
ABSTRACT

Aim : To study the influence of obesity and periodontitis on each other and to determine whether visceral fat 
(Waist Hip Ratio) has more ill effects on periodontium than total fat (Body Mass Index).

Materials and methods: A total of sixty two subjects participated in this age- and sex- matched case-control 
study. They were divided into two groups. Group I consisted of thirty-one subjects with chronic periodontitis. 
Group II consisted of thirty-one subjects with generalized probing pocket depth of less than 4mm (non 
periodontitis group).The following clinical and biochemical parameters namely, Body Mass Index (BMI), Waist 
Hip Ratio (WHR), Plaque Index, Probing Pocket Depth, Clinical Attachment loss, Percentage of Sites with 
Bleeding on Probing, Serum lipid profiles and Fasting blood glucose were assessed. The data collected were 
analyzed statistically using Systat html output.          

Results : Statistically significant metabolic alterations of obesity like hyperlipidemia and hyperglycemia were 
seen in chronic periodontitis patients (pvalue<0.05).The obese status of both groups were similar.BMI had no 
influence on the periodontal parameters but an increase in WHR revealed statistically significant gingival 
bleeding score (pvalue<0.05) within periodontal and non periodontal groups. 

Conclusion : Thus, from the results of the study it can be concluded that periodontitis and obesity confound the 
effects of each other as follows. Periodontitis influenced obesity by increasing its metabolic alterations like 
hyperlipidemia and hyperglycemia. Among the obesity parameters BMI had no influence on periodontal 
parameters but an increase in WHR showed a significant bleeding score, a sign of active inflammation within 
both the groups. Hence visceral fat had more ill-effects on periodontium than BMI.

Key-words : Body-mass index, waist-hip ratio, periodontitis

KeyMessages:

Periodontitis and obesity are potential risk factors for both oral and systemic health. Periodontists should 
counsel their patients regarding the health hazards of obesity and periodontitis and motivate them to maintain 
good oral hygiene and follow healthy life-style

Introduction:

Chronic periodontitis is the inflammation of the 

supporting structures of the tooth which results in 

pocket formation and subsequent bone loss. Recent 

researches have shown evidence that periodontitis 

can elicit a systemic inflammation and is a 

significant risk factor for various systemic diseases. 

Obesity as measured using BMI is not a simple 

cosmetic and social problem but is considered as a 

life threatening disorder.Nowadays investigators 

proposed that visceral fat, as measured by waist-hip 
[1]

ratio (WHR) is a better risk indicator than BMI . 

Hence both periodontitis and obesity are common 
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risk factors for various adult diseases.

In the light of above facts, this investigation was 

designed to study the relationship between obesity 

and periodontitis and to determine if visceral fat 

(WHR) has more ill effects on periodontium than 

total body fat(BMI).

Subjects and Methods:

This study was conducted in the Department of 

Periodontics, Rajah Muthiah Dental College and 

Hospital, with the help of Department of 

Biochemistry, Rajah Muthiah Medical College and 

Hospital, Annamalai University, Tamilnadu, India. 

Considering the objective of the study the selection 

of group 1 or chronic periodontitis group was based 

on the following inclusion criteria from a time 

period of June 2009 to January 2010. The following 

were the inclusion criteria.There should be at least 

20 functioning teeth. There were  at least two sites 

with probing pocket depth of ≥ 5mm. Subjects with 

known history of systemic diseases, aggressive 

periodontitis, anomalies of the immune system, 

cancer, bleeding disorders, history of using 

diuretics, anabolic steroids, corticosteroids, history 

of drug treatment for hyperlipidemia, pregnant and 

lactating women at the time of study, periodontal 

treatment 6 months prior to the study, systemic 

antibiotic administration within last 3 months and 

individuals with habits of smoking and alcoholism 

were excluded from the study.  Similarly age- and 

sex-matched group 2 patients without periodontitis 

were selected from healthy volunteers in the same 

time period. The study was explained to the subjects 

and an informed written consent form was 

obtained. The age limit was between 25-56 yrs. 

There were 38 male patients and 24 female patients.

