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The Link Between Body Mass Index
and Periodontitis: Unhealthy Eating

Habits and Poor Oral Hygiene According
to a Compelling Survey Study

Viicut Kitle Indeksi ve Periodontitis
Arasindaki Baglanti: Kapsamli Anket
Calismas1 Sonucuna Gore Sagliksiz
Beslenme Aliskanliklar1 ve Kotii
Ag1z Hijyeni

ABSTRACT

Objective:
To investigate the relationship between body mass index and periodontal diseases
by conducting a comprehensive survey to assess daily eating habits and self-care of
oral hygiene.

Material and Methods:

We recruited 357 patients from the outpatient clinic of the Periodontology Depart-
ment at Baskent University Hospital. All the patients completed a comprehensive
survey after their periodontological examination. The questionnaire asked about
their daily eating habits and oral hygiene self-care during the last six months.

Results:

Patients with periodontitis had higher body-mass-index (BMI) than those with gingi-
vitis (26.9 £4.3 kg/m? vs 24.7 £ 3.8 kg/m?, respectively, p=0.000). The periodontitis
group had higher tea consumers than those with gingivitis (46,7% vs. 30,3%, respec-
tively, p=0.001). The group with gingivitis had higher coffee consumers than those
with periodontitis (17.7% vs 3.8 %, respectively, p=0.000). There were more diabet-
ic patients in the periodontitis group (10.9% vs. 2.9%, respectively, p=0.003). The
percentage of cases with periodontitis was 71.4% in obese patients. The frequency of
periodontitis was significantly correlated with the BMI (Pearson correlation 0.2229,
p=0.000).

Conclusion:
Individuals with a higher BMI were more likely to have periodontitis, consume more
tea, and have diabetes.
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Amacg:

Viicut kitle indeksi ile periodontal hastaliklar arasinda-
ki iliskiyi, beslenme aligkanliklart ve kiginin kendi agiz
bakim uygulamalarini irdeleyen detayli anket sorgulamasi
ile ortaya koymay1 amagladik.

Gerec ve Yontemler:

Calismamiza  Baskent  Universitesi ~ Periodontoloji
Boliimiine bagvuran 357 hasta dahil edilmistir. Calismaya
dahil olmak isteyen hastalar periodontal muayene 6ncesi
son alt1 ay icerisinde yeme aligkanliklart ve agiz bakim
uygulamalarina yonelik sorulart cevaplamislardir.

Bulgular:

Periodontitis grubu hastalarin gingivitis grubu hastalara
gore daha yiiksek viicut kitle indeksine (VKI) sahip oldu-
gu goriildi (sirast ile 26,9 + 4.3 kg/m? ve 24,7 + 3.8 kg/m?,
p=0.000). Periodontitis grubundaki hastalarda ¢ay i¢gme
aligkanlig1 gingivitis grubuna goére daha yiiksek oranda idi
(strasi ile % 46,7 ve % 30,3, p=0.001 ). Gingivitis grubu
hastalarin periodontitis grubuna gore daha fazla oranda
kahve igtikleri bulgulanmistir (sirasi ile %17,7 ve %3,8,
p=0.000 ). Periodontitis grubunda diyabetik hasta orani
gingivitisli gruba gore daha fazla idi (siras1 ile % 10,9
ve % 2,9). Obez hastalarda periodontitis oraninin % 71,4
oldugu bulgulanmistir. Periodontitis siklig1 viicut kitle in-
deksi ile anlamli oranda iligkilidir (Pearson korelasyonu
0.2229, p=0.000).

Sonug:

VKI degeri yiiksek olan bireylerin, periodontitis hastasi
olma, daha fazla ¢ay tiiketme ve diyabet hastast olma
olasilig1 daha yiiksek idi.

