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Abstract
Background. The increasing prevalence of both obesity and periodontal disease in adults has raised inter-
est among researchers in a correlation between these conditions. Obesity is caused by a poorly balanced 
diet, rich in sugars, that leads to the accumulation of excessive amounts of plaque, which results in the 
development of gingivitis, periodontitis and caries. It is known that there is a correlation between these 
2 disease entities, but the mechanisms of the interaction have not been explored to date. Thus, attempts to 
address this research question seem justified.

Objectives. The aim of the study was to compare selected parameters of dental and periodontal health 
as  well as the oral hygiene status between overweight/obese adults and a  control group. Additionally, 
eating habits and other factors affecting obesity in adults were examined in comparison with the control 
group on the basis of a self-developed questionnaire. 

Material and methods. The study included 120 adult patients (men and women), aged 19–55 years, 
divided into a study group of 60 overweight/obese individuals and a control group of 60 individuals with 
a normal weight based on the body mass index (BMI). The study involved anthropometric measurements 
(BMI, waist circumference – WC and hip circumference – HC) and dental examination, including dental 
caries examination (the decayed, missing and filled teeth index – DMF), oral hygiene assessment 
(the approximal plaque index – API) and periodontal tissue examination (pocket depth – PD, clinical 
attachment level – CAL, bleeding on probing – BOP, and the community periodontal index – CPI). 
Sociomedical examination was performed taking into account dietary and hygienic habits.

Results. The group with BMI ≥ 25 kg/m2 was found to have worse parameters of  periodontal health 
and unsatisfactory oral hygiene status as compared to the control group. This group also presented lower 
regularity of eating meals and a higher rate of sweets consumption.

Conclusions. Lower regularity of  eating meals and higher sweets consumption, combined with poor 
hygiene habits, are reflected in increased rates of gum inflammation and plaque accumulation as well as 
worsened periodontal tissue status. A  positive correlation between periodontal disease and BMI points 
to the need to arrange for periodontal disease prevention and treatment among overweight and obese 
patients.
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Introduction
Periodontal disease is a  chronic inflammatory condition 

with increasing prevalence in Poland, which makes it not 
only a health problem, but also a social issue. It affects about 
half of  the adult population of  the United States over the 
age of 30,1 and is one of the leading causes of tooth loss.2,3 
The growing prevalence of overweight and obesity in adults 
worldwide has contributed to raised interest among research-
ers in using obesity-related indices to assess the risks of many 
chronic health conditions, including periodontal disease. 
Gingivitis observed in overweight and obese patients may 
be a result of metabolic disorders, inflammatory factors or 
improper oral hygiene habits. The latter are associated with 
the frequent consumption of  sweetened, pulpy and highly 
processed food products, snacks, and sweetened carbonated 
beverages, which is a  risk factor for becoming overweight, 
particularly in children and adolescents. The consumption 
of free sugars is a risk factor for both dental caries and obe-
sity. Given that the excessive intake of sugars and social de-
privation are risk factors for dental caries and obesity, it has 
been hypothesized that these 2 outcomes may be more likely 
to co-exist within the same individuals or populations. Aside 
from free sugars and socio-economic deprivation, obesity in 
children and young people is affected by many complex be-
havioral and societal factors, including the overall calorie in-
take, the level of physical activity, genetic factors, and the me-
dia. Dental caries is also affected by exposure to fluoride, the 
overall dietary composition, oral bacteria, the salivary com-
position and flow rates, and the tooth enamel structure. Obe-
sity caused by a poorly balanced diet, rich in sugars, can lead 
to the accumulation of excessive amounts of dental plaque, 
causing the growth of Streptocccus mutans (S. mutans) bacte-
ria and Lactobacillus spp. bacteria, which can result in the de-
velopment of gingival inflammation, periodontitis and caries. 
It is believed that obese patients are more likely to lose their 
teeth over-early due to untreated caries and periodontitis, 
which results in the premature extraction of teeth. Moreover, 
overweight and obesity can affect salivary secretion and the 
properties of saliva, including changes in its microbiological 
composition. The relationship between obesity and the oc-
currence of chronic, moderate inflammation of the salivary 
glands has received attention. The inflammatory mediators 
secreted by the adipose tissue of  obese people, such as 
resistin, pro-inflammatory cytokines, interleukins IL-1, IL-6, 
IL-8, and IL-10, and tumor necrosis factor alpha (TNF-α), 
may influence the development of periodontitis.4 Tumor 
necrosis factor alpha is a major mediator of periodontal tis-
sue destruction by bacterial endotoxins. The concentration 
of TNF-α in periodontal tissue is higher in people with peri-
odontitis as compared to those without periodontitis, and 
decreases when inflammation is successfully treated. It has 
also been shown that the concentration of TNF-α in gingival 
fluid is directly related to the body mass index (BMI). Thus, 
obesity may exacerbate the course of periodontitis. It is now 
known that there is a  correlation between these 2 disease 

entities; however, the mechanisms of the interaction between 
them have not been fully explored to date. Therefore, further 
research addressing this question is justified.

