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Abstract  Original Research Article 
 

The rate of obesity has increased dramatically in recent years. Obesity is among the important major risk factors for 

periodontal disease. We aimed to assess the relationship between body mass index (BMI) and periodontal disease in a 

sample of Iranian patients. In this case-control study, 150 age and sex-matched individuals referring to the 

Periodontics Department of Zahedan University of Medical Sciences, were recruited. Of them, 50 were periodontally 

healthy, 50 had gingivitis, and 50 had severe chronic periodontitis. After obtaining the participants' written informed 

consent and completing the periodontal chart, their BMI were calculated. Data were analyzed using variance analysis 

and Pearson's correlation coefficient. Tukey test results showed that, the mean BMI in patients with severe chronic 

periodontitis (28.90 kg/m2) was significantly higher than patients with gingivitis (25.81 kg/m2) and healthy 

individuals (23.17 kg/m2) [<0.001].  Increased BMI can be considered as an important risk factor for the occurrence of 

periodontal disease. It seems that there is a relationship between increasing BMI and prediction of periodontal disease.  
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INTRODUCTION 

Periodontal disease is a damaging 

inflammatory disease of the periodontal tissue as a 

result of chronic infections caused by gram-negative 

and gram-positive bacteria [1]. Currently, obesity is 

considered as the second major risk factor for 

periodontal disease after smoking. Smoking and obesity 

are two independant risk factors for periodotitis, and are 

considered as appropriate factors for predicting the 

occurrence of periodontitis [2]. The rate of obesity 

based on population is 35.7% in the USA [3]. Iran, with 

an overweight population of 62.2% and obese 

population of 28%, does not have a proper obesity rate 

[4].   

 

In obese people, inflammation starts as a 

response to bacterial infection and adipose tissue. 

During the inflammatory process acute phase proteins 

(adipokine) are produced and alteration of metabolic 

processes such as elevation in triglyceride levels occurs. 

Insulin resistance may occur afterwards. The elevation 

of such factors in obese individuals predisposes them to 

cardiovascular diseases and type II diabetes mellitus 

[5].  

 

Body mass index (BMI), is a common term in 

the field of nutrition. BMI assess whether people's 

weight is within the healthy range. To calculate BMI, 

an individual's body mass is divided by the square of 

height. Age is one of the most important factors 

associated with the ideal weight. As the age increases, 

the amount of stored adipose tissue naturally increases 

leading to a higher BMI [6].  

 

Although BMI is generally reliable for 

describing the body status of men and women, it has its 

limitations and shortcomings. For instance, this index 

might incorrectly show a higher BMI for athletes and 

individuals with dense muscular tissue because of the 

higher weight of muscular tissue compared with 

adipose tissue. Moreover, in the elderly, this index 

might be incorrectly lower because of the reduction of 

muscular density in this age group [6]. Based on BMI, 

individuals are divided into the following four 

categories: underweight (<18.5 kg/m
2
), normal (18.5-

24.9 kg/m
2
), overweight (25-29.5 kg/m

2
), and obese 

(≥30 kg/m
2
). 
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Dentists encounter overweight and obese 

people in their daily profession. Considering their 

metabolic systems, overweight and obese people should 

be monitored more carefully than other individuals [7]. 

Considering the increasing trend in obesity and the fact 

that increased BMI is an important risk factor for the 

occurrence of periodontal disease and based on the 

inconsistent results of previous studies, we aimed to 

assess the relationship between BMI and periodontal 

disease in the present study. 

 

MATERIALS AND METHODS 

In this case-control study, 150 age and sex-

matched individuals with age range of 18-54 years 

referring to the Periodontics Department of Zahedan 

University of Medical Sciences were recruited from  

2012. Of them, 50 were periodontally healthy, 50 had 

gingivitis, and 50 had severe chronic periodontitis. 

After obtaining the participants' written informed 

consent, the periodontal examination was performed for 

patients with gingivitis and periodontitis. Periodontal 

examination consisted of measuring gingival recession, 

periodontal pocket depth, and clinical attachment level 

using Williams probe with an accuracy of 1 mm. The 

protocol of the study was approved by the Ethics 

Committee of Zahedan University of Medical Sciences 

(no 91-1826). 

 

The patients’ weight was measured using a 

digital scale (Personen wage, PS07, Burer, Germany) 

with an accuracy of 0.1 kg. Their height was measured 

using a stature meter fixed vertically on the wall with an 

accuracy of 0.01 mm. The participants’ BMI was also 

calculated. 