Anahtar Kelimeler:
Periodontitis, Viicut kitle indeksi, Obezite, Cay tiiketimi
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INTRODUCTION

Periodontal diseases are inflammatory conditions that im-
pact the gums and other tissues supporting the teeth. They
typically start with gingivitis. If left untreated, gingivitis
can progress to periodontitis, causing damage to the con-
nective tissue and alveolar bone that support the gums and
teeth. These diseases are quite common and are responsi-
ble for about 70% of tooth loss in adults (1-3).

Obesity is a prevalent and rapidly increasing disease in
many countries, affecting both children and adults. It leads
to various complications, such as cardiovascular diseases,
diabetes mellitus, pulmonary diseases, and an increased
risk of malignancies. Recent epidemiological studies have
suggested a link between obesity and periodontitis. Clini-
cal studies have also reported a correlation between body
mass index (BMI) and serum lipids and periodontitis risk.
While there's no definitive scientific explanation for the re-
lationship between obesity and periodontitis, it is believed
to be linked to obesity-induced insulin resistance and in-
creased proinflammatory and pro-atherogenic adipokines.
It is thought that these adipokines, originating from excess
fatty tissue in obese individuals, accelerate inflammatory
disease in the gingiva and periodontal tissue (4-8).

The etiopathogenesis of periodontal diseases in obese pa-
tients is not well understood. Obesity is associated with
unhealthy eating habits, often leading to the consumption
of high-energy foods and late-night snacking (9-10). In-
adequate oral hygiene self-care may also contribute to the
high frequency of periodontitis in obese individuals.

Our study aims to explore the association between body
mass index and periodontal diseases, emphasizing the
impact of unhealthy eating habits and oral hygiene on
periodontal health. To achieve this, we conducted a com-
prehensive survey after assessing the patients’ periodontal
health.

MATERIAL and METHODS

Between 2020 and 2022, 357 patients were enrolled from
the Periodontology clinic at Baskent University. All par-
ticipants provided informed written consent before partic-
ipating in the study. The study received approval from the
Bagkent University Institutional Review Board (Project
No: D-KA20/25) and was supported by the Baskent Uni-
versity Research Fund.

The study participants included male and female individu-
als aged between 18 and 65 who met the inclusion criteria
and signed an informed consent form. They were recruited
consecutively from the periodontology clinic.

Exclusion criteria were as follows: history of cancer, mal-
absorption syndrome, previous gastrointestinal surgery
for obesity treatment, pregnancy, surgery within the last
three months, medical treatments for obesity (including
glucagon-like peptide-1 analogs), treatment with steroids
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or other hormonal medications, and any medications that
could impact general metabolism and oral health.

Participants' heights were measured in centimeters, and
their weights were assessed using a calibrated mechanical
scale that measures kilograms. Body mass index (BMI)
was calculated using the formula weight divided by height
squared (kg/m?). The World Health Organization (WHO)
defines BMI categories as follows: BMI < 18.5 kg/m? is
considered underweight, BMI 18.5-24.9 kg/m? is classi-
fied as normal weight, BMI 25-29.9 kg/m? as overweight,
and BMI > 30 kg/m? as obesity (11).

After their periodontological examination, all the patients
were asked to complete a 37-question survey. The survey
included questions about their daily eating habits, such
as meal frequency, snack consumption, timing, and oral
hygiene practices like tooth brushing over the past six
months.

The questionnaire was divided into three parts:

The first part was related to the patient’s oral hygiene self-
care. This section had eight questions and examined the
daily tooth brushing frequency, time during the day, and
habit of additional tooth brushing if an extra snack was
taken.

The second part of the questionnaire evaluated the eat-
ing habits of the patient. Regular eating schedule of the
day, night-time extra snacks (both after dinner and late at
night), and consumption of tea, coffee, alcohol, or soft
drinks during the day were asked. There were a total of
ten questions in this section.

No scientifically established healthy upper limits for daily
tea or coffee consumption exist. However, most studies
exploring the impact of coffee and tea on depression and
cognitive disorders indicate that drinking more than 400
ml of these beverages daily, or increasing daily intake by
more than 300 ml is considered as high consumption (12,
13). In our study, individuals consuming more than 400 ml
of coffee and tea daily were classified as high consumers
of coffee and/or tea.