In light of  the relationship between obesity and peri-
odontal disease, often discussed in the literature, the 
objective of  this paper was to compare selected para-
meters of dental and periodontal health as well as the oral 
hygiene status between overweight and obese adults and 
a control group.

Material and methods
The study included 120 adult patients (men and women), 

aged 19–55 years, who reported to the Department of Peri-
odontology and Oral Diseases at the Faculty of Dentistry of the 
Medical University of Warsaw and a private dental practice 
in Warsaw, Poland, between June 2013 and May 2015. The 
methodology adopted for taking patient history and physi-
cal examination was approved by the Bioethics Committee 
of the Medical University of Warsaw (KB/194/2013).

The inclusion criteria for overweight/obese patients 
were as follows: BMI ≥ 25 kg/m2; and for women – waist 
circumference (WC) >88 cm and the waist-to-hip ratio 
(WHR) >0.8, or for men – WC > 102 cm and WHR > 1.0.

The exclusion criteria were more than a single missing 
tooth or a chronic disease.

All patients were generally healthy; they underwent an-
thropometric assessment, including the BMI, WC and hip 
circumference (HC) measurements as well as the clinical 
examination of the teeth and periodontal tissues, and oral 
hygiene status assessment. The results were recorded in 
individual patient dental examination charts.

The study group was made up of 60 overweight/obese 
individuals, including 38 women and 22 men, with a mean 
age of 39 years. All had BMI ≥ 25 kg/m2: 41.7% had BMI in 
the range of 25–30 kg/m2 and 58.3% had BMI > 30 kg/m2. 
The control group was made up of 60 individuals, includ-
ing 34 women and 26 men, aged 19–43 years, with a mean 
age of 34 years, and BMI in the range of 18–24.9 kg/m2.

Following dental examination, dental health was assessed 
using the decayed, missing and filled teeth count (DMF), 
while the oral hygiene status was evaluated according to the 
approximal plaque index (API), without intraoral dyeing.

The clinical condition of  the periodontium was exam-
ined based on the measurements of pocket depth (PD) and 
bleeding on probing (BOP). Moreover, periodontal probing 
was used to measure PD and clinical attachment level (CAL) 
at 4 sites of the tooth, which gives a total of 112 evaluated sites.

The community periodontal index for treatment needs 
(CPITN) procedure according to Ainamo et al.5 was ap-
plied to assess prevention and the treatment needs (TN) 
of the participants. All 6 sextants were evaluated: 17–14; 
13–23; 24–27; 34–37; 33–43; and 44–47.

Sociomedical examination was also performed, taking 
into account diet, and dietary and hygiene habits.
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Statistical analysis 

The χ2 test was used for the primary comparative analy-
sis of the 2 groups. If the expected count in at least 1 field 
of the four-field table was <5, the two-tailed Fisher’s exact 
test was then used. The adopted level of statistical signifi-
cance was p < 0.05 for all tests.

Results
Detailed data on the general characteristics of the study 

population, divided according to gender, average age, ed-
ucation, smoking, and BMI distribution, are presented in 
Table 1.

Table 2 presents the comparison of  the oral hygiene 
and periodontal tissue status between the groups with 
BMI ≥ 25 kg/m2 and BMI < 25 kg/m2. Statistically signifi-
cant differences were found for the following variables: 
API (p  =  0.031); BOP (p  <  0.001); PD (p  =  0.015); and 
CPITN (p < 0.001). The summary is presented below:
– API: in the BMI ≥ 25 kg/m2 group, 48.3% of patients had 

API in the range of 40–69% and 38.3% had API ≥ 70%; 
in the BMI < 25 kg/m2 group, 23.3% had API ≥ 70% and 
8.3% had a normal API (<25%);

– BOP: in the study group with BMI ≥ 25 kg/m2, the mean 
BOP was 55%, while in the control group, the mean 
BOP was 27.5%;

– PD: in the patient group with BMI ≥ 25 kg/m2, the mean 
PD was 3.0 mm, compared to 2.7 mm in the group with 
BMI < 25 kg/m2;

– CPI: in the study group, the highest percentage of pa-
tients (46.6%) was CPI-3, while in the control group, 
CPI-2 prevailed at 48.4%.
According to TN based on CPI, 96.7% of patients with 

BMI ≥ 25 kg/m2, compared to 70% in the control group, 
required professional cleaning of the tooth surface from 
plaque and tartar as well as oral hygiene instruction.

