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ABSTRACT

Objective: To determine the association between body mass index (BMI) and number of missing teeth 
remaining unreplaced during a period of at least last 2 years.

MaterialsandMethods: This cross-sectional descriptive study was conducted at Bacha khan Med-
ical College Mardan on 113 patients by consecutive, non-probability sampling technique. The study 
included adult individuals of both genders (age range: 20-80 years) who had lost a minimum of 10 
teeth and had not received any replacements for a minimum period of 2 years. Patients with diabetes 
mellitus and those who had been smoking for the last one year were excluded from the study. A de-
tailed history and oral examination, including inspection, were performed. Additionally, height and 
weight measurements were recorded to calculate the body mass index (BMI). The association between 
missing teeth and obesity was assessed using the chi- square test.

Results: Males  were 66.4% and  females were 33.6%. The mean age was 63.22±7.40 years. The most 
common BMI class observed was normal weight (43.36%), followed by overweight (33.62%) and obese 
(23.01%). The relationship between age and BMI classes was not significant (P>0.05).  Females were 
more obese than males (P<0.001). BMI classes has no statistical association with the number and 
pattern of missing teeth (P>0.05).

Conclusion: Most partial edentulous participants had normal weight. Age did not significantly impact 
BMI distribution. A higher proportion of females were obese compared to males, but no significant 
relationship was found between obesity frequency and the number of missing teeth.
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the World Health Organization (WHO) to declare it a 
global epidemic in the 1990s.1  It is well-established 
that general health and oral health share common 
causal and behavioral factors, and there is a strong 
correlation between an individual's oral health and 
their overall well-being.1,2 The oral health plays a cru-
cial role in maintaining good chewing function, which 
directly impacts food choice and nutritional status. 
When teeth are missing, it can adversely affect the 
individual's ability to chew properly, leading to compro-
mised digestive capacity and nutritional status.3 As a 
result, the individual may face challenges in selecting 
a well-balanced diet rich in fiber and protein. The de-
creased masticatory capacity due to tooth loss can limit 
their intake of these essential dietary components.4

Unhealthy physical conditions can lead to imbalanced 
food choices, contributing to the development of obesi-
ty.4 One of the most common oral health issues among 

INTRODUCTION

 In recent decades, there has been a significant 
rise in the prevalence of obesity worldwide, leading 
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the elderly population is partial or complete edentu-
lism (tooth loss), which significantly affects their oral 
health-related quality of life, including changes in eating 
habits.5 The number of natural teeth and functional 
tooth units have a positive correlation with chewing 
ability, and a lower number of posterior occluding 
teeth pairs is associated with reduced nutrient intake 
in older adults.5

Studies6,7 have shown that older individuals with a 
higher number of missing teeth tend to rely more on 
solid fats, alcohol, and added sugars to meet their 
energy needs. Consequently, tooth loss can have an 
impact on both dietary intake and nutritional status 
in these individuals.6

Existing evidence suggests that in older individuals, 
possessing 20 or more natural teeth is regarded as 
a marker of satisfactory oral health and functional 
dentition, leading to optimal nutritional intake.8 
Furthermore, maintaining a healthy body mass index 
(BMI) has been associated with having a healthy and 
properly functioning occlusion.8 

A study by Ostberg et al.9 elucidated the relationship 
between tooth loss and obesity in a specific Swedish 
population. Among participants under 60 years old, 
the association between tooth loss and general obesity 
(OR 2.17, 95% CI 1.51–3.12) remained statistically 
significant independent of age and gender.

It has been reported that completely edentulous people 
less frequently consume vegetable, fruits and fibers as 
compared to dentate patient. A positive association was 
reported by Bernardo CO et al10 in a study between 
increased BMI and the presence of less than 10 teeth 
in at least one arch. The individual having less than 
10 teeth in at least one arch had general  

obesity were 24.9% (CI 95% 19.5-30.3). According to 
criteria established by the WHO for the diagnosis of 
nutritional status according to BMI is classified as 
normal weight (18.5-24.9 kg/m2), over weight (25-29.9 
kg/m2), obese (≥30 kg/m2).3

There are limited data associating tooth loss with 
obesity among adults. This is concerning because pre-
vention and early detection programs may help reduce 
potential damage of tooth loss and related health effect 
later in life. To our knowledge, this is the first study 
carried out in Pakistan that determined the frequency 
of obesity in patients with 10 or more missing teeth 
remaining unreplaced during a period of 2 years. This 
study provides data for Pakistani population

The primary objective of this study was to determine 
the association between body mass index (BMI) and 
number of missing teeth remaining unreplaced during 
a period of at least last 2 years. The secondary objective 

was to determine the frequency of obesity in patients 
with missing teeth and relation with age groups and 
genders.