In the third part of the questionnaire, chronic medical
problems like diabetes mellitus, hypoglycemic symptoms
leading to excess carbohydrate consumption, hyperlipid-
emia, hypertension, and the presence of chronically taken
regular medications were asked (a total of 19 questions).
A pilot group of 30 patients validated the questionnaire,
and modifications were made where necessary to resolve
ambiguities.

Periodontal assessment :

The same experienced periodontist examined all of the
study subjects. The periodontal examination was evaluat-
ed by plaque and gingival bleeding scores, probing depth,
mobility, and periodontal attachment loss. Plaque levels

B2

were scored on the buccal surfaces of all-natural teeth
using a previously reported approach (14). Two methods
were employed to assess gingival inflammation. The Gin-
gival Index was used to determine gingival inflammation
for each tooth, with scores ranging from zero (indicating
normal gingiva) to three (indicating severe inflammation)
(15). The Gingival Index was used to assess the buccal
surface of each tooth. To evaluate the presence of inflam-
mation in the gums, we used a method called gingival
bleeding on probing (BOP). During both exams, all teeth
were thoroughly checked on six surfaces. The score was
obtained by inserting a periodontal probe no more than
two mm into the sulcus at the gingival border, namely at
the mesiobuccal line angle, and then advancing it down
the buccal surface to the distobuccal line angle. After in-
specting each tooth in a quadrant, we documented the pres-
ence (1) or absence (0) of blood. The bleeding-on-probing
score was determined by adding together the total number
of teeth that showed bleeding areas for each person.

The periodontal pocket depth scores at six points of each
tooth were evaluated using a periodontal probe, UNC-
15. Individuals with probing pocket depth (PPD) rang-
ing from 4 to 6 millimeters and clinical attachment level
(CAL) of up to 4 millimeters are diagnosed with chronic
periodontitis, indicating a mild to moderate loss of peri-
odontal support. Clinical attachment level (CAL) denotes
the distance between the cementoenamel junction and the
attached periodontal tissues (16). The diagnosis of ad-
vanced chronic periodontitis was made for patients with
a CAL greater than 4 mm and PPD > 6 mm due to signifi-
cant loss of periodontal support (17).

Tooth mobility was assessed and categorized as degrees
1,2, and 3 (18). Additionally, evaluations were conducted
for tooth loss, diastemas (the space between two teeth),
malocclusion, and radiographic examinations.

Statistical analysis

Descriptive statistics for the study group are presented as
the means and standard deviations for continuous vari-
ables and as proportions for categorical variables such as
gender, gingivitis, periodontitis, and diabetes. Clinical
characteristics of the patients were compared using the
Student's t-test and the Chi-square method as appropriate.
Statistical significance was determined by a two-sided
p-value of 0.05 or lower. PASW statistical software was
utilized for the analysis.

RESULTS

This study reviewed the data of 357 patients. The patients
were categorized into two groups to test our hypothesis.
The first group comprised patients diagnosed with gingi-
vitis, while the second group comprised those with peri-
odontitis. There were 175 patients diagnosed with gingi-
vitis and 182 with periodontitis. There were no gender
differences between the groups. Patients with periodon-
titis were slightly older than those with gingivitis (44.2



+ 9.9 years vs. 36.2 + 8.8 years , respectively, p=0.000).
Patients with periodontitis had higher BMI than those with
gingivitis (26.9 + 4.3 kg/m? vs 24.7 £+ 3.8 kg/m?, respec-
tively, p=0.000). We defined individuals consuming more
than 400 ml of coffee and/or tea as high consumers. The
definition is based on existing studies documented in the
literature that explore the health effects of these beverages
(12, 13). The periodontitis group had a higher percentage of
tea consumers than those with gingivitis (46.7% vs. 30.3%,
respectively, p=0.001). Interestingly, the group with gingi-

Table 1. Patients' Clinical Characteristics
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vitis had more coffee consumers to those with periodontitis
(17.7% vs 3.8 %, respectively, p=0.000) (Table I).

