 (diabetic group): chronic 
periodontitis patients with type 2 diabetes mellitus. 
Plaque index, bleeding on probing, probing pocket 
depth (PPD), and clinical attachment level (CAL) 
were measured at the time of initial examination. 
The glycated hemoglobin, total cholesterol, low 
density lipoprotein (LDL), triglyceride, high density 
lipoprotein were also measured.

Results: Periodontal parameters (PPD and CAL) 
were of significantly higher value in the diabetic 
patients, when compared to the periodontitis patients 
(p<0.05). The total cholesterol, LDL, and triglyceride 
were also found to be significantly higher among 
the periodontitis patients than the healthy subjects 
(p<0.05).

Conclusion: This study indicated that type 2 diabetic 
patients had a higher risk to develop advanced 
periodontal disease than the non-diabetic subjects. 
It also highlighted the association of dyslipidemia in 
periodontitis patients.

Saudi Med J 2008; Vol. 29 (5): 723-727 

From the Department of Preventive Dental Sciences, College of Dentistry 
(Al-Otaibi, Babay), King Saud University, and Department of Physiology 
(Habib), College of Medicine and King Khalid University Hospital, 
Riyadh, Kingdom of Saudi Arabia and Division of Periodontology (Almas), 
University of Connecticut, United States of America.

Received 8th September 2007. Accepted 24th February 2008.

Address correspondence and reprint request to: Dr. Dalal H. Al-Otaibi, 
College of Dentistry, King Saud University, PO Box 285506, Riyadh 
11323, Kingdom of Saudi Arabia. Tel. +966 (1) 4784524 Ext. 388. 
E-mail: dalal_dent@hotmail.com



724

Diabetic dyslipidemia & periodontal disease ... Al-Otaibi et al

Saudi Med J 2008; Vol. 29 (5)     www.smj.org.sa

(College of Medicine), King Saud University, Riyadh, 
Kingdom of Saudi Arabia from February 2003 to 
June 2004. The Dental College Ethics Review Board 
approved this study, and informed written consent was 
obtained from each participant. A total of 90 patients 
were recruited, and divided into 3 groups of 30 subjects 
each, age and gender matched, and divided as follows: 
group 1: periodontally and systemically healthy subjects 
(control group), group 2 included chronic periodontitis 
patients with no systemic disease (periodontitis group), 
group 3 had chronic periodontitis patients with type 
2 diabetes mellitus (diabetic group). Patients included 
were Saudi nationals with an age range from 35-55 
years old. The periodontitis subjects were systematically 
healthy with no relevant medical history. The 
attachment loss was >2 mm, in at least 3 different sites 
in the periodontitis. The second group included patients 
with type 2 diabetes mellitus with no complications. 
Presence of at least 20 teeth was also taken as inclusion 
criteria. The exclusion criteria was any acute infection 
orally or systemically, diabetic ketoacidosis and non 
ketotic hyperosmolar diabetes, renal or thyroid disease, 
familial hypercholesterolemias, ischemic heart disease 
or myocardial infarction, drug ingestion including 
steroids, oral contraceptive and hypolipidemic drugs, 
pregnancy, periodontal treatment during the past 6 
months, and any antimicrobial medication during the 
past 4 weeks. History regarding the medical status, 
diabetes mellitus, and oral hygiene habit was taken. 
The following periodontal parameters were recorded in 
a full mouth examination, excluding the third molars. 
The plaque index (PI) was assessed according to the 
criteria of the PI.20 The gingival bleeding index (GBI) 
was used to indicate the presence or absence of bleeding 
on probing (BOP) within 10 seconds.21 The probing 
pocket depth (PPD) was obtained using a Michigan “0” 
periodontal probe with Williams markings, measured at 
6 sites around each tooth: the mesiobuccal, midbuccal, 
distobuccal, mesiolingual, midlingual and distolingual. 
The clinical attachment levels (CAL) was assessed at 4 
sites around each tooth: the mesiobuccal, midbuccal, 
midlingual, and distolingual. The number of missing 
teeth was also recorded.

Blood sample analysis. A 15 ml blood sample was 
taken after 12-14 hours of overnight fasting for all 
the subjects, from the antecubital vein directly into a 
disposable plastic syringe. The measurements of fasting 
blood glucose level, total cholesterol, triglycerides, LDL, 
and high-density lipoprotein (HDL) were made using 
an autoanalyzer (Dimension RXL Clinical Chemistry 
System, Dade Behring, USA). Glycated hemoglobin 
(HbA1c) was assessed.

