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ABSTRACT 

___________________________________________________________________________ 
Overweight and obesity constitute a serious social 
problem. They are considered hazards of developed 
countries. Overweight and obesity affect both 
adults and children. Numerous researches on the 
negative impact of obesity on the condition of oral 
cavity have been conducted. The purpose of this 
paper is to provide a review of the most recent data 
published and noted in PubMed database between 
2007 and 2014, on the association between 
overweight and obesity and oral diseases, including 

caries and periodontal diseases, as well as to 
discuss their mechanisms. The majority of studies 
discussed in this paper demonstrate the existence of 
an association between obesity and the health of the 
oral cavity. An association between overweight and 
obesity expressed as various anthropometric 
indices, and oral cavity conditions should be the 
subject of further prospective studies. 
Key words: Overweight, obesity, periodontal 
diseases, oral cavity. 
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INTRODUCTION 
  
 Obesity has been a serious social problem 
since 1980 [1]. According to recent WHO reports, 
the number of obese people in the world has 
doubled since than. In 2008, 35 percent of adults 
over the age of 20 were overweight, and 11 percent 
were obese. As much as 65 percent of the world’s 
population live in countries where overweight and 
obesity cause more fatalities than underweight. In 
addition, the problem increasingly affects children. 
 In 2011, over 40 million children under 5 
years of age were overweight. Over 30 million 
overweight children live in developing countries 
and 10 million live in developed countries. 
Moreover, overweight and obesity are the fifth-
leading cause of death worldwide. At least 2.8 
million people die because of excessive weight and 
obesity every year [2].   
 According to WHO, obesity and 
overweight are defined as excessive accumulation 
of adipose tissue, resulting in unfavourable health 
effects [2]. Obesity is a risk factor for hypertension, 
hypercholesterolemia, type 2 diabetes, periodontal 
diseases, heart problems, myocardial infarction and 
some types of cancer [3]. 
 

Indices of obesity 

 Obesity may be determined using several 
anthropometric indices. They are: body mass index 
(BMI), waist circumference (WC) and waist-to-
height ratio (WHR) [4]. BMI is the most popular 
one. It is a ratio of body weight to squared body 
height, expressed by the formula: kg/m2 [5]. 
Overweight is defined as BMI ≥ 25 kg/m2, and 
obesity as BMI ≥30 kg/m2 [2].  
 The WC index is suitable for the 
evaluation of visceral fat content. This index has 
proved significant in the evaluation of mortality 
related to diabetes and coronary disease. As the 
discussed indices do not consider differences in 
height, the WHR index has been introduced. The 
level of abdominal adipose tissue may be variable 
within a very narrow BMI range, so the WHR index 
may be used to identify individuals with an 
increased risk of metabolic diseases, even if they 
remain in the normal weight category according to 
BMI.  
 Gorman et al. [6] demonstrated that “each 
unit increase in BMI was associated with a 5 
percent increase in the risk of experiencing an 
alveolar bone loss (ABL) progression. An increase 
of 1 cm in waist circumference was associated with 
a 1 to 2 percent increase in the risk of experiencing 
probing pocket depth (PPD) and clinical attachment 
loss (CAL) progression, and each 1 percent 
increment in baseline WHR was associated with a 3 
percent increase in experiencing periodontal disease 
progression events as defined by all three 
periodontal disease indicators”. 

Obesity and condition of the oral cavity 

 Poor condition of the oral cavity may 
indirectly contribute to obesity. Infectious diseases 
of the oral cavity, including caries, gingivitis and 
periapical changes, cause impairment of chewing 
ability and a tendency for exchanging hard and 
nutritious foods into soft ones, containing 
carbohydrates and unsaturated fatty acids. That in 
turn results in obesity. And conversely, obesity – 
being often the result of an unbalanced diet rich in 
carbohydrates stimulating development of 
Lactobacillus sp. and Streptococcus bacteria - 
favours the development of caries [7]. The study by 
Modéer et al. [8] on a group of youths, with BMI as 
a measure of obesity, demonstrated that obese 
individuals had a significantly higher number of 
carietic defects, and the stimulated saliva flow was 
1.2 ml/min, whereas in a group of children with 
normal body weight, the corresponding value was 
2.0ml/min. Another study confirming the existence 
of a correlation between obesity and caries was 
completed by Costa et al. [9] on a group of children 
from families with low income, with a mean age of 
6 years. Over 50 percent of the study participants 
had caries, and 25 percent of these children were 
obese. However, the level of family wealth was the 
strongest factor in determining the existence of 
caries. 
 