The percentage of diabetic patients in the periodontitis
group was higher compared to the gingivitis group. Spe-
cifically, there were 20 diabetic patients in a population of
182, which amounts to 10.9% of the periodontitis group.
In contrast, the gingivitis group had 5 diabetic patients out
of 175, representing 2.9%. The difference was statistically
significant (p = 0.003) (Table I).

Gingivitis Periodontitis | p
Number 175 182 -
Age (years) 36.2+8.8 44.249.9 0.000
Gender (F/M) 106/68 93/89 NS
Body Mass Index (kg/m?) 247+3.8 269+43 0.000
Regular toothbrushers (at least once | 165 (94.3%) | 165 (90.6%) | NS
per day)
Nonbrushers (less than once per| 10 (5.7%) 17 (9.3%) NS
week)
Black tea consumption (more than | 53 (30.3%) 85 (46.7%) 0.001
400 ml/day)
Coffe consumpiton (more then 400 | 31 (17.7%) 7 (3.8%) 0.000
ml/day)
Soft drinks (more than 400 ml/day) | 15 (8.6%) 10 (5.5%) NS
Snacks lafter dinner 98 (56.0%) 117 (64.3%) | NS
Snacks late at night ( or at midnight) | 14 (8.0%) 16 (8.8%) NS
Tooth brushing after snacks at night | 6 (3.4%) 4 (2.2%) NS

Smoking (more than 5 cigars per
day)

36 (20.6%)

46 (25.3%) | NS

Presence of Diabetes Mellitus 5(2.9%) 20 (11.0%) 0.003
Presence of hyperlipidemia 5(2.9%) 7 (3.8%) NS
Presence of hypertension 10 (5.7%) 17 (9.3%) NS

F: Female M: Male; NS: non-significant

Analyzing the data concerning diabetes, there were 25
diabetic patients and 332 non-diabetic patients. Among
the diabetic group, 20 individuals had periodontitis,
which accounts for 80% of the diabetics. In comparison,
162 non-diabetic patients had periodontitis, representing
48.8% of this group (p=0.003).

The patients were categorized into four groups based on
their BMI: underweight, normal weight, overweight, and
obese. This resulted in the following distribution: 6 pa-
tients were classified as underweight (BMI < 18.5 kg/m?),
160 patients were normal weight (BMI between 18.5 and
24.9 kg/m?), 142 patients were overweight (BMI between
25 and 29.9 kg/m?), and 49 patients were classified as
obese (BMI > 30 kg/m?) (Table II).

There was a significant difference in gender among the
groups (p=0.021). The proportion of females was high-
er in those with normal or underweight individuals. Also,
there was a significant difference in age between the
groups (p=0.000). The patients were older in overweight
and obese groups (Table II).

Periodontitis prevalence differed significantly in the
groups (p=0.000). The obese group revealed the highest

percentage of patients with periodontitis (71.4% of the
obese). Two of the six underweight patients (33.3%) had
periodontitis. Among patients with normal weight, 61 had
periodontitis (38.1%). Among overweight patients, 84
were diagnosed with periodontitis (59.2%), while among
obese patients, 35 had periodontitis (71.4%). The frequen-
cy of periodontitis was significantly correlated with BMI
(p=0.000) (Table II). As the BMI increased, the percent-
age of periodontitis cases increased.

Our data revealed that people who brushed their teeth at
least once daily (regular toothbrushers) differed signifi-
cantly among groups (p=0.002). The percentage of regular
toothbrushing decreased as the BMI increased. The obese
group had a substantially lower toothbrushing practice
(79.6%) than the normal weight (95,6%) and overweight
individuals (92.9%) (Table II). Notably, most patients
with normal or overweight body types continued to prac-
tice regular tooth-brushing habits.