Table 3 presents a  statistically significant difference 
(p = 0.037) in the severity of periodontal disease accord-
ing to the classification of the American Academy of Peri-
odontology (AAP).

Table 1. General characteristics of the population

Characteristics
Group 

BMI ≥ 25 kg/m2 
n = 60

Group 
BMI < 25 kg/m2 

n = 60

Gender 
n (%) 
   female 
   male

38 (63.3)
22 (36.7)

34 (56.7)
26 (43.3)

Age [years] 28–55 19–43

BMI [kg/m2] 
n (%) 
   <18.5 
   18.5–24.9 
   25.0–30.0 
   >30.0

  0 (0.0)
  0 (0.0)
25 (41.7)
35 (58.3)

  4 (6.6)
56 (93.3)
  0 (0.0)
  0 (0.0)

Education 
n (%) 
   primary 
   vocational 
   secondary 
   higher

  6 (10.0)
  3 (5.0)
28 (46.7)
23 (38.3)

  6 (10.0)
  7 (11.7)
29 (48.3)
18 (30.0)

Smoking 
n (%) 
   non-smoker 
   smoking for 2–4 years 
   smoking for >4 years 
   smoking for >20 years

36 (60.0)
  3 (5.0)
13 (21.7)
  8 (13.3)

26 (43.3)
  4 (6.7)
18 (30.0)
12 (20.0)

BMI – body mass index. 

Table 2. Oral hygiene and periodontal tissue status in the study group 
and the control adult population

Parameter
Group 

BMI ≥ 25 kg/m2 
n = 60

Group 
BMI < 25 kg/m2 

n = 60
p-value

DMF 
M (min–max)

13 (11–16) 12 (11–15) 0.132

API [%] 
n (%) 
   <25 
   25–39 
   40–69 
   ≥70

0 (0.0)
  8 (13.3)
29 (48.3)
23 (38.3)

 
 

5 (8.3) 
14 (23.3) 
27 (45.0) 
14 (23.3)

0.031*

BOP [%] 
M (min–max)

55.0 (42.0–64.5) 27.5 (13.0–45.0) <0.001*

PD [mm] 
M (min–max)

3.0 (2.5–3.5) 2.7 (2.0–3.0) 0.015*

CAL [mm] 
M (min–max) 
   1–2 mm   n (%) 
   3–4 mm   n (%) 
   >4 mm   n (%)

2.7 (2.0–3.2) 
 

23 (38.3) 
35 (58.3) 

2 (3.3)

2.0 (1.0–3.0) 
 

33 (55.0) 
26 (43.3) 

1 (1.7)

0.075

CPI 
   0 
   1 
   2 
   3 
   4

TN 
   0 
   1 
   2 
   2 
   3

 
2 (3.3) 
0 (0.0) 

14 (23.3) 
28 (46.7) 
16 (26.7)

 
7 (11.7) 

11 (18.3) 
29 (48.3) 
13 (21.7) 

0 (0.0)

<0.001*
<0.001*
<0.001*
<0.001*
<0.001*

DMT – decayed, missing and filled teeth index; API – approximal plaque 
index; BOP – bleeding on probing; PD – pocket depth; CAL – clinical 
attachment level; CPI – community periodontal index; TN – treatment needs; 
M – mean; min – minimum; max – maximum; * statistically significant.

Table 3. Periodontal tissue status in the study and control groups 
– American Academy of Periodontology (AAP) classification

Periodontal tissue status
Group 

BMI ≥ 25 kg/m2 
n = 60

Group 
BMI < 25 kg/m2 

n = 60
p-value

Severity of periodontal disease 
   healthy 
   gingivitis 
   slight chronic periodontitis 
   moderate chronic periodontitis 
   severe chronic periodontitis

  0 (0.0)
  8 (13.3)
  8 (13.3)
22 (36.7)
22 (36.7)

  8 (13.3)
  4 (6.7)
10 (16.7)
17 (28.3)
21 (35.0)

0.037*

Extent of periodontal disease 
   healthy 
   localized 
   generalized

11 (18.3)
20 (33.3)
29 (48.3)

13 (21.7)
21 (35.0)
26 (43.3)

0.625

* statistically significant.
Data presented as number (percentage) (n (%)).
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Table 4. Comparative analysis of the study group and the control adult population regarding dietary habits, based on a survey

Dietary habits Group BMI ≥ 25 kg/m2 
n = 60

Group BMI < 25 kg/m2 
n = 60 p-value

Knowledge about nutrition 
n (%) 
   bad 
   sufficient 
   good 
   very good

  4 (6.7)
15 (25.0)
35 (58.3)
  6 (10.0)