 

The diagnostic criteria for gingivitis were 

redness, severe inflammation, and gingival bleeding 

during probing. Also, in probing, a pocket depth of >3 

mm should not be observed. The diagnostic criteria for 

severe chronic periodontitis included inflammation, 

bleeding during probing, and deep periodontal pockets 

and attachment loss≥5 mm. Healthy individuals did not 

have any clinical signs of gingival inflammation or 

periodontal pocket formation and the calculated plaque 

index for these individuals, using the O’Leary plaque 

index, was less that 20%. Patients diagnosed as 

aggressive periodontitis were excluded from the study.   

 

Individuals who suffered from systemic 

diseases such as diabetes mellitus, cardiovascular 

diseases and hypertension, individuals with a history of 

smoking or use of medication, and pregnant women 

were also excluded from the study. To meet ethical 

considerations, necessary treatment was done for the 

patients with periodontal disease including scaling and 

root Planning and surgery.  

 

SPSS software, version 18, was used for data 

analysis. Mean and standard deviations were calculated 

for data description. Variance analysis (Tukey test), 

Pearson’s correlation coefficient, and independent t 

tests were used as appropriated. 

 

RESULTS 

In this study, the participants were matched for 

age, sex, and number of the participants in each group 

[tables 1 and 2]. The mean±SD age of the participants 

in the study was 35.29±10.66 years.  

 

We did not find a significant relationship 

between the three groups with respect to the 

participants’ mean BMI and sex (P=0.29) [table 3]. 

Moreover, we did not find a significant relationship 

between the men and women with respect to the mean 

severity of chronic periodontitis (P=0.31) [table 4]. 

 

Table 5 shows the frequency distribution of 

BMI in three groups. Tukey test results showed a 

significant difference in the mean BMI of the patients 

with severe chronic periodontitis comparing the patients 

with gingivitis and healthy individuals. Also, a 

significant relationship was found between the mean 

BMI of patients with gingivitis and healthy individuals 

[table 6]. 

 

We found a significant relationship between 

the age of the patients with severe chronic periodontitis 

and severity of the disease (P<0.001, r=0.82) as well as 

their BMI and severity of the disease (P<0.0001, 

r=0.74, Pearson’s correlation coefficient). As the age 

and BMI of the patients increased, the severity of 

periodontitis also increased [table 7].  

 

In patients with severe chronic periodontitis, 

after assessing the BMI in different age groups, we 

found ,that as their age increased, their BMI also 

increased significantly [table 8]. However, this trend 

was not significant in patients with gingivitis, although 

their BMI also increased with age (P=0.81). No 

significant difference was found between the mean BMI 

of healthy individuals of different age groups (P=0.52)[ 

table 8]. 

 

Table-1: Frequency of the participants in each age group 

Age group (years) Frequency Percentage 

18-24 36 24 

25-34 36 24 

35-44 36 24 

45-54 42 28 

Total 150 100 
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Table-2: Comparison of the three study groups with respect to sex and age 

P Value Healthy (n=50) Gingivitis (n=50) Periodontitis (n=50) Variable 

 25(16.66) 25(16.66) 25(16.66) Men (n=25) Sex 

 25(16.66) 25(16.66) 25(16.66) Women (n=25) 

0.98 35.45±10.80 35.34±10.88 35.08±10.53 Age (Mean±SD) 
 

Table-3: Mean±SD BMI in the three study groups based on sex 

P value Total Max. Total Min. Total Women (n=25) Men (n=25) Group 

0.29 27.71 19.61 23.17±1.94 23.55±1.71 22.79±2.11 Healthy (n=50) 

0.21 30.37 21.30 25.81±2.34 25.24±2.05 26.38±2.50 Gingivitis (n=50) 

0.81 33.20 21.88 28.90±2.67 28.99±2.73 28.81±2.66 Periodontitis (n=50) 

 

Table-4: Mean±SD severity of periodontitis in patients with severe chronic periodontitis based on sex 

(independent t test)  

Severity Mean (%) SD Min. (%) Max. (%) P value 

Sex Men 22.70 15.19 3.33 56.52  

0.31 Women 23.60 13.62 3.13 61.90 

Total 23.15 14.28 3.13 61.90 

 

Table-5: BMI distribution in the three study groups based on frequency (%) 

Groups Normal Overweight Obese Total 

Periodontitis (n=50) 5(10) 23(46) 22(44) 50(100) 

Gingivitis (n=50) 21(42) 28(56) 1(2) 50(100) 

Healthy (n=50) 43(86) 7(14) 0(0) 50(100) 

Total 69(46) 58(37.8) 23(15.3) 50(100) 
 