           Anthropometric Measurements:

W a i s t  C i r c u m f e r e n c e s ( W C )  a n d  H i p  

Circumferences(HC) were measured using 

circumference- measuring tape.  WC was measured 

to the nearest centimeter at the narrowest point 

between the umbilicus and the rib cage and HC was 

measured at the widest part of the body below the 

waist. WHR was calculated as the ratio of WC to HC. 

BMI was calculated as the ratio of weight 

(kilograms) to the square of height (meters). 

According to world health organization(WHO) 

guidelines, obesity for men and women is de? ned as 

BMI≥ 30 kg/m2 and overweight is de? ned as BMI 
[4]

between 25 and 29.9 kg/m2 (WHO 1998) . Obesity, 

based on WHR, is de? ned as a WHR ≥0.90 for men 
[2,3]

and ≥0.85 for women .

Periodontal Examination:

After recording a brief and precise medical and 

dental history, clinical examination was carried out 

using a mouth mirror, explorer and William's 

periodontal probe by a single examiner. Plaque 
[4]index (PlI) by Silness and Loe  was recorded. 

Probing pocket depth and Clinical attachment loss 

CAL was recorded to the nearest millimeter using 

the Williams periodontal probe at 6 sites around the 
[5]tooth and the deepest point was recorded . 

[6]Gingival bleeding index by Ainamo and Bay  was 

used to assess the severity of bleeding on probing.

Biochemical Analysis

After complete recording of brief history and 

thorough clinical examination, patients were 

instructed to be on an overnight fasting. Both study 

and control subjects were asked to fast for 12 hours 

before their blood samples were collected. 5ml of 

blood was withdrawn from the antecubital vein 

using a vacutainer and analyzed for the serum 

parameters. The blood samples were assessed for 

the variables using enzymatic methods in the 

medical laboratory of Rajah Muthiah Medical 

College and Hospital, Annamalai Nagar. The results 

of these investigations were attained and 

pathological cut off points were determined for the 

study. 

Total cholesterol(TC) : > 200 mg/dl

Low-density lipoprotein
Cholesterol (LDL-C) : >100 mg/dl

High-density lipoprotein

Cholesterol (HDL-C) : < 40 mg/dl 

Triglycerides(TG) :   > 150 mg/dl

 Fasting blood glucose (FBS) : ≥ 110 mg/dl.

Statistical analysis:
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   WHR 

Chronic 

Peridontitis 

group 

Distributio

n (%) 

 Non 

periodontitis 

group 

Distributio

n 

(%) 

McNemars  

Chi-Square  

test 

P value 

Normal

* 

7 22.58 8 25.80  

 

    0.077 

 

 

 

   0.782 

 

Obese* 24 77.41 23 74.19 

Mean 0.925 0.908 

S.D 0.068 0.051 

 

BMI 

(kg/m2) 

Chronic 

Periodontitis 

group 

Distribution 

(%) 

 Non 

periodontitis 

group 

Distribution 

(%) 

McNemars 

Chi-

Square 

test 

Pvalue 

<24.99 13 41.935 15 48.387  

  

 

3.254 

 

 

 

0.354 

25.0-29.99 11 35.483 13 41.935 

>30.00 7 22.58 3 9.677 

Mean 27.77 25.7   

S.D 5.5 3.3                                                                   

The data collected were analyzed statistically using 

SYSTAT Html Output. Serum lipid profiles and 

fasting blood glucose were compared between 

chronic periodontitis group and non periodontitis 

group using McNemars Chi-Square test. The 

association between periodontal parameters and 

the BMI of normal, overweight and obese 

individuals within the groups were analyzed 

statistically using Kruskal-wallis statistic test. The 

association between periodontal parameters and 

the WHR of normal and obese individuals within the 

groups were analyzed statistically using Mann-

Whitney U Test.

Results:

As shown in Table 1 and Table 2 the BMI and WHR 

were not statistically significant between the two 

groups.