  3 (5.0)
18 (30.0)
30 (50.0)
  9 (15.0)

0.705

Meal regularity 
n (%)

24 (40.0) 39 (65) 0.006*

Number of meals 
M (min–max)

  3 (3–4)   3 (3–5) 0.712

Diabetic diet 
n (%)

  4 (6.7)   0 (0.0) 0.118

Meat and fat consumption frequency 
n (%) 
   none 
   < once a week 
   once a week 
   > once a week 
   every day

  0 (0.0)
  0 (0.0)
  5 (8.3)
55 (91.7)
  0 (0.0)

  0 (0.0)
  0 (0.0)
22 (36.7)
38 (63.3)
  0 (0.0)

<0.001*

Dairy consumption frequency 
n (%) 
   none 
   < once a week 
   once a week 
   > once a week 
   every day

  0 (0.0)
  5 (8.3)
14 (2.3)
41 (68.3)
  0 (0.0)

  0 (0.0)
11 (18.3)
22 (36.7)
27 (45.0)
  0 (0.0)

0.032*

Fish consumption frequency 
n (%) 
   none 
   < once a week 
   once a week 
   > once a week 
   every day

  4 (6.7)
13 (21.7)
27 (45.0)
16 (26.7)
  0 (0.0)

  4 (6.7)
  5 (8.3)
24 (40.0)
27 (45.0)
  0 (0.0)

0.088**

Fruit and vegetables consumption frequency 
n (%) 
   none 
   < once a week 
   once a week 
   > once a week 
   every day

  0 (0.0)
  6 (10.0)
10 (16.7)
44 (73.3)
  0 (0.0)

  0 (0.0)
  4 (6.7)
20 (33.3)
36 (60.0)
  0 (0.0)

0.104

Sweets consumption frequency 
n (%) 
   none 
   < once a week 
   once a week 
   > once a week 
   every day

  1 (1.7)
  5 (8.3)
21 (35.0)
33 (55.0)
  0 (0.0)

  5 (8.3)
19 (31.7)
17 (28.3)
19 (31.7)
  0 (0.0)

0.002*

Fast food consumption frequency 
n (%) 
   none 
   < once a week 
   once a week 
   > once a week 
   every day

  9 (15.0)
16 (26.7)
24 (40.0)
11 (18.3)
  0 (0.0)

  5 (8.3)
12 (20.0)
29 (48.3)
14 (23.3)
  0 (0.0)

0.467

Amount of liquids received daily [L] 
n (%) 
   <0.5 
   0.5–1.5 
   >1.5

10 (16.7)
26 (43.3)
24 (40.0)

  9 (15.0)
25 (41.7)
26 (43.3)

0.927

* statistically significant; ** trend-level significance.



Dent Med Probl. 2021;58(2):147–154 151

In the patient group with BMI ≥ 25 kg/m2, a higher per-
centage of patients was found to have severe or moder-
ate chronic periodontitis at 36.7% each. In the group with 
BMI < 25 kg/m2, the distribution was more even, with se-
vere chronic periodontitis in 35% of patients and more pa-
tients showing evidence of less severe chronic periodon-
titis. Healthy patients accounted for 13.3% of subjects in 
the control group, compared to 0% in the patient group 
with BMI ≥ 25 kg/m2 (Table 3).

The patients also differed in terms of periodontal disease 
progression, according to the new classification from 2017. 
In the patient group with BMI ≥ 25 kg/m2, 48.3% of patients 
were classified as stage II of periodontitis, compared to 43.3% 
in the group with BMI < 25 kg/m2 (Table 3).

In the analysis of the survey responses, a significant dif-
ference was observed concerning the regularity of  food 
consumption (p = 0.006); 40% of respondents in the group 
with BMI ≥ 25 kg/m2 had meals regularly, while this per-
centage was 65% in the control group (Table 4).

Analyzing the frequency of  eating individual foods, 
a statistically significant difference was found between the 
groups in the frequency of eating meat and fat (p < 0.001), 
dairy products (p = 0.032) and sweets (p = 0.002) as well 
as a trend-level significance in the frequency of eating fish 
(p = 0.088) (Table 4).