Table-6: Comparing the mean BMI in the three study groups 

Group Mean (%) SD Min. (%) Max. (%) P value 

Periodontitis (n=50) 28.90 2.67 21.88 33.20 0.001 

Gingivitis (n=50) 25.81 2.34 21.30 30.37 

Healthy (n=50) 23.17 1.94 19.61 27.71 
 

Table-7: Pearson's correlation results based on the assessed indices 

Relationship Age BMI Severity 

Age  r=0.63 

p=0.23 

r=0.82 

p<0.0001 

BMI r=0.63 

p=0.23 

 r=0.74 

p<0.0001 

Severity r=0.82 

p<0.0001 

r=0.74 

p<0.0001 

 

 

Table-8: Assessing different age groups with respect to their mean BMI 

Groups Frequency Mean  SD Min. (%) Max. 

(%) 

P value 

Severe chronic 

periodontitis 

18-24 12 26.40 2.1 21.88 40.30 <0.001 

25-34 12 29.11 2.13 63.25 37.32 

35-44 12 29.71 2.68 51.24 20.33 

45-54 14 30.16 2.26 17.24 11.33 

Total 50 28.9 2.67 21.88 20.33 

 

Gingivitis 

18-24 12 23.99 1.67 21.30 26.61 0.81 

25-34 12 25.74 2.18 22.21 29.74 

35-44 12 26.43 2.08 23.31 30.37 

45-54 14 26.92 2.42 22.21 29.74 

Total 50 25.81 2.34 21.30 30.37 

 

Healthy 

18-24 12 21.48 1.48 19.71 24.80 0.52 

25-34 12 22.84 1.28 19.61 24.53 

35-44 12 23.66 2.05 19.97 26.88 

45-54 14 24.50 1.59 22.23 27.71 

Total 50 23.17 1.94 19.61 27.71 
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DISCUSSION  

We found that increased BMI can be 

considered as an important risk factor for the 

periodontal disease occurrence. It seems that there is a 

relationship between increasing BMI and prediction of 

periodontal disease, but more studies with extended 

sample size should be undertaken. Also performing 

longitudinal studies help clarifying this relationship.  

 

Obesity is a multi-dimensional subject that 

could create destructive social and health-related 

problems. Obesity is not only considered as a 

complication contributing to the severity of other 

systemic diseases but it is also effective in the 

occurrence of periodontal diseases [8]. 

 

In our study, we found that patients with 

severe chronic periodontitis had a significantly higher 

BMI than those with gingivitis and healthy individuals. 

This finding was consistent with some other previous 

studies [9-12]. Moreover, patients with gingivitis also 

had significantly higher BMI than healthy individuals 

which was inconsistent with another study that did not 

find a significant relationship between gingivitis and 

BMI [11]. Since our groups were matched, further 

studies should be done to confirm any relationship 

between gingivitis and BMI.  

 

We found a positive relationship between age 

and BMI only in the group of patients with severe 

chronic periodontitis. Our finding was consistent with 

that of Reeves and colleagues [13] which showed that, 

with increasing age, BMI also increased in patients with 

periodontitis. Our finding was inconsistent with Zahrani 

and colleagues' study [14] that showed a significant 

relationship between BMI and periodontal disease in 

the 18-34 year age group, but not in the middle-aged 

and elderly. These differences could be attributed to the 

different research designs of the mentioned studies. 

 

In our study, no significant difference was 

found between the three groups with respect to sex, 

which is inconsistent with another report. Dalla Vecchia 

and co-workers [15] found no significant relationship 

between the occurrence of periodontal disease in men 

with normal BMIs and obese men, while overweight 

and obese women suffered from periodontal disease 

more than women with normal BMIs. Our study 

showed that even people with normal BMI can suffer 

from periodontal disease [16]. This finding could be 

attributed to the lack of oral hygiene, poor economic 

status, and existence of microbial plaque that are 

effective in the occurrence of periodontal disease. In 

other words, although increased BMI is a major risk 

factor for periodontal disease, it is not the only risk 

factor for periodontal disease. Increased BMI, alongside 

the other risk factors, can increase the risk of 

periodontal disease.  

 

CONCLUSION 

 There is a significant relationship between 

increasing BMI and prediction of periodontal disease. 

Dentists confront obese people every day and obesity is 

the most common nutritional problem leading to many 

other complications including periodontitis and 

systemic diseases such as cardiovascular disease and 

metabolic syndrome. Therefore dentists can inform 

obese individuals about the higher risk of periodontal 

disease and encourage them to follow a healthy 

nutritional lifestyle in order to reach their ideal weight. 
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