METHODOLOGY

This cross-sectional descriptive study was conducted at 
the Department of Prosthodontics, Bacha Khan Medi-
cal College Mardan and the duration of data collection 
spanned from 30th June 2022 to 1st January 2024. 
The sample size was determined to be 113 individuals 
using the WHO software for sample size determina-
tion, with a confidence level of 95%, a margin of error 
of 8%, and a prevalence rate   of obesity among partial 
edentulous cases 24.9%.10 The sampling technique 
employed was consecutive non-probability sampling. 
In terms of selection criteria, the study included adult 
male and female patients aged 20-80 years and who 
had lost a minimum of 10 teeth and had not received 
any replacements in the past two years. Exclusion 
criteria consisted of patients with diabetes mellitus, 
and smokers within the past one year.

Body Mass Index was defined as the ratio of weight in 
kilograms to height in meters squared. The diagnostic 
criteria for diabetes mellitus followed the guidelines 
set by the American Diabetic Association (ADA), which 
included fasting plasma glucose levels exceeding 126 
mg/dL or random plasma glucose levels surpassing 
200 mg/dL along with symptoms such as polyuria, 
polydipsia, and unexplained weight loss.11 The World 
Health Organization (WHO) criteria for nutritional 
status classification based on BMI were adopted, where 
normal weight

ranged from 18.5 to 24.9 kg/m², overweight from 25 to 
29.9 kg/m², and obesity was defined as a BMI equal to 
or exceeding 30 kg/m².12

The study obtained approval from the ethical commit-
tee of the hospital before proceeding. Individuals who 
met the inclusion and exclusion criteria were invited 
to participate, and a comprehensive explanation of 
the study's purpose, procedures, and potential risks 
and benefits was provided to them. Informed consent 
was obtained, ensuring their willingness and active 
involvement in the study. Participants were assured 
that their personal and collected data would be kept 
confidential. Subsequently, a detailed history and oral 
examination, including inspection, were conducted. The 
number of existing teeth and posterior occluding pairs 
(both natural and replaced teeth) were recorded. Height 
and weight measurements were taken to calculate 
the body mass index (BMI), using a spring weighing 
scale (Japan incorp.) to measure weight and a height 
measuring board for standing body height without 
footwear, with a precision of 0.5cm. The relevant data 
pertaining to BMI and missing teeth were meticulously 
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TABLE 1: DESCRIPTIVE STATISTICS FOR AGE AND GENDER, BMI AND MISSING TEETH

Variable Characteristics n(%)

Gender
Male 75(66.4)

Female 38(33.6)

Age group (yrs)

31-40 4(3.5)

41-50 3(2.7)

51-60 15(13.3)

61-75 91(80.5)

Age(years) Mean±SD 63.22±7.40

Number of Missing Teeth Mean±SD 26.34±8.81

BMI (Kg/m2) Mean±SD 26.20±4.34

Fig 1: Frequency of BMI classes

documented in the data collection proforma.

Data analysis was conducted using SPSS version 22. 
Percentages and frequencies were calculated to analyze 
qualitative data such as gender, different BMI classes 
(normal, overweight, and obese), and age groups. The 
association between BMI classes and the number of 
missing teeth was assessed using the Chi-

square test. A significance level of p ≤ 0.05 was consid-
ered statistically significant.

RESULTS

The mean age was 63.22 ± 7.40 years (range 34-75 years). 
males ere 75(66.4%) and females were 38(33.6%). rest of 
details about age and missing teeth are given in Table 

1. BMI were classified into three classes e.g. normal, 
overweight and obese. Most common class of BMI was 
normal (43.36%) followed by overweight (33.62%) and 
obese (23.01%). The details of frequencies are given in 
Fig 1. The distribution of gender differs significantly 
between weight categories, with a higher proportion of 
males in the normal weight group compared to over-
weight and obese groups (p < 0.001). Age distribution 
does not show significant differences across weight 
categories (p = 0.097). (Table 2)

The association between BMI classes and the number 
of missing teeth groups was not statistically significant 
(p=0.428). (Table 3) The association between BMI 
classes and the pattern of edentulism was also not 
statistically significant (p=0.441). (Table 4).