The results showed that 91.7% of patients in the study 
group with BMI  ≥  25  kg/m2 consumed meat and fat 
more often than once a  week vs 63.3% in the control 
group with BMI  <  25  kg/m2. Similarly, dairy products 
were consumed more frequently than once a week in the 
BMI  ≥  25  kg/m2 group at 68.3% vs 45% in the control 
group. In the group with BMI ≥ 25 kg/m2, the consump-
tion of sweets occurred more often than once a week in 
55% of patients, while in the group with BMI < 25 kg/m2, 
the distribution was more balanced, with 31.7% report-
ing the consumption of sweets less frequently than once 
a week and 8.3% reporting no consumption at all. In ad-
dition, 45% of people in the group with BMI < 25 kg/m2 
consumed fish more often than once a  week, whereas 
in the BMI  ≥  25  kg/m2 group, 45% of  people reported 
consuming fish once a week and 21.7% even less often 
(Table 4).

Statistically significant differences were also found in 
the responses to questions about the frequency of follow-
up visits to the dentist (p  =  0.018) and hygienic habits, 
including the movement performed while brushing the 
teeth (p = 0.022), the type of brush used (p = 0.025), the 
use of  dental floss (p  <  0.001), the use of  mouthwash 
(p = 0.005), and the occurrence of bleeding gums when 
brushing the teeth (p = 0.003) (Table 5).

Table 5. Comparative analysis of the study group and the control adult population regarding oral hygiene habits, based on a survey

Oral hygiene habits Group BMI ≥ 25 kg/m2 
n = 60

Group BMI < 25 kg/m2 
n = 60 p-value

Frequency of follow-up visits 
   < once every 12 months 
   once every 12 months 
   > once every 6 months

29 (48.3)
19 (31.7)
12 (20.0)

18 (30.0)
16 (26.7)
26 (43.3)

0.018*

Frequency of daily tooth brushing 
   once a day 
   twice a day 
   3 times a day 
   >3 times a day

15 (25.0)
26 (43.3)
15 (25.0)
  4 (6.7)

  9 (15.0)
32 (53.3)
15 (25.0)
  4 (6.7)

0.548

Bleeding gums 31 (51.7) 15 (25.0) 0.003*

Using an electric toothbrush 11 (18.3) 22 (36.7) 0.025*

Movement during tooth brushing 
   circular 
   transverse 
   sweeping 
   combined

19 (31.7)
18 (30.0)
10 (16.7)
13 (21.7)

14 (23.3)
10 (16.7)
25 (41.7)
  1 (18.3)

0.022*

Toothpaste with fluoride 58 (96.7) 60 (100.0) 0.496

Use of dental floss 11 (18.3) 33 (55.0) <0.001*

Use of mouthwash 15 (25.0) 30 (50.0) 0.005*

Frequency of gum chewing after meals 
   never 
   rarely 
   often 
   always

18 (30.0)
25 (41.7)
15 (25.0)
  2 (3.3)

11 (18.3)
25 (41.7)
24 (40.0)
  0 (0.0)

0.124

Tooth loss 14 (23.3)   8 (13.3) 0.160

Diagnosed periodontitis   9 (15.0)   5 (8.3) 0.255

Awareness of periodontal disease 18 (30.0) 12 (20.0) 0.206

* statistically significant.
Data presented as number (percentage) (n (%)).
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In the BMI ≥ 25 kg/m2 group, 48.3% of patients had 
follow-up visits less frequently than once every 12 months, 
while in the control group, 43.3% visited the dentist more 
often than once every 6 months (Table 5).

In the group with BMI  ≥  25  kg/m2, 31.7% of  patients 
brushed their teeth in a  circular motion and 30% used 
a transverse motion, while in the group with BMI < 25 kg/m2, 
patients brushing their teeth with a sweeping motion dom-
inated at 41.7%. In the group with BMI ≥ 25 kg/m2, the per-
centage of patients using an electric toothbrush and dental 
floss was 18.3% each, while in the group with BMI < 25 kg/
m2, the percentages of patients using an electric toothbrush 
and dental floss were 36.7% and 55%, respectively. Similar-
ly, in the group with BMI ≥ 25 kg/m2, only 25% of patients 
used mouthwash, while in the group with BMI < 25 kg/m2, 
the percentage was 50% (Table 5).

Discussion
The increasing prevalence of overweight/obesity as well 

as periodontal disease in adults has met with growing in-
terest among researchers due to the possibility of  using 
obesity-related indices to assess the risk of  developing 
periodontal disease.6

The first studies on the relationship between obesity 
and periodontal disease in people were undertaken in 
Japan, where 241 patients aged between 20 and 59 years 
were examined.7 It was demonstrated that a  high BMI 
value was positively associated with periodontal disease 
prevalence. The analysis, including adjustments for age, 
gender, hygiene habits, and tobacco smoking, proved that 
periodontal disease was 8.6 times more common in sub-
jects with BMI ≥ 30 kg/m2  as compared to the control 
group with BMI < 20 kg/m2.7 A later study by Saito et al. 
with 643 patients aged 19–79 years demonstrated a sta-
tistically significant positive correlation between elevat-
ed BMI and periodontal disease prevalence (p  <  0.002), 
which was confirmed by finding the relationship between 
high BMI and WHR and high PD values (p < 0.001). Inter-
estingly, high WHR was linked to the risk of periodontal 
disease, particularly in the higher categories of BMI.8