Statistical analysis. Descriptive statistics, means, and 
standard deviation of the means (SD) were calculated. 
The significance of the difference was determined using 

Periodontitis and diabetes are 2 of the most common 
chronic diseases in humans. Periodontitis may 

produce a number of alterations in systemic health.1,2  
The association between periodontitis and acute 
cerebral infarction/stroke, coronary heart disease, and 
diabetes has been widely reported in the literature.3-8 
The prevalence, severity, and extent of periodontal 
disease are higher in patients with diabetes mellitus 
than in non-diabetic controls.9,10 The importance of 
the total cholesterol and, in particular, the low density 
lipoprotein (LDL) is well established in the development 
of atherosclerosis.11 Systemic exposure to infectious 
challenges such as bacterial lipopolysaccharide (LPS), 
can result in the release of inflammatory cytokines such 
as interleukin1 β (IL-l β), and tumor necrosis factor 
alpha (TNFα) that will alter the fat metabolism, and 
promote hyperlipidemia.12 Poorly controlled type 2 
diabetics with hyperlipidemia have shown more severe 
gingival inflammation, and a trend for increased levels 
of IL1-β.13 When dyslipidemia and diabetes mellitus 
are considered, a great interest has been directed 
towards the investigation of plasma lipids, and related 
compounds in healthy and diseased individuals, during 
the last 2-3 decades. This is due to the well-established 
close association between abnormal lipid levels and the 
development of coronary heart disease, one of the major 
killer diseases of recent times.14 Several lipoprotein 
abnormalities were described in diabetic subjects.15 In 
both type 1 and type 2 diabetes, hyperglycemia is often 
accompanied by hyperlipidemia.15,16 There is evidence 
to suggest that even low level chronic exposure to gram-
negative microorganisms, or their LPS can manifest a 
similar response.17 In localized oral infection such as 
periodontitis, the potential exists for chronic low-level 
systemic exposure to periodontal microorganisms/LPS 
leading to generalized alterations in lipid metabolism. 
It has also been speculated that triglycerides may 
provide a unifying link between diabetes mellitus, 
adult periodontitis, and coronary heart disease through 
heightened responsiveness to cell agonists, such as 
bacterial LPS.18 Higher levels of total cholesterol, LDL, 
and triglycerides among periodontally disease subjects 
were reported.19 The assessment of periodontal health 
and lipid status, among diabetic and periodontitis 
patients in the Saudi population is lacking. Therefore, 
this study was conducted, first to evaluate, and compare 
the periodontal condition between the diabetic patients 
and non-diabetic subjects with periodontitis. Secondly, 
to study and compare the lipid profile of periodontitis 
patients, with and without diabetes mellitus, with 
periodontally and systemically healthy subjects.

Methods. This cross sectional study was carried 
out at the Department of Preventive Dental Sciences 
(College of Dentistry) and Department of Physiology 



725www. smj.org.sa     Saudi Med J 2008; Vol. 29 (5) 

Diabetic dyslipidemia & periodontal disease ... Al-Otaibi et al

the analysis of variance, ANOVA test, and Tukey’s 
multiple comparison analysis with a level of significance 
at p<0.05. The data was analyzed using the SPSS 10 
(SPSS Inc. Chicago, IL, USA) software system.

Results. All the diabetic patients in the study group 
were either on an oral hypoglycemic agent or on diet. 
The glycemic control of the diabetic group was assessed 
by the estimation of HbA1c. Most of the diabetic 
patients were well controlled with HbA1c less than or 
equal to 9%, and only 4 were moderately controlled 
with HbA1c between 9-11%. The mean PI percentage 
was significantly higher in group 3 and group 2, when 
compared to group 1. The percentage of BOP followed 
the same pattern as the PI. It was significantly higher 
in group 3 and group 2, when compared to group 1. 
The mean PPD was significantly higher in group 3 
when compared to group 2. Group 1 had significantly 
less mean of PPD when compared to both group 2 and 
group 3. The mean CAL was significantly higher in 
group 3 when compared to group 2. In group 1, the 
CAL was significantly less than both group 2 and group 
3 (Table 1). The total cholesterol level was significantly 

higher in group 2 and group 3, when compared to 
group 1. The mean triglyceride was significantly higher 
in group 3 and in group 2, when compared to group 
1. The LDL mean was elevated significantly in the 
group 2 and group 3, when compared to group 1. The 
HDL mean was significantly higher in group 1 when 
compared to group 2 and group 3. These differences 
were statistically significant at p<0.05 (Table 2). 
 
Discussion. This study was conducted in a hospital 
based population to assess the periodontal condition of 
diabetic and non-diabetic Saudi subjects. The subjects 
were randomly selected from patients attending the 
dental clinic in the College of Dentistry at King Saud 
University, or those treated at the diabetic center at King 
Abdulaziz University Hospital. The PI was higher among 
the diabetic group when compared to the periodontitis 
with the difference not statistically significant. It was 
reported that diabetic patients had lower score of soft 
deposit when compared to non-diabetic.22 It is possible 
that tissue alternations, and host resistance contributed 
to the outcome of periodontitis in diabetes more than 
the amount of plaque deposit. 

