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ABSTRACT

Objective: Studies have shown that an increased body
mass index (BMI) may be a potential risk factor for
periodontitis. The association has been linked to
unhealthy dietary patterns containing insufficient
micronutrients, and excessive sugars and fats. This
study assessed the prevalence of patients who
presented with signs and symptoms of chronic
periodontitis that were also overweight or obese
Methods: A descriptive retrospective review was
conducted on all patients who presented at the
Periodontology Clinic of University of Port Harcourt
Teaching Hospital with chronic periodontitis over five
years (2015-2019). Data retrieved from patients' case
notes were analyzed and presented as frequencies and
percentages. Test for significance was done using Chi-
square statistics, and the level of statistical significance
was set at P<o.05.

Results: Of the one thousand, one hundred and eighty-
nine (1,189) patients who attended the Periodontology
outpatient clinic during the s5-year duration, five
hundred and forty-nine (549) patients were diagnosed
with chronic periodontitis. Age ranged between 18 and
75 years with a mean age of 41.6+13.9 years. There was
a slight male predominance with male: female ratio of
1.14:1. More males were underweight and pre-obese
than females. More patients who were overweight and
pre-obese were in their third decade of life. A total of
27.1% pre-obese and 9.6% obese class 1 patients had
chronic periodontitis involving three teeth while 27.6%
pre-obese, 6.2% obese class 1 and 51.2% obese class 2
patients had chronic periodontitis of both anterior and
posterior teeth.

Conclusion: One out of 3 patients that presented with
chronic periodontitis were overweight and 1 out of 12
were obese
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INTRODUCTION

Obesity was declared by World Health Organization
(WHO) in 2002 as a global pandemic and is
considered as a visible but neglected public health

problem that overwhelms both the developed and
less developed countries.* Excess body weight is said
to be the sixth most important risk factor that
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contributes to worldwide disease and potentiates a
decline in life expectancy.™?

Overweight and obesity are defined as abnormal or
excessive fat accumulation that represents a risk to
general health.3 Obesity, a chronic disease with a
multifactorial aetiology, is a risk factor for
cardiovascular disease, certain types of cancers, type
Il diabetes as well as periodontitis.*** Individuals
who are obese have elevated serum levels of C-
reactive proteins, interleukin-6, tumour necrosis
factor-a and leptin which are known as markers of
inflammation and are also closely associated with
chronic inflammatory diseases.5°

More so, there is increase in the knowledge of the
active role, fat cells play in regulating inflammation
and immunity.” Obesity can adversely affect the
general health resulting in altered blood pressure,
insulin resistance, dyslipidaemia and create a state of
low-grade inflammation.”9 This explains the
rationale upon which an association between obesity
and periodontal disease is based. Overweight and
obesity have been suggested to increase the
susceptibility to periodontitis.® Periodontitis is a
chronic inflammatory disease initiated by dental
plagque biofilm and perpetuated by interactions
between pathogenic microbes and host immune
response.*’ It is considered one of the two most
important global oral health burdens with a reported
prevalence that ranges from 20% to 50% in the
general population.®*2  Various studies have been
done to investigate this association, but the non-
standardized and subjective approaches made them
prone to bias.®32°

This study assessed the prevalence of chronic
periodontitis in patients who were also overweight or
obese

MATERIALS AND METHODS

A descriptive retrospective review was conducted on
all patients who presented at the periodontology
clinic of University of Port Harcourt Teaching
Hospital (UPTH), Port Harcourt, Rivers State with
chronic periodontitis over five years (2015-2019).
Ethical approval for the study was obtained from the
Research and Ethics Committee of UPTH.

The data retrieved from the patients' case notes
included; age, gender, height, weight, clinical
diagnosis and periodontal treatment done. Of the
1189 one thousand one hundred and eighty-nine
patients who attended the periodontology

outpatient clinic within the study period, five
hundred and forty-nine patients who met the
inclusion criteria for the study were selected. All
patients who presented at the Periodontology out-
patient clinic with chronic periodontitis and had full
complement of teeth were included while those with
other periodontal diseases and chronic periodontitis
with missing teeth were excluded.

The patients' age was grouped into young adults (17-
40 years), middle-aged adults (41-64 years) and
elderly (>65years).* BMI was calculated as the ratio of
the subject's body weight (in kg) to the square of their
height (in meters). BMI was used to categorize the
patients as Underweight (<18.5), normal range (18.5—
24.9), pre-obese (25.0-29.9), obese class | (30.0—
34.9), obese class Il (35.0-39.9), and obese class IlI
(z40) using the World Health Organization criteria.>®

The data was subsequently analyzed using SPSS
version 20 (IBM SPSS Armonk, New York) and
presented as frequencies and percentages. Test for
significance was done using Chi-square statistics, and
the level of statistical significance was set at P < 0.05.