Table 3 shows statistically significant serum 

triglyceride level (p value 0.014), serum low-density 

cholesterol level (p value 0.021) and fasting blood 

glucose level (p value 0.014). When the periodontal 

parameters were compared with the  body mass 

index (BMI) of normal, overweight and obese 

individuals within the groups, Kw-statistic test 

showed that the mean Plaque index(PlI), PPD, CAL 

and Gingival bleeding score were not statistically 

significant  (P value>0.05) as depicted in Table 4 and 

5. Similarly, when the periodontal parameters were 

compared with the waist-hip ratio (WHR) of normal 

and obese individuals within the groups as in Table 

6 and 7, we found that the mean PlI, PPD, and CAL 

were not statistically significant (p value>0.05). But 

gingival bleeding index score was statistically 

significant (p value<0.05).                                

3

Table 1: Comparison of BMI between chronic periodontitis group and non periodontitis group 

Table 2: Comparison of WHR between chronic periodontitis and non-periodontitis group

                 Normal WHR<0.85 for women; <0.9 for men; *Obese-WHR≥0.85 for women; ≥0.9 for men.
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Chronic 

periodontitis 

group  

BMI(kg/m2)      PlI  PPD(mm) CAL(mm)  BOP (%)  

< 24.99; 

N=13  

1.715  4.859  5.048  78.977  

25.0-29.99; 

N=11  

1.858  5.216  5.078  84.809  

=30.00; 

 N=7  

1.609  5.463  5.296  93.614  

Kw-statistic 

test 

0.912  1.350  0.051  0.975  

P value 0.634  0.509  2.698  0.260  
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GROUP  BMI 

(kg/m2)  

WHR  TC 

(mg/dl)  

TG            

( mg/dl)  

LDL-C 

(mg/dl)  

    HDL-C                                                       

(mg/dl)   

FBS 

(mg/dl)  

Chronic 

periodontitis 

group(mean)  

27.77  0.925  159.12  125.67  105.41  32.25  101.2  

Non 

Periodontitis 

Group(mean)  

25.7  0.908  154.54  105.41  93.92  67.74  95.93  

Mc Nemars 

Chi Square 

Test(mean)  

3.254  0.077  -  6.000  5.3  0.25  6.000  

P Value  0.354  0.782  -  0.014*  0.021*  0.617  0.014*  

 

Table 3:  Comparison of anthropometric and biochemical parameters between 
                  and non-periodontitis group.

Chronic periodontitis 

*Level  of  significance:0.05

Table 4: Association of periodontal parameters with the BMI of normal, overweight and obese individuals
                 in chronic periodontitis group.
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Periodontal 

Parameters 

 

Normal; N=7 Obese; N=24 Mann 

WhitneyU 

Test 

P Value 

Periodontitis group Mean S.D Mean S.D 

PlI 1.437 0.519 1.831 0.551 50.00 0.108 

PPD(mm) 4.811 1.253 5.213 1.028 69.500 0.493 

CAL(mm) 4.262 1.788 5.363 1.333 58.500 0.228 

BOP (%) 71.214 19.612 88.183 17.228 40.500 0.029* 

Table 5: Association of periodontal parameters with the BMI of normal,overweight and obese
individuals in non periodontitis group 

 

 

Non-periodontitis 

group  

 BMI(kg/m2)  PlI  BOP (%)  

< 24.99; N=15  0.543  18.783  

25.0-29.99; N=13  0.595  22.413  

=30.00; N=3  0.667  13.443  

Kw-statistic test  0.380  0.596  

P value  0.827  0.742  

 

Periodontal 

Parameters 

Normal ;N=8 Obese ;N=23 MannWhitney 

U Test 

P Value 

Mean S.D Mean S.D 

PlI 0.471 0.321 0.608 0.405 53.00 0.078 

BOP (%) 18.684 15.053 21.551 18.715 27.500 0.003* 

Table 6 : Association of periodontal parameters with the WHR of normal and obese individuals in
chronic periodontitis group. 