Adipose tissue metabolism and inflammatory 

markers 

 In order to better understand an association 
between obesity and periodontitis, the structure and 
role of the adipose tissue should be explained. It is 
a loose tissue made of adipocytes. Its main role 
involves isolation, amortisation and nutritional 
reserve. Adipose tissue is a metabolically active 
organ secreting over 50 bioactive substances, 
including pro-inflammatory cytokines, such as 
tumour necrosis factor (TNF-α) and interleukin-6 
(IL-6). Both cytokines initiate production of pro-
inflammatory proteins, including CRP. 
Additionally, adipocytes produce hormones: 
resistin that stimulates lipid production, and leptin - 
a protein responsible for appetite reduction. 
However, there are studies suggesting pro-
inflammatory properties of leptin. Pro-infla-
mmatory effect of TNF-α and IL-6 leads to the 
destruction of collagen contained in the gingival 
connective tissue, that is to the destruction of the 
connective tissue attachment, and activation of 
osteoclasts, leading to the destruction of alveolar 
processes [3,10]. 
 
Obesity and diseases of the periodontium 

Studies on the association between 
diseases and the periodontium and obesity have 
been conducted for years. Periodontitis can be 
defined as a chronic, bacterial disease affecting 
tissues that support and surround teeth. It is one of 
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the most common human diseases affecting 
approximately 50 percent of the population over 30 
years of age in the USA [11]. In Poland, studies on 
people aged 35-44 demonstrated that only 1.1 
percent of subjects were free from periodontium 
diseases [12]. Inflammation of periodontal tissue 
leads to progressive destruction of periodontium 
and alveolar process bone, and to the formation of 
periodontal pockets [13]. Risk factors of 
periodontium diseases include: gender, addictions 
(tobacco smoking and alcohol consumption), and 
diabetes, obesity, osteoporosis, vitamin D defi-
ciency, as well as stress, immunological factors: 
interleukin-1 (IL-1), tumor necrosis factor (TNF-α), 
and genetic factors [1,14].  

To confirm the validity of the above-
mentioned associations, Lissner et al. conducted a 
study determining the level of adipocytokines TNF-
α and IL-6 in people with normal body weight and 
in obese patients with chronic periodontitis. 
Cytokine levels were determined in blood serum 
and periodontal pocket fluid. It was demonstrated 
that periodontitis influences mostly the level of 
resistin and adiponectin produced by adipocytes, 
and both obesity and periodontitis cause an 
increased leptin level. Moreover, obesity also 
causes an increased TNF-α level [15]. Whereas 
CRP is an acute phase protein, ORP (Orosomucoid) 
is a chronic phase protein synthesized in the liver 
under the influence of IL-1, IL-6 and TNF-α. 
Studies on ORP have demonstrated that in the case 
of morbidly obese people, periodontitis was closely 
correlated with the level of the protein. Moreover, 
among various studied adipocytokines and 
inflammatory markers, only the level of ORP was 
associated with severity of periodontitis [16]. 
Results of studies on rats with periodontitis 
experimentally provoked by gingival-irritating 
ligatures for 30 days were published in 2012. 
Obesity was also induced in part of the study on 
animals. The purpose of the study was to determine 
the effect of obesity on the loss of alveolar 
processes. The study demonstrated that a tooth-
associated bone loss was much more pronounced in 
the maxilla, than in the jaw; there was no 
significant difference in alveolar process bone loss 
between obese and normal animals [17]. Further 
studies on Wistar rats demonstrated that, regardless 
of obesity, alveolar process loss was more 
pronounced in the group with artificially provoked 
periodontitis [18]. Different conclusions may be 
drawn following the analysis of human studies. 
Prpić et al. [7] studied a correlation between obesity 
(measured by BMI) and general condition of the 
oral cavity, in a group of men and women aged 31- 
60 years. The study demonstrated that obese 
subjects' oral cavities were in poorer condition. This 
manifested itself by a higher number of lost teeth, 
an increased number of carietic defects and an 
intensity of periodontium diseases. One of the most 