Additionally, when it came to tooth brushing after a late-
night snack, those with normal weight and underweight
revealed the highest percentage of individuals brush-
ing their teeth after an extra snack late at night (5% and
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Table II. Clinical characteristics with regard to BMI

Underweight Normal Overweight Obese p
(BMI <18.5 kg/m?) | (BMI 18.5-24.9 | (BMI 25-29.9 kg/m?) | (BMI =30 kg/m?)
kg/m?)
Number 6 160 142 49 -
Gender (F/M) 4/2 103/57 67/75 25/24 0.021
Age (years) 29.7+7.1 383+98 41.1+£98 46.1 +£10.2 0.000
Periodontitis 2(33.3%) 61 (38.1%) 84 (59.2%) 35(71.4%) 0.000
Gingivitis 4(66.7 %) 99 (61.9%) 58 (40.8%) 14 (28.6%) 0.000
Regular 6 (100%) 153 (95.6%) 132 (92.9%) 39 (79.6%) 0.002
toothbrushers (at
least once per day)
Black tea | 1(16.7%) 51 (31.9%) 62 (43.7%) 24 (48.9%) 0.042
consumption (more
than 400 ml/day)
Coffee consumpiton | 3 (50.0%) 24 (15.0%) 9(6.3%) 2(4.1%) 0.001
(more then 400
ml/day)
Soft drinks (more | 1(16.7 %) 30 (18.8%) 22 (15.5%) 7(14.3%) NS
than 400 ml/day)
Snacks after dinner | 2(33.3 %) 94 (58.8 %) 85(59.9 %) 34 (69.4 %) NS
Snacks late at night | 1( 16.7 %) 14 (8.8 %) 12(8.5%) 3 (6.1 %) NS
| (or at midnight)
Tooth brushing after | 1(16.7 %) 8 (5.0 %) 1(0.7 %) None 0.013
snacks at night
Smoking (more than | 1(16.7%) 36 (22.5%) 38 (26.7%) 7(14.3%) NS
5 cigars per day)
Presence of Diabetes | None 4(2.5%) 13 (9.2%) 8 (16.3%) 0.005
mellitus
Presence of | None 6(3.8%) 4 (2.8%) 2(4.1%) NS
hyperlipidemia
Presence of | None 7 (4.8%) 9(6.3%) 11 (22.4%) 0.000
hypertension

F: Female M: Male; BMI: Body mass index; NS: nonsignificant

16.7%, respectively). Despite the statistical difference (p=
0.013), most patients in the four groups did not brush their
teeth after a late-night snack (Table II).

The percentage of high tea consumers significantly differed
among the groups (p=0.042). The percentage of high tea
consumers increased as the BMI increased. Data on high
coffee consumption showed a distinctly different trend
from that of tea. Significant differences were observed in
the proportion of high coffee consumers among the various
groups (p=0.001). Notably, as BMI increased, the propor-
tion of high-coffee consumers decreased (Table II).

Prevalence of diabetes mellitus differed significantly
among the groups (p=0.005). Similarly, the prevalence
of hypertension was also different among the four groups
(p=0.000).

When we analyze the data concerning normal and elevat-
ed BMI, it is evident that individuals with a normal BMI
compared to those with a higher BMI (including both
overweight and obese categories) showed a significant
difference in health outcomes. Specifically, the prevalence
of diabetes was 10.9% among those with elevated BMI,
compared to only 2.5% in the normal BMI group. Simi-
larly, hypertension rates were 10.5% for those with higher
BMI, while only 4.8% for those with normal BMI (Table II).
There were no statistically significant differences among

Bizs

groups regarding soft drink consumption, late-night
snacking, smoking, and the presence of hyperlipidemia
(Table II).

DISCUSSION

Our research found that individuals with periodontitis had
a higher BMI compared to those with gingivitis. We also
found that there is a significant correlation between BMI
and the risk of periodontitis. Additionally, we found that
periodontitis is more prevalent in obese patients with a
BMI of 30 kg/m2 or higher compared to those with a BMI
below 30 kg/m2. These findings are consistent with pre-
vious study, which has identified obesity as a risk factor
for periodontitis. Although the exact cause-and-effect re-
lationship between obesity and periodontitis has not been
fully explained, several theories exist. Most explanations
focus on how the inflammatory process of obesity may af-
fect the already inflamed area in the periodontium (19-24).