Table 7 : Association of periodontal parameters with the WHR of normal and obese individuals in
non periodontitis group. 
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Discussion:

Recent studies have indicated that adipose tissue, 
especially visceral adipose tissue, is an important 
organ that secretes several bioactive substances 
known as adipocytokines, which include tumor 
necrosis factor-α. These may affect periodontal 
tissue directly.  In addition, in the hip area, there is 
the greatest amount of muscle in the body, and its 
mass and function are closely related to the systemic 
sensitivity to insulin. This way, many researches are 
using the WHR as an obesity indicator and have 
found a stronger positive relationship with 
periodontal disease than the BMI. Thus Obesity is 
characterized by a chronic inflammatory state, 
which can worsen the preexisting periodontal 
disease. Periodontal disease has shown to induce 
metabolic alterations in the lipid metabolism 
contributing to the hyperlipidemic state of obesity. 
A number of epidemiological surveys have studied 
the association between obesity and periodontitis 

 [7,8]
but the results have been partly inconclusive . 
Hence in the present study, the association of body 
weight with periodontal disease was examined.

The present study showed hyperlipidemia in 
[9]periodontitis patients.Cutler et al  indicated that 

elevated triglycerides were able to modulate IL-1β 
production by PMNs stimulated with P.gingivalis 

[ 1 0 ]
LPS.  Losche W et  al   suggested that  
hyperlipidemia and pre-diabetes might be 
associated with periodontal disease in systemically 

[11] healthy subjects. Joseph Katz et al from the results 
of their study showed that the presence of 
periodontal pockets was positively associated with 
higher cholesterol and low density lipoprotein 
(LDL) cholesterol levels in men. No significant 
association was found in women. Since our study 
was age- and sex-matched, we did not find any 
difference between the two genders.

[12] Goodson et al investigated the role of oral 
bacterium in the development of obesity. Yasumasa 

 [13]
Endo et al  suggested that the increase in systemic 
low-grade inflammation produced by periodontitis 
might alter the effects of obesity on the production 
of inflammatory molecules like CRP, TNFα, and IL-6 
in the liver and white adipose tissue (WAT).

[14]Gursoy et al  found that neither neutrophil 
functions nor periodontitis severity seemed to 
change in obese individuals. Similarly, the study 

[15] 
results of Ylostalo et al also demonstrated a weak 
exposure–response association of BMI with 
deepened periodontal pockets.

Our results to greater extent were in accordance 
[16].with a study from Japan-the Hisayama study  They 

felt that the relationship between obesity and 
periodontal disease was limited to the primary 
stage of periodontal disease, which was 
characterized by gingival inflammation.

[16]The study results of Saito et al  and Wood N, 
[17]

Johnson RB, Streckfus  reported that subjects with 
high waist-hip ratio were significantly at high risk of 
periodontitis independent of BMI.                     

The results of the following studies support the 
possible routes by which visceral fat (WHR) can 
cause gingival inflammation as evident in our study. 

[18]Genco et al  suggested that the high plasma levels 
of TNF α and its soluble receptors associated with 
obesity might lead to a hyperinflammatory state 
increasing the risk for periodontal disease and also 
accounting in part for insulin resistance. Haffajee 

[19]and Socransky , from their study found that the 
periodontal pathogen Tannerella forsythia was in 
greater proportion in gingival sulci of periodontally 
healthy/gingivitis subjects who were obese, 
potentially increasing their risk of developing 
periodontitis. 

Finally, the results of the present study showed that 
periodontal disease induces alterations in the lipid 
and glucose metabolism contributing to the 
hyperlipidemic and hyperglycemic state of obesity. 
There was no association between BMI and 
periodontal parameters. Though WHR was 
associated with active form of inflammation as 
shown by increased bleeding index; it alone might 
not play an important role in the progression of 
periodontitis lesion. It can only be considered as a 
risk factor for periodontal disease progression.

Conclusion:

To conclude, the present study revealed the 
relationship between obesity and periodontitis. 
Periodontists should counsel their patients 
regarding the possible oral and systemic 
complications of obesity and periodontitis to 
diminish morbidity. Al though the study showed a 
relationship between obesity and periodontitis, 
prospective cohort studies should be carried out to 
remove residual confounding factors like stress and 

MAHARAJA KRISHNAKUMARSINHJI BHAVNAGAR UNIVERSITY Vol. 3  Issue-2  May 2013



7

some life style characteristics that make subjects 
more prone to both. Furthermore, future studies 
should focus on the impact of weight loss on 
periodontal status.
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