Over the last 10 years, a  significant body of  literature 
and meta-analyses has been devoted to the association 
between overweight/obesity and periodontal disease, 
revealing a  significant positive correlation.6–14 Some au-
thors found a directly proportional relationship between 
BMI and the severity of  periodontal disease.6,7 Dalla 
Vecchia et al. investigated the association of obesity with 
periodontitis, demonstrating a  significant correlation 
between the occurrence of  these 2 conditions, particularly 
in adult non-smoking women.15 Khader et al. studied 
the relationship between periodontal disease and obesity 
among the adult inhabitants of  Jordan, concluding that 
high BMI as well as high WC were significantly associ-
ated with an increased risk of periodontal inflammation.16

The findings from the present study confirm earlier 
reports on a  positive correlation between the overall 
obesity (based on BMI) and the occurrence of periodon-
tal disease. Increased PD values were noted in the study 
group with BMI ≥  25  kg/m2. It was also demonstrated 
that patients with BMI ≥  25  kg/m2 tended to have in-
creased plaque accumulation and symptoms of  peri-
odontitis based on BOP. Kongstad et al. investigated the 
relationship between obesity based on BMI and the loss 
of gum attachment by means of the CAL and BOP mea-
surements, but only inconsiderable correlations were 
found between these parameters.17

The authors therefore suggest that the distribution 
of body fat may be a better prognostic factor for the de-
velopment of periodontal disease than general body fat. 
Even though overweight and obesity in adults are com-
monly defined with reference to BMI, this index fails to 
describe body fat distribution. Hence, additional studies 
should focus on this relationship. In the literature, there 
have been reports on the considerably more frequent 
occurrence of  periodontal disease in association with 
symptoms of  abdominal adiposity, diagnosed by mea-
suring WC, HC and WHR.15–17 However, this is not the 
only important aspect of the development of periodon-
tal disease. Obese individuals have been found to have 
increased levels of plaque accumulation as compared to 
those with a normal weight, which may suggest a  two-
way interaction of risk factors in the occurrence and pro-
gression of periodontal disease.

A study by Górska  et  al. focusing on patients aged 
35–44 years from large Polish cities showed that adults 
in Poland had some of  the worst periodontal health 
in Europe, and among those studied, as much as 16% 
required comprehensive periodontological treatment 
(CPI-4).18 Furthermore, 23% of the studied population 
needed to improve their oral hygiene and undergo 
supragingival scaling (CPI-2), while more than 40% 
required oral hygiene training and subgingival scaling 
(CPI-3).18 A study by Konopka et al. aimed to explore 
the relationship between BMI and periodontal tissue 
parameters in a randomly chosen group of 200 inhabi-
tants of  Wrocław aged 35–44 years.19 The results re-
vealed statistically significant dependencies between 
BMI and API and BOP. The study confirmed that par-
ticularly obese women failed to properly clean inter-
dental spaces, and therefore required more extensive 
prophylactic action.19

The present study showed that only 3.3% of patients 
in the BMI ≥  25  kg/m2  study group had healthy 
periodontium, while 46.7% of  overweight and obese 
patients needed oral hygiene instruction and subgingival 
scaling (CPI-3), and 26.7% required comprehensive 
periodontological treatment (CPI-4). In the healthy 
control group, calculus was found in 48.3% of individuals; 
they needed to improve their oral hygiene habits and to 
undergo treatment.
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In conclusion, the data from this study may be of signi-
ficance in terms of public health and can be used in the 
development of prevention programs aimed at controlling 
overweight/obesity and periodontal disease in Poland. 
As BMI is not the most accurate measure of obesity, the cri-
teria for measuring obesity should also take into account 
WC. Irrespective of the above findings, patients should be 
advised by their general practitioners, medical specialists 
and dentists to modify their health behaviors, both gene-
ral and oral, in order to improve their quality of life and 
reduce the possible negative consequences resulting from 
the interplay of oral and systemic diseases.