The study’s primary objective was to investigate the rela-
tionship between BMI and periodontal diseases by con-
ducting a comprehensive survey to assess daily eating
habits and oral hygiene self-care. Given the limited ex-
isting literature on this topic, we sought to explore how
adiposity, measured by BMI, contributes to the risk of
periodontitis. Since an individual's daily eating habits in-
fluence adiposity, we also examined the eating styles of



the study participants using a detailed questionnaire. It is
widely recognized that the macronutrient makeup of food
and the timing of its consumption throughout the day play
a crucial role in weight management (10). These factors
may also impact oral hygiene and overall oral health, con-
sequently influencing the risk of periodontitis.

In our study of 357 patients, we found significant differ-
ences in BMI, age, tea and coffee consumption, and dia-
betes mellitus prevalence between individuals diagnosed
with gingivitis and those with periodontitis. Specifically,
we observed that individuals with a higher BMI were
more likely to have periodontitis, consume more tea, and
have diabetes mellitus. Furthermore, the normal BMI
group had approximately twice as many females as males.
However, the female preponderance decreased in the high
BMI group, and no gender difference was noted. Interest-
ingly, while most subjects did not brush their teeth after an
additional night-time snack, almost none of the patients,
except one in the overweight group, brushed their teeth
after an extra snack at night.

The research findings suggest that tea consumption can
directly or indirectly impact body weight and periodontal
tissue. Although very scarce in the literature, long-term
green tea consumption in males and black tea consump-
tion in females were associated with good oral health.
However, a study by Huang and colleagues found that tea
consumption alone does not affect oral health if you do not
have good brushing habits (25). In Turkey, tea is a popular
beverage often enjoyed with sugar and biscuits. Although
the questionnaire did not specifically address this, tea con-
sumption may contribute to weight gain due to the extra
calories consumed with it, or it may directly affect oral
health. Further clinical studies are needed to understand
better the relationship between tea consumption, peri-
odontal health, and body weight.

Our study found that coffee consumption was more prev-
alent among individuals with gingivitis and normal BMI.
Frequent tea drinkers are likely to consume less coffee.
A recent meta-analysis that investigated the relationship
between coffee consumption and periodontitis found no
relationship between coffee consumption and periodonti-
tis (26). However, more research is required to explore the
potential link between coffee consumption, lower BMI,
and reduced frequency of periodontitis.

Most diabetic patients had a high BMI, which is not sur-
prising, as Type 2 Diabetes mellitus is typically diagnosed
in individuals with insulin resistance related to obesity.
Similarly, it's not surprising to find more cases of peri-
odontitis in the group of diabetic patients. Diabetes melli-
tus is a leading risk factor for periodontitis, but until now,
the underlying molecular mechanisms remain unclear. In
individuals with diabetes, the diabetic milieu with hyper-
glycemia, increased oxidative stress, microangiopathy,
and increased susceptibility to local infections may ele-

Bascil S. et al. PGBV ERPIPERITE)

vate the risk of periodontitis (27).

In conclusion, our study explores the connection between
periodontitis and increased BMI, particularly emphasiz-
ing unhealthy eating habits that lead to higher levels of
body fat and inadequate oral hygiene practices after meals
and snacks. We reaffirmed the strong association between
BMI and periodontitis, highlighting additional findings
regarding the negative effects of high tea consumption
(more than 400 ml per day) and poor self-care in oral hy-
giene on the risk of periodontitis.

The primary limitation of our study is that it is based on
survey data. Responses may reflect current lifestyles,
whereas the development of obesity and periodontitis typ-
ically occurs over a longer period. As a result, our findings
may differ when considered over an extended timeframe.

CONCLUSION

Our study provides a foundation for future research in-
volving a large patient population to investigate the cor-
relation between tea consumption, BMI, and periodontitis.
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