RESULTS

Table 1 shows the association between BMI class and
some demographics of the patients. Five hundred
and forty-nine patients had chronic periodontitis
with a mean age of 41.6+13.9 years. There was a
slight male predominance with M: F ratio of 1.14:1.
More males were underweight {28(9.6%)} and pre-
obese {93(31.8%)}, while more females were normal
weight {151(58.8%)}, in obese | {22(8.6)} and obese ||
§3(2.2%)} categories. More patients who were
overweight {16(12.3%)} and pre-obese {40(30.8%)}
were in their third decade of life; while more patients
with normal weight {71(53.8%)} and in obese |
§12(9.1%)} category were in their fourth decade of
life. Statistical analysis showed no statistical
significance.

Table 2 shows the association between BMI class,
number and type of teeth diagnosed with
periodontitis treated 54(27.1%) pre-obese, 19(9.6%)
obese class | patients had three teeth diagnosed with
chronic  periodontitis.  116(27.6%) pre-obese,
26(6.2%) obese class | and 5(1.2%) obese class 2
patients had chronic periodontitis diagnosed on both
anterior and posterior teeth.
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Table 1: Association between BMI class and demographic characteristics

Variable Underweight Normal Pre- Obesel Obesell Total X2 P-value
n (%) Weight obese n (%) n (%) n (%)
n (%) n (%)
Gender 6.14 0.189
Female 19(7.4) 151(58.8) 62(24.1) 22(8.6) 3(12.2) 257 (46.8)
Male 28(9.6) 150(51.4) 93(31.8) 19(6.5)  2(0.7) 292 (53.2)
Age (years) 16.18 0.881
17-19 2(15.4) 8(61.5) 2(15.4) 1(7.7) 0(0.0) 13(2.4)
20-29 16(12.3) 61(46.9) 40(30.8) 11(8.5) 2(1.5) 130(23.6)
30-39 10(7.6) 71(53.8) 38(28.8) 12(9.1) 1(0.8) 132(24.0)
40-49 8(9.4) 45(52.9) 26(30.6)  6(7.2) 0(0.0) 85(15.5)
50-59 7(6.1) 66(57.9) 32(28.1) 8(7.0) 1(0.9) 114(20.8)
60-69 3(4.5) 46(68.7) 14(20.9) 3(4.5)  1(2.5) 67(22.2)
270 1(12.5) 4(50.0) 3(37.5) 0(0.0)  0(0.0)  8(1.5)
Clinical age group 471 0.788
Young 28 (10.1) 142(51.3) 80(28.9) 24(8.7)  3(2.1) 277(50.5)
Adult
Middle Age  17(6.9) 144(58.5) 67(27.2) 16(6.5)  2(0.8) 246(44.8)
Elderly 2(7.7) 15(57.7) 8(30.8) 12(53.8) 0(0.0) 26(4.7)
Total 47(8.6) 301(54.8) 155(28.2)  41(7.5)  5(0.9) 549(100.0)

Table 2: Association between BMI class and number and type of teeth diagnosed with chronic periodontitis

Number of teeth diagnosed with chronic periodontitis
BMI Class 1 2 3 Total X2 P-value
n (%) n (%) n (%) n (%)
Underweight 6(12.8) 29(9.6) 12(6.0) 47(8.6) 23.0 0.003*
Normal 22(46.8) 165(54-4) 114(57.3) 301(54.8)
Pre-obese 13(27.6) 88(29.0) 54(27.1) 155(28.2)
Obese | 3(6.4) 19(6.3) 19(9.6) 41(7.5)
Obese I 3(6.4) 2(0.7) 0(0.0) 5(0.9)
Total 47(100.0) 303(100.0) 199(100.0) 549(100.0)
BMI Class Type of teeth diagnosed with chronic periodontitis
Anterior (A) Posterior (P) Anterior & Posterior (AP) Total
n (%) n (%) n (%) n (%)
Underweight 3(21.1) 10(9.8) 34(8.1) 47(8.6) 7.60  0.470
Normal 13(48.1) 49(48.0) 239(56.9) 301(54.8)
Pre-obese 8(29.7) 31(30.4) 116(27.6) 155(28.2)
Obese | 3(11.1) 12(11.8) 26(6.2) 41(7.5)
Obeselll 0(0.0) 0(0.0) 5(1.2) 5(0.9)
Total 27(100.0) 102(100.0) £420(100.0) 549(100.0)
DISCUSSION obese and extremely obese patients showed a