extensive studies focused on an association between 
obesity and the condition of the oral cavity, and 
verification if a high BMI at the age of 21 
determined poor periodontium condition in later 
life. This study was conducted by Linden et al. on a 
group of men aged 60 -70 years. The first phase of 
the study was conducted in 1991-1994 on a group 
of 2748 subjects aged 50 - 60 years; the second 
phase was conducted in 2001-2003 on 1400 
subjects from the group studied in 1990s. 
Periodontic evaluations involving determination of 
depth of periodontal pockets and the level of 
connective tissue attachment were completed for 
facial and lingual, mesial and distal surfaces of all 
teeth, except for third molars. During the 10-year 
study period, subjects' BMI increased on average by 
1.4 kg/m2, and the number of obese men doubled. 
Subjects with higher BMI had lost more teeth, had 
more periodontal pockets ≥ 5 mm, compared to 
subjects with low BMI. Obesity increased the 
chance of periodontium diseases by as much as 77 
percent. The problem affected only subjects with 
the highest BMI, and overweight men had 
periodontologic results comparable to those with 
normal BMI. Additionally, some of the subjects 
retrospectively diagnosed obesity at the age of 21. 
However, the study demonstrated that the frequency 
of periodontium diseases was not associated with 
the youth BMI value [19]. Another study on young 
adults in Brazil demonstrated that obese people had 
more often ≥ 2 teeth with gingival bleeding at 
probing. Moreover, subjects with at least one 
episode of obesity between the ages of 15 and 24 
years had a 13 percent higher risk of tartar 
development. The study demonstrated no 
association between obesity and the development of 
periodontal pockets [20]. Another study was 
performed by Gorman et al. on a group of 1038 
healthy men, examined from 1969 until 1996. The 
study was designed to evaluate the risk of 
periodontium diseases in overweight or obese 
subjects. Progressive disease was defined as a ≥40 
percent loss of the alveolar process in at least two 
teeth, presence of periodontal pockets ≥ 5mm deep 
and a loss of connective tissue attachment ≥ 5mm. 
During the follow-up period, the BMI value 
increased by 1.6 kg/m2, and the WHR by 4.5 
percent; during the same period, the number of 
teeth free from periodontium diseases was more 
significantly reduced in the case of obese men. The 
risk of development of periodontal pockets, loss of 
the connective tissue attachment and alveolar 
process bone loss was higher by 40 percent, 52 
percent and 60 percent, respectively, in the case of 
obese men (BMI ≥ 30 kg/m2). A 41 percent 
increase of risk of the connective tissue attachment 
loss of ≥ 5 mm was estimated in the case of men 
with visible abdominal obesity [6]. Jimenez et al. 
[21] in their twenty-year observation of a group of 
36,910 people initially free from periodontium 
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diseases demonstrated that obesity measured by 
BMI, WHR and WC was indeed associated with an 
increased risk of periodontium diseases. 
Interestingly, they have acquired evidence 
suggesting a more significant correlation between 
diseases of the periodontium and BMI in obese 
dentists compared to obese people of other 
professions. Similarly, in obese diabetics, the risk 
of diseases of periodontium was as much as 93 
percent higher, compared to people with normal 
weight. Obesity is an element of metabolic 
syndrome, constituting an important risk factor of 
arterial atheromatosis. Other components of the 
syndrome are hypertension, hyperglycaemia or 
pharmacologically controlled type 2 diabetes, and 
dyslipidemia. Presence of three of the above-
mentioned criteria is necessary for the diagnosis of 
metabolic syndrome [22]. The study by Rousseau et 
al. on children of both sexes, aged 8-10 years, with 
a diagnosed metabolic syndrome, demonstrated 
increased TNF-α level in periodontal pocket fluid 
and bleeding gums. Those factors were particularly 
strong in obese boys with arterial hypertension and 
dyslipidemia [23]. A study on the effect of each 
component of metabolic syndrome on the 
periodontium was performed in a group of middle-
aged and elderly women in Japan. Women were 
divided into 4 groups: with periodontal pockets < 
2.0 mm and ≥ 2.0 mm, and with connective tissue 
attachment loss of < 3.0 and ≥ 3.0. The study 
demonstrated that obese women had periodontal 
pockets ≥ 2.0 mm, but without a loss of the 
connective tissue attachment. Similarly, hyper-
glycemia and arterial hypertension increased the 
risk of development of periodontium diseases. 
However, among all components of metabolic 
syndrome, it was low HDL-cholesterol level that 
had the most pronounced effect on development of 
periodontium diseases [24]. On the other hand, the 
study published in 2013 by Tu et al. [25] 
demonstrated that people suffering from peri-
odontitis and gingivitis were more commonly 
diagnosed with metabolic syndrome, compared to 
people free from periodontium diseases. 
 

CONCLUSIONS 

 
 The studies discussed above suggest the 
existence of an association between biological and 
anthropometric indices defining overweight and 
obesity, and poor conditions of the oral cavity. The 
correlation is manifested by an increased frequency 
of oral dryness, numerous carietic defects and 
periodontitis. However, despite many years of 
studies, determining a direct causal relationship 
between obesity and condition of the oral cavity 
remains unsuccessful. The association may still be 
coincidental. Despite the results, further studies on 
human populations of various ages are necessary to 
provide a better understanding of those relations 

and their mechanisms. The results presented above 
should induce a co-operation between MDs and 
DDSs aimed at increasing health awareness and 
improving the oral cavity conditions in overweight 
and obese patients.  
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