DISCUSSION

This study provides insights into the relationship be-
tween BMI classes and gender, as well as the number 
and pattern of missing teeth among partially eden-
tulous patients. While significant associations were 
found between BMI classes and gender, no statistically 
significant associations were observed between BMI 
classes and age groups, the number of missing teeth 
groups, or the pattern of edentulism.

Several previous studies  have highlighted the signif-
icant relationship between tooth loss and morbidity 
like nutritional deficiencies among the elderly pop-
ulation.13 One of the contributing factors to tooth 
loss is periodontitis, a condition characterized by the 
inflammation of the subgingival environment.14 It is 
hypothesized that the microbial flora present in the 
subgingival region is influenced by this environment, 
triggering an inflammatory response in the host and 
leading to the transition from a healthy state to a dis-
eased state, Various factors, including bleeding, deep 
probing, increased clinical attachment level, and bone 
loss, ultimately contribute to the loss of teeth.14 
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The current study revealed that 75 individuals (66.4%) 
were males, while females accounted for 38 individuals 
(33.6%). There are possible reasons for these findings. 
Firstly, it may be attributed to the fact that in our coun-
try, males are more likely to engage in outdoor work 
and have greater financial independence, resulting in 
easier access to dental treatments. Secondly, it could 
be due to the higher level of oral hygiene awareness 
among females, leading to a lower incidence of natural 
tooth loss and consequently less need for prosthodontic 
treatment.15,16

The mean age was 63.22±7.40 years. The age was 
ranged from 34 to 75 years. This shows that  in our 
population the individuals loses their teeth very early 
and sort prosthodontic treatment to restore oral func-
tion and esthetics. The early loss of teeth is due to lack 
of awareness about oral hygiene. Poor oral hygiene 
leads to periodontal disease and dental caries and as 
results tooth loss.14 But we included more than ten teeth 

missing so the mean age is quiet older. Pilotto et al.17 
conducted a study on Brazilian population to determine 
association between tooth loss and overweight/obesity 
and reported mean age of 40±8.2 years. The difference 
may due to the reason that in our study we included 
patients having more than ten teeth missing while 
Pilotto et al.17 also included patients having one or 
two teeth missing.

The mean BMI in this was 26.20±4.34 Kg/m2. The 
range was from the

20.03 to 39.3 Kg/m2. These results are in consistent 
with the Mack et al.10

In this study, the most common class of BMI was 
normal (43.36%) followed by overweight (33.62%) and 
obese (23.01%). Similar results are reported by another 
study.17 Our study showed that the effect age on BMI 
classes was not statistically significant (P>0.05). Similar 
results were reported by international study18 but that 

TABLE 2: ASSOCIATION OF BMI CLASSES WITH GENDER AGE GROUPS AMONG PARTIALLY 
EDENTULOUS PATIENT

variable Characteristics Normal 
weight Overweight Obese p-value*

Gender
Male 38 (33.6) 29 (25.7) 8 (7.1)

<0.001
Female 11 (9.7) 9 (8.0) 18 (15.9)

Age Groups 
(years)

31-40 0 (0) 3 (2.7) 1 (0.9)

0.097
41-50 1 (0.9) 1 (0.9) 1 (0.9)

51-60 5 (4.4) 8 (7.1) 1 (0.9)

61-75 43 (38.1) 25 (22.1) 23 (20.4)

*chi-square test

TABLE 3: ASSOCIATION BETWEEN BMI CLASSES AND NUMBER OF MISSING TEETH GROUPS

BMI classes
Missing teeth groups

p-value*10-20 21-25 26-32

n(%) n(%) n(%)

Normal weight (n=49) 11(22.45) 1(2.04) 37(75.51)

0.097Overweight (n=38) 10(26.31) 2(5.26) 26(68.48)

Obese (n=26) 10(38.46) 0(0.0) 16(61.54)

*chi-square test

TABLE 4: ASSOCIATION OF BMI CLASSES AND PATTERN OF EDENTULISM

BMI classes
Pattern of edentulism

p-value*
n(%) n(%)

Normal weight 12(35.3) 37(46.8)

0.441Overweight 12(35.3) 26(32.9)

Obese 10(29.4) 16(20.3)

*chi-square test
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study was conducted on normal children and adults 
with no mention of missing teeth.