In this study, majority of the patients who were
overweight 80(49.7%) and obese 27(58.7%) were
young adults. This is similar to studies done in Saudi
Arabia that reported a significant association
between the measures of body fat and periodontal
disease among the younger adults and not middle or
older adults in their study. ** They reported that
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statistically significant difference in the age group of
21-30 years and obesity was significantly associated
with the prevalence of periodontal disease in all the
three age groups (young, middle-age and old).**
Though  association  between  obesity and
periodontitis has been consistent with a compelling
pattern of increased risk of periodontitis in
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overweight or obese individuals, the underlying
pathophysiological mechanism remains unclear. It
has been pointed out that the development of insulin
resistance as a consequence of a chronic
inflammatory state and oxidative stress could be
implicated in the association between obesity and
periodontitis. 7

Obesity may be considered a low-grade systemic
inflammatory disease as obese persons have
elevated serum levels of C-reactive proteins,
interleukin-6, tumour necrosis factor-a and leptin
which are markers of inflammation that are closely
associated with chronic inflammatory diseases.®
Thus, association between obesity and periodontal
disease; an inflammatory disease that results from
complex interaction between pathogenic microbes
and host immune response is highly probable. 5

In this study, 47(8.6%) participants were
underweight, 301(54.8%) had normal weight,
155(28.2%), 41(7.5%) and 5(0.9%) were pre-obese,
obese class | and obese class Il respectively. A study
done in Benin-city, Nigeria reported that few
participants (3.8%) were underweight, 52.6% had
normal weight, 28.2%,12.2% and 3.2% were pre-
obese, obese class | and obese class Il respectively. 2
In both studies about half of the participants had
normal weight, and 28.2% were pre-obese. This
could be because both studies used participants
drawn from a hospital.

In the present study, the prevalence of participants
who presented at the clinic with periodontal disease
was higher in males 292(53.2%) than females
257(46.8%), this finding is consistent with previously
reported gender differences.?? This may be because
of the gender differences in fat metabolism. It has
been reported that women generally have a higher
amount of body fat than men since they are more
effective in storing fat subcutaneously; men store fat
intra-abdominally.?* The mechanisms for different
fat distribution in both sexes and interaction with
respect to metabolic risk are unknown.?* Obesity
may increase the host's susceptibility to chronic
periodontitis by modulating the host immune and
inflammatory systems.*® > Obesity also affects the
host immunity by impairing the cell-mediated
immune response and decrease lymphocyte immune
function.* 22

In this study, 54(27.1%) pre-obese, 19(9.6%) obese
class | patients had three teeth diagnosed with
chronic periodontitis and 116(27.6%) pre-obese,
26(6.2%) obese class | and 5(1.2%) obese class 2
patients had chronic periodontitis on both anterior
and posterior teeth. There are no comparative

studies reporting number and type of teeth
associated with chronic periodontitis in obese
population. However, other studies have reported
increase in severity of chronic periodontitis with
increasing fat deposits in obese individuals.>53°

This study was limited by the fact the patients’ waist
circumference measurement was not used to express
obesity, did not assess the severity of periodontitis
and the association between obesity and
periodontitis. However, this study confirmed that
people who are overweight and obese have a high
tendency of having chronic periodontitis.

CONCLUSION

This study confirmed that individuals that are
overweight or obese people have a high tendency to
have chronic periodontitis and there is the need to
educate them on the need to maintain good oral
hygiene at all time.

Source of Support
Nil.

Conflict of Interest
None declared

REFERENCES

1.  World Health Organization. Obesity: Preventing
and Managing the Global Epidemic. Geneva:
World Health Organization; 2000. WHO
Technical Report Series 894.

2. Al-zaharani MS, Bissada NF, Borawskit EA.
Obesity and periodontal disease in young,
middle aged and older adults.J Periodontol
2003; 74:610-615.

3. Soben Peter. Indices in dental epidemiology In
Essentials of Preventive and Community
Dentistry 3rd ed. Arya Publishing House New
Delhi: 2004:123-231.

4. Martinez-Herrera M, Silvestre-Rangil J, Silvestre
FJ. Association between obesity and periodontal
disease. A systematic review of epidemiological
studies and controlled clinical trials. Med Oral
Patol Oral Cir Bucal 2017; 22(6):e708-715.

5. Mathur LK, Manohar B, Shankarapillai R, Pandya
D. Obesity and periodontitis: A clinical study. J
Indian Soc Periodontol 2011; 15(3):240-244.

6. Wood N, Johonson RB, Stereckfus CF.
Comparision of body composition and
periodontal disease using nutritional assessment
technique: Third national health and nutritional
examination survey (NHANES 1Il).J Clin
Periodontol 2003; 30:321-327

Nigerian Journal of Dental Research | Volume 6 issue 1



Periodontitis and Body Mass Index among patients

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Nigerian Journal of Dental Research | Volume 6 issue 1

Suresh S, Mahendra J, Sudhakar U, Pradeep AR,
Singh G. Evaluation of plasma reactive oxygen
metabolites levels in obese subjects with
periodontal disease. Indian J Dent Res 2016;
27:155-159.