Our study showed a statistically significant difference in 
the number of meals consumed during the day between the 
study and control groups. This difference was evaluated in 
relation to the CAL value, which showed that patients eat-
ing more often and consuming 4–5 meals a day had lower 
BMI and lower CAL, which indicates a less severe degree 
of  periodontal tissue changes. Studies show that people 
eating 1–2 meals a  day tend to gain weight, have higher 
blood cholesterol levels and more impaired carbohydrate 
tolerance than people who eat 5 meals a day or more.20

Our own research showed that the group with 
BMI  ≥  25  kg/m2 had higher consumption of  sweets as 
compared to the control group, statistically significant 
differences were found in the frequency of  eating meat 
and fat and dairy products, and a trend in the frequency 
of eating fish was noted. In relation to the clinical para-
meters of periodontitis, these patients were characterized 
by worse oral hygiene and more advanced inflammatory 
changes in periodontal tissues.

A study by Yudkin confirmed that diet affects oral 
health.21 First of  all, an  excessive carbohydrate intake, 
combined with improper oral hygiene, can lead to the 
development of  caries and periodontal disease. The re-
searcher hypothesized that these disease entities are early 
warning signals of  the development of  diabetes, obesity 
and coronary heart disease.21

By analyzing the frequency of  check-ups at the dentist 
and hygiene habits, such as the movement performed while 
brushing the teeth, the type of  toothbrush used, the use 
of dental floss and mouthwash, and the occurrence of bleed-
ing gums when brushing the teeth, our study showed greater 
care for oral hygiene in the group of patients with a normal 
weight, including the more frequent use of an electric tooth-
brush and cleaning the teeth with a sweeping motion.

Patients with normal BMI used dental floss and mouth-
wash more often, and they also had more regular dental 
check-ups every 6 months. It was shown that the less pa-
tients cared about oral hygiene, the higher the values of API 
and BOP were observed in patients with BMI ≥ 25 kg/m2. 
These results coincide with a  study of  292 patients by 
Prpić et al., who showed that obese people aged 31–75 had 
worse oral health, used dental floss/interdental brushes 
less often and had more missing teeth as compared to the 
group of patients with a normal weight.22

A study by Hujoel et al. showed that the lack of daily usage 
of dental floss is strongly positively associated with obesity 
in patients suffering from periodontal disease.23 These au-
thors pointed out, however, that the habit of daily flossing 
of interdental spaces could also be nothing more than a sign 
of a generally accepted healthy lifestyle in people with a nor-
mal weight, which emphasizes how complicated and multi-
factorial the epidemiology of oral diseases can be.23

Patients should be educated about what foods are part 
of a healthy diet, and we should make them aware of the 
impact of the diet not only on their overall health, but also 
on their oral health. Patients suffering from periodontal 
disease should include in their diet foods containing anti-
inflammatory nutrients, such as fatty fish, rich in omega-3 
fatty acids, and vitamin D as well as fruit and vegetables.

Conclusions
The analysis of these findings led the authors to certain 

conclusions. The group of  obese and overweight adults 
presented lower regularity of  eating meals and higher 
sweets consumption, combined with poor hygiene habits, 
which was reflected in increased rates of  inflammation 
of  the gums, increased plaque accumulation as well as 
worsened periodontal tissue status. Moreover, the posi-
tive correlation found between the occurrence of  peri-
odontal disease and the overall obesity (BMI) points to 
the need to arrange for periodontal disease prevention 
and treatment among overweight and obese patients.

ORCID iDs
Katarzyna Deszczyńska  https://orcid.org/0000-0002-5101-1397
Renata Górska  https://orcid.org/0000-0002-2769-7587
Anna Haładyj  https://orcid.org/0000-0002-1987-9073

References
1. Albandar JM. Underestimation of periodontitis in NHANES surveys. 

J Periodontol. 2011;82(3):337–341. doi:10.1902/jop.2011.100638
2. Murray H, Clarke M, Locker D, Kay EJ. Reasons for tooth extractions 

in dental practices in Ontario, Canada according to tooth type. Int 
Dent J. 1997;47(1):3–8. doi:10.1111/j.1875-595x.1997.tb00670.x

3. Phipps KR, Stevens VJ. Relative contribution of  caries and periodon-
tal disease in adult tooth loss for an HMO dental population. J Public 
Health Dent. 1995;55(4):250–252. doi:10.1111/j.1752-7325.1995.tb02377.x

4. Lehmann-Kalata A, Surdacka A, Ciężka-Hsiao E. Obesity and its 
exponents in the oral cavity – a  literature review [in Polish]. Dent 
Forum. 2013;41(2):57–61.

5. Ainamo J, Barmes D, Beargie G, Cutress T, Martin J, Sardo-Infirri  I. 
Development of  the World Health Organization (WHO) com-
munity periodontal index of  treatment needs (CPITN). Int Dent J. 
1982;32(3):281–291.