The present study revealed that females (15.9%) were 
more obese than males (7.1%). This was statistically 
significant (P<0.05). Low et al.19 reported that a higher 
proportion of women are obese than men. Low et al.19 
support current results.

Our findings suggest that higher BMI is associated 
with fewer missing teeth; however, this relationship 
was not statistically significant. One explanation 
could be that tooth loss leads to a shift towards a soft 
diet, causing nutritional imbalances and weight loss. 
Alternatively, tooth loss might increase calorie intake, 
contributing to obesity. Despite extensive research on 
the link between tooth loss and obesity, the evidence 
remains inconclusive, and the causal relationship is 
uncertain. Several epidemiological studies17,20-22 have 
demonstrated the existence of a shared set

of risk factors that contribute to various chronic diseas-
es.17 On the contrary, certain authors22 have proposed a 
correlation between obesity and tooth loss, attributing 
it to decreased saliva flow in individuals with obesity. 
This reduction in saliva flow can contribute to the 
development of dental caries, thereby mediating the 
connection between obesity and tooth loss.21 Powers et  
al.22  have found no positive association. Additionally, 
Chaffee et al.20 have reported a modest link between 
obesity and periodontal diseases, further influencing 
the connection between obesity and tooth loss.

The limitations of this study include its cross-sectional 
design, which prevents the establishment of a cause-ef-
fect relationship between variables. Additionally, the 
study's reliance on a single assessment may not capture 
long-term changes or account for potential confounding 
factors. Furthermore, the sample size and demographics 
may limit the generalizability of the findings to broader 
populations. The study's reliance on self-reported data 
may introduce recall bias or inaccuracies. Finally, the 
study may not have considered other relevant factors 
or potential confounders that could influence the ob-
served associations.

CONCLUSION

The results of this study indicate that the most of the 
partial edentulous participants had normal weight. 
Age did not significantly impact the distribution of 
BMI categories. Higher proportion of females exhibited 
obesity compared to males. However, when examining 
the association between the frequency of obesity and 
the number of missing teeth, no statistically significant 
relationship was observed.

These finding suggest that the presence or absence of 
natural teeth did not have a significant impact on the 

frequency of obesity among the study participants. 
Further research is needed to explore additional fac-
tors that may contribute to the complex relationship 
between BMI and tooth loss.

REFERENCES
1 Mohajan D, Mohajan HK. Obesity and Its Related Diseases: 

A New Escalating Alarming in Global Health. J Innovat Med 
Res. 2023;2(3):12-23.

2 Aquilanti L, Alia S, Pugnaloni S, Coccia E, Mascitti M, Santarelli 
A, et al. Impact of elderly masticatory performance on nutritional 
status: an observational study. Med. 2020;56(3.

3 Chan AK, Tsang YC, Jiang CM, Leung KC, Lo EC, Chu CH. 
Diet, Nutrition, and oral health in older adults: a review of the 
literature. Dent J. 2023 Sep 19;11(9):222.

4 Issrani R, Reddy J, Bader AK, Albalawi RFH. Exploring an as-
sociation between body mass index and Oral Health—a scoping 
review. Diagnostics. 2023;13(5):902.

5 Dwiningrum FR, Sari KI, Rikmasari R. Functional tooth units 
and masticatory ability in elderly population. Padjadj J Dent. 
2021;33(3):234-42.

6 Weijenberg RA, Delwel S, Ho BV, van der Maarel‐Wierink 
CD, Lobbezoo F. Mind your teeth—The relationship between 
mastication and cognition. Gerodontol. 2019; 36(1):2-7.

7 Felix Gomez GG, Cho SD, Varghese R, Rajendran D, Eckert 
GJ, Bhamidipalli SS, et al. Nutritional assessment of denture 
wearers using matched electronic dental‐health record data. 
J Prosthod. 2022;31(7):e53-e65.