Suvan J, D’Aiuto F, Moles DR, Petrie A, Donos N.
Association between overweight/obesity and
periodontitis in adults. A systematic review.
Obes Rev 2011; 12(5):€381-404.

Kopelman PG. Obesity as a medical
problem. Nature. 2000; 404:635-643.
Dahiya P, Kamal R, Gupta R. Obesity,

periodontal and general health: relationship and
management. Indian J Endocrinol Metab 2012;
16:88-93.

Ritchie C.  Obesity and  periodontal
disease. Periodontol 2000. 2007; 44:154—163.
Keller A, Rohde J, Raymond K, Heitmann B.
Association between periodontal disease and
overweight and obesity: a systematic review. J
Periodontol. 2015; 86:766-776.

Nascimento GG, Leite FR, Do LG, et al. Is weight
gain associated with the incidence of
periodontitis? A systematic review and meta-
analysis. J Clin Periodontol. 2015; 42:495-505.
Al-Zahrani MS, Bissada NF, Borawskit EA.
Obesity and periodontal disease in young,
middle-aged, and older adults. J Periodontol
2003; 74:610-615.

Alabdulkarim M, Bissada N, Al Zahrani M, Ficara
A, Siegel B. Alveolar bone loss in obese subjects.
JInt Acad Periodontol 2005; 7:34-38.

Dalla Vecchia CF, Susin C, Rosing CK,
Oppermann RV, Albandar JM. Overweight and
obesity as risk indicators for periodontitis in
adults. J Periodontol 2005; 76:1721-1728.

Ekuni D, Yamamoto T, Koyama R, Tsuneishi M,
Naito K, Tobe K. Relationship between body
mass index and periodontitis in young Japanese
adults. J Periodontal Res 2008; 43:417-421.
Genco RJ, Grossi SG, Ho A, Nishimura F,
Murayama Y. A proposed model linking
inflammation to obesity, diabetes, and
periodontal infections. J Periodontology 2005;
76 (11): 2075-2084.

Boesing F, Patino JS, da S V, Moreira EA. The
interface between obesity and periodontitis with

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

emphasis on oxidative stress and inflammatory
response. Obes Rev 2009; 10: 290297

Goodson JM, Groppo D, Halem S, Carpino E. Is
obesity an oral bacterial disease? J Dent Res
2009; 88: 519-523.

Thomas JT, Thomas T, Ahmed M, Kannan S K,
Abdullah Z, Alghamdi SA, Joseph B. Prevalence
of Periodontal disease among obese young adult
population in Saudi-Arabia-A cross-sectional
Study. Medicina (Kaunas). 2020; 56(4):197. doi:
10.3390/medicina56040197.

Sede MA. Ehizele AO. Relationship between
obesity and oral diseases. Niger J Clin Pract 2014;
17:683-690.

Shiau HJ, Reynolds MA. Sex Differences in
Destructive Periodontal Disease: A Systematic
Review. J Periodontol 2010; 81(10):1379-1389
Blaak E. Gender differences in fat metabolism.
Curr Opin Clin Nutr Metab Care 2001; 4:499-502
Saito T, Shimazaki Y, Koga T, Tsuzuki M,
Ohshima A. Relationship between upper body
obesity and periodontitis. J Dent Res 2001;
80:1631-1636

Ritchie CS, Kinane DF. Nutrition, inflammation,
and periodontal disease. Nutrition 2003; 19:475-
6.

Kumar S, Dagli RJ, Dhanni C, Duraiswamy P.
Relationship of Body Mass Index with
periodontal health status of green marble mine
laborers in Kesariyaji, India. Braz Oral Res 2009;
23(4):365-369

Hedge S, Chatterjee E, Rajesh KS, Arun Kumar
MS. Obesity and its association with chronic
periodontitis: A cross-sectional study. J Educ
Health Promot 2019; 8:222. doi:
10.4103/jehp.jehp_s40_19. eCollection 201g9.
Gulati NN, Masamatti SS, Chopra P. Association
between obesity and its determinants with
chronic periodontitis: A cross-sectional study. J
Indian Soc Periodol 2020; 24(2):167-172.

Kumar S, Dagli RJ, Dhanni C, Duraiswamy P.
Relationship of body mass index with
periodontal health status of green marble mine
labourers in Kesariyaji, India, Braz Oral Res 2009;

23(4): 365-369.

www.njdres.com