6. Suvan J, Petrie A, Moles DR, et al. Body mass index as a predictive 
factor of periodontal therapy outcomes. J Dent Res. 2014;93(1):49–54. 
doi:10.1177/0022034513511084

7. Saito T, Shimazaki Y, Koga T, Tsuzuki M, Ohshima A. Relation-
ship between upper body obesity and periodontitis. J Dent Res. 
2001;80(7):1631–1636. doi:10.1177/00220345010800070701

8. Saito T, Murakami M, Shimazaki Y, Matsumoto S, Yamashita  Y. 
The extent of  alveolar bone loss is associated with impaired glu-
cose tolerance in Japanese men. J Periodontol. 2006;77(3):392–397. 
doi:10.1902/jop.2006.050061



K. Deszczyńska, R. Górska, A. Haładyj. Oral cavity condition in obese patients154

9. Wood N, Johnson RB, Streckfus CF. Comparison of  body com-
position and periodontal disease using nutritional assess-
ment technique: Third National Health and Nutrition Examina-
tion Survey (NHANES III). J Clin Periodontol. 2003;30(4):321–327. 
doi:10.1034/j.1600-051x.2003.00353.x

10. Linden G, Patterson C, Evans A, Kee F. Obesity and periodonti-
tis in 60–70-year-old men. J Clin Periodontol. 2007;34(6):461–466. 
doi:10.1111/j.1600-051X.2007.01075.x

11. Chaffee BW, Weston SJ. Association between chronic periodon-
tal disease and obesity: A  systematic review and meta-analysis. 
J Periodontol. 2010;81(12):1708–1724. doi:10.1902/jop.2010.100321

12. Balli U, Ongoz Dede F, Bozkurt Dogan S, Gulsoy Z, Sertoglu  E. 
Chemerin and interleukin-6 levels in obese individuals following peri-
odontal treatment. Oral Dis. 2016;22(7):673–680. doi:10.1111/odi.12520

13. Pejcic A, Mirkovic D, Minic I, Stojanovic M. The association between 
periodontal disease and obesity among middle-aged adults 
periodontitis and obesity. J Metabolic Synd. 2016;5(3):208–213. 
doi:10.4172/2167-0943.1000208

14. Nishida N, Tanaka M, Hayashi N, et al. Determination of smok-
ing and obesity as periodontitis risks using the classification 
and regression tree method. J Periodontol. 2005;76(6):923–928. 
doi:10.1902/jop.2005.76.6.923

15. Dalla Vecchia CF, Susin C, Rösing CK, Oppermann RV, Albandar JM. 
Overweight and obesity as risk indicator for periodontitis in adults. 
J Periodontol. 2005;76(10):1721–1728. doi:10.1902/jop.2005.76.10.1721

16. Khader YS, Bawadi HA, Haroun TF, Alomari M, Tayyem RF. The asso-
ciation between periodontal disease and obesity among adults 
in Jordan. J Clin Periodontol. 2009;36(1):18–24. doi:10.1111/j.1600-
051X.2008.01345.x

17. Kongstad J, Hvidtfeldt UA, Grønbaek M, Stoltze K, Holmstrup  P. 
The relationship between body mass index and periodontitis in the 
Copenhagen City Heart Study. J Periodontol. 2009;80(8):1246–1253. 
doi:10.1902/jop.2009.080559

18. Górska R, Pietruska M, Dembowska E, Wysokińska-Miszczuk  J, 
Włosowicz M, Konopka T. Prevalence of  periodontal diseases in 
35–44 year-olds in the large urban agglomerations [in Polish]. Dent 
Med Probl. 2012;49(1):19–27.

19. Konopka T, Matuszewska A, Chrzęszczyk D, Zawada Ł. Body mass 
index and selected periodontal clinical parameters [in Polish]. Dent 
Med Probl. 2011;48(2):189–197.

20. Touger-Decker R, Mobley CC; American Dietetic Association. Posi-
tion of the American Dietetic Association: Oral health and nutrition. 
J Am Diet Assoc. 2007;107(8):1418–1428. doi:10.1016/j.jada.2007.06.003

21. Yudkin J. Dental decay is preventable: Why not prevented? Br Dent J. 
1969;127(9):425–429.

22. Prpić J, Kuis D, Glazar I, Ribarić SP. Association of obesity with peri-
odontitis, tooth loss and oral hygiene in non-smoking adults. Cent 
Eur J Public Health. 2013;21(4):196–201. doi:10.21101/cejph.a3829

23. Hujoel PP, Cunha-Cruz J, Kressin NR. Spurious association in oral epi-
demiological research: The case of dental flossing and obesity. J Clin 
Periodontol. 2006;33(8):520–523. doi:10.1111/j.1600-051X.2006.00954.x