8 Atanda AJ, Livinski AA, London SD, Boroumand S, Weather-
spoon D, Iafolla TJ, et al. Tooth retention, health, and quality 
of life in older adults: a scoping review. BMC Oral Health. 
2022;22(1):1-11.

9 Östberg A-L, Nyholm M, Gullberg B, Råstam L, Lindblad U. 
Tooth loss and obesity in a defined Swedish population. Scand 
J Social Med. 2009;37(4):427-33.

10 Bernardo CdO, Boing AF, Vasconcelos FdAGd, Peres KG, Peres 
MA. Association between tooth loss and obesity in Brazilian 
adults: a population-based study. Revista de saude publica. 
2012;46(5):834-42.

11 Tichler A, Hertroijs DF, van Mastrigt GA, Brouwers MC, Ru-
waard D, Elissen AM. Evaluating the feasibility of study methods 
for a future trial-based economic evaluation of a multistage 
shared decision-making program for type 2 diabetes mellitus: 
protocol for a cluster-randomized controlled pilot study. Med 
Rxiv. 2024;12:S158-S78.

12 WHO. A healthy lifestyle - WHO recommendations. 2020:https://
www.who.int/europe/news-room/fact-sheets/item/a-healthy-
lifestyle---who-recommendations.

13 Yu J, Zhu H, Zhang Y, Wang D, Guo H, Liu X. Research hotspots 
and trends of oral health in older adults from 2013 to 2023: A 
bibliometric and visual analysis. Heliyon. 2024;10(3).

14 Al‐Nasser L, Lamster IB. Prevention and management of 
periodontal diseases and dental caries in the older adults. 
Periodontol. 2020 Oct;84(1):69-83.

15 Carcamo-Espana V, Cuesta Reyes N, Flores Saldivar P, Chi-
menos-Küstner E, Estrugo Devesa A, Lopez-Lopez J. Compro-
mised teeth preserve or extract: A review of the literature. J 
Clin Med. 2022;11(18):5301.

16 Bokhari SAH, Sanikommu S, BuHulayqah A, Al-Momen H, 
Al-Zuriq A, Khurshid Z. Oral Health Awareness and Oral 
Hygiene Practices among Married Women of Al-Ahsa, Saudi 
Arabia. Eur J Gen Dent. 2024;13:117-24.



25Pakistan Oral & Dental Journal Vol 44, No. 3 (July-Sept 2024)

Association of Number of Missing Teeth With Body Mass Index

17 Pilotto LM, Celeste RK, Faerstein E, Slavutzky SMBd. Associa-
tion between tooth loss and overweight/obesity among Brazilian 
adults: the Pro-Saude Study. Braz Oral research. 2014;28(1):1-6.

18 Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of 
childhood and adult obesity in the United States, 2011-2012. J 
Am Med Assoc. 2014;311(8):806-14.

19 Low S, Chin MC, Deurenberg-Yap M. Review on epidemic of 
obesity. Ann Acad Med Singapore. 2009;38(1):57.

20 Chaffee BW, Weston SJ. Association between chronic periodontal 
disease and obesity: a systematic review and meta-analysis. J 
Periodontol. 2010;81(12):1708-24.

CONTRIBUTIONS BY AUTHORS
1 Nafees Iqbal:  Substantial contributions to study design, acquisition of data  

Manuscript writing  
Has given final approval of the version to be published

2 Anum Farooq: Substantial contributions to acquisition of data, 
Manuscript writin 
Has given final approval of the version to be published

3 Safa Nawaz: Substantial contributions to analysis and interpretation of data 
Critical review 
Has given final approval of the version to be published

4 Uzma Khalil: Substantial contributions to concept, study design 
Critical review 
Has given final approval of the version to be published

5 Awais Khan: Substantial contributions to analysis and interpretation of data 
Critical review 
Has given final approval of the version to be published

6 Naveed Iqbal: Substantial contributions to acquisition of data, 
Manuscript writing 
Has given final approval of the version to be published

21 Flink H, Bergdahl M, Tegelberg Å, Rosenblad A, Lagerlöf F. 
Prevalence of hyposalivation in relation to general health, body 
mass index and remaining teeth in different age groups of adults. 
Comm Dent Oral Epidemiol. 2008;36(6):523-31.

22 Powers PS, Holland P, Miller C, Powers HP. Salivation patterns 
of obese and normal subjects. Int J Obesity. 1982;6(3):267.