The periodontitis and the diabetic group had a high 
percentage of BOP when compared to the control group, 
with the difference between the periodontitis and the 
diabetic groups were not statistically significant. This 
is in agreement with Ervasti23 who found significantly 
high gingival bleeding in poorly controlled diabetics. 
The increase of bleeding in poorly controlled diabetics 
is due to the inflammation or the vascular changes in 
the gingiva, explaining the differences in the result 
according to Ervasti. The relation of the control of 
diabetes to the development of vascular changes has 
been studied by Tchobroutsky24 who observed less 
vascular changes in well-controlled diabetes. This 
could explain why in the present study, the difference 
between the periodontitis and the diabetic groups was 
not significantly different, since most of the diabetic 
patients were well controlled.

The diabetic group showed significantly higher PPD 
and CAL when compared to the periodontitis group. 
This is in agreement with Emrich10 et al who showed 
that diabetes increased the risk of developing destructive 
periodontal disease 3 fold than non-diabetics.10,25,26 The 
same pattern of diabetic patients with high PPD, and 
CAL when compared to non-diabetic subjects was 
also observed in this investigation. The progression of 
periodontal disease is episodic, and severe periodontitis 
takes several months to develop.27 It is more appropriate 
to consider long term rather than short term control, 
for better assessment of the periodontal disease among 
the diabetic patients using HbA1c score, which 
indicated the level of metabolic control of the previous 
3 months. The total cholesterol, LDL, and triglycerides 

Table 1 -	Periodontal parameters in control group (group 1), periodontitis 
group (group 2), and diabetic group (group 3). 

Parameters Group 1 Group 2 Group 3

PI (%) 51.94±34.20* 80.67±20.97 85.29±16.15

BOP (%) 20.42±10.72* 46.38±17.90 55.82±21.34

PPD (mm) 0.39±0.31*   2.03±0.79†   2.57±0.89‡

CAL (mm) 1.35±0.30*   2.75±0.56†   3.21±0.92‡

Data is expressed as mean±SD, * - significant at p<0.05 as compared to 
the periodontitis and the diabetic groups, † - significant at p<0.05 as 

compared to the healthy and the diabetic groups, ‡ - significant at p<0.05 
as compared to the periodontitis and the control groups, PI - plaque index, 
BOP - bleeding on probing, PPD - probing pocket depth, CAL - clinical 

attachment level

Table 2 -	Fasting blood glucose and lipid profile in control group (group 
1), periodontitis group (group 2), and diabetic group (group 3). 

Analysis (mmol/l) Group 1 Group 2 Group 3

FBG  4.97±0.53 5.26±1.36   9.11±2.99*

Total cholesterol    4.70±0.73* 5.19±0.70  5.18±0.76

Triglyceride    1.23±0.47* 1.59±0.74  1.83±0.96

LDL    2.97±0.79* 3.56±0.72  3.44±0.55

HDL    1.09±0.32* 0.95±0.26  1.01±0.31

Data is expressed as mean±SD, * - significant at p<0.05 as compared to the 
other 2 groups, FBG - fast blood glucose, LDL - low-density lipoprotein, 

HDL - high-density lipoprotein.
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were significantly higher in the diabetic group when 
compared to the control group. This is in agreement 
with Howard et al,15 Kim et al,16 and Merrin and 
Elkeles,28 who reported that hyperglycemia is often 
accompanied by hyperlipidemia. Arisaka et al,29 and 
Horrobin et al,30 also  reported that hyperlipidemia in 
diabetics is usually comprised of marked elevations of 
LDL, and triglycerides. In the Saudi population, several 
studies were conducted where the prevalence of diabetes 
mellitus was reported to be high.31 Saudi diabetic 
patients had a high prevalence of lipid abnormalities 
including a significantly high level of cholesterol, and 
triglycerides.32,33 Even though the diabetic patients in 
the present study were well and moderately controlled, 
they have shown a high lipid value. Hyperlipidemia 
persist even in subjects with good glycemic control 
as reported by Gary.34 The elevations in serum lipids 
were more important, and much destructive than the 
glycemic state.30,35,36 

Chronic periodontitis patients had shown a high 
level of total cholesterol, LDL, and triglyceride when 
compared to the control group in the present study. 
This is in agreement with Cutler et al,13 and Losche 
et al19 who reported a higher value of total cholesterol, 
LDL, and triglyceride in the periodontitis patients. 
They also stated that decreased metabolic control in 
type 2 diabetics might influence the increased serum 
triglycerides, and periodontal health.36 

Dyslipidemia can be considered as a possible link 
between chronic periodontitis and diabetes mellitus. 
Periodic screening and early therapy for dyslipidemia 
among diabetic and periodontitis patients, to avoid 
advance systemic complications are recommended. 
Finally, within the limitations of this study, further 
studies of large populations including enough variation 
with respect to both the level of metabolic control, and 
the presence and severity of either diabetes mellitus or 
periodontal disease should be investigated.
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