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ABSTRACT

	 Obesity and dental caries are both multifactorial diseases that are most commonly associated with 
the diet and quality of the lifestyle. Worldwide there is increase in body weight which is due to the 
consumption of sugar enriched drinks, junk food and a decrease in physical activity. 
	 The present cross sectional study was conducted for six months at the Department of Operative 
Dentistry, Baqai Dental College from June 2014 to January 2015.The data were collected from 200 
university students. A cluster sampling technique was done to assess the association between obesity 
and dental caries.
	 Slight significant association was noticed between obesity and dental caries.
Overweight/obesity and dental caries experience were slightly significantly associated with students 
of Baqai Medical University, Karachi. Both obesity and caries have common risk determinants and 
require a comprehensive multidisciplinary approach by health care professionals.
Key Words: Adults, Body mass index (BMI), Dental caries, Decayed, missed, filled teeth (DMFT), 
obesity.
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INTRODUCTION

	 Obesity and dental caries are both multifactorial 
diseases1,2 that are most commonly associated with the 
diet and quality of the lifestyle. Obesity has reached to 
an epidemic in many parts of the world.3 It is not only 
a problem found in the adult population but has also 
become an increasing problem of childhood.4 Worldwide 
there is increase in body weight which is due to the 
consumption of sugar enriched drinks, junk food and a 

decrease in physical activity.5 Obesity and overweight 
are defined as having an excess of body fat related to 
lean mass, with multi-factorial conditions involving 
psychosomatic, biochemical, metabolic, anatomic and 
societal alterations.6 Height and body weight of the 
subjects is measured by the body mass index (BMI) 
corresponding to gender and age.7 Underweight was 
defined as body mass index (BMI) <18.5, overweight as 
BMI 25 to 29.9 and obesity as BMI ≥ 30.8 Prevalence 
of overweight and obesity from 2006 to 2009 in urban 
Asian Indians shows a prevalence of 11%.9

	 Dental caries on the other hand is the most preva-
lent problem in oral health associated with pain10 and a 
decrease in quality of life.11 Increase affluence in caries 
risk is associated with increased consumption of sugar 
rich diet and poor oral hygiene. Studies conducted so far 
in developed countries showed inconsistent association 
between dental caries and BMI.12,13 One study reported 
an association of high BMI and low caries in primary 
dentition,14 and other studies report no association 
between BMI and dental caries.6,7,15,16,18-20

	 University students are in a dynamic transition 
phase of growth and development between high school 
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students and adulthood.21 At this stage, many of them 
faced with the responsibilities for their personal hy-
giene, lifestyle and many rapid changes occur in their 
body and mind, and in social relationships.22 With this 
unusual lifestyle, many students develop a wide range 
of unhealthy dietary patterns.23-26 So it is important to 
focus on dietary habits in university students for their 
oral and personal health. The DMFT is an accepted 
indicator for caries experience.27-29

	 Present study was conducted to evaluate the rela-
tionship between body mass index and dental caries 
in students of Baqai Dental College, Karachi.

METHODOLOGY

	 This cross sectional study was conducted on Uni-
versity students aged 19-24 years in the Department 
of Operative Dentistry, Baqai Medical University, 
Karachi from June 2014-January 2015. The study was 
approved by the Ethical Committee of the University. 
Data were collected from 200 adult University Students 
and a cluster sampling technique was used to assess 
the relationship of obesity with dental caries.

	 Dental caries were diagnosed according to WHO 
criteria using DMFT index. All selected students 
were clinically examined for dental caries .An intra 
oral examination was performed by two calibrated 
examiners on a dental chair with halogen light using, 
mouth mirrors and dental probes. Number of decayed, 
missing and filled teeth was recorded for each student 
to calculate DMFT score.

	 Height and weight measurements were recorded for 
all the students who participated in the study. Height 
was measured using a stadiometer by having the sub-
ject standing straight without shoes and weight was 
measured by national seca personal dial type weighing 
machine. For the calculation of BMI, the following 
formula was used.30

BMI = Weight in Kilograms
(Height in m2)

	 The following categories were observed: Under-
weight = <18.5, Normal weight = 18.5–24.9 Overweight 
= 25–29.9, Obesity = BMI of 30 or greater.
	 A structured questionnaire was used to gather in-
formation on age, gender, address, weight, height and 
DMFT index. The data were analyzed for Descriptive 
statistics (mean and standard deviation) was calculated 
for each variable. Association between BMI and DMFT 
scores was analyzed by performing chi- square test 
using IBM SPSS version 22.

RESULTS

	 Out of 200 participants 70(34.7%) were male and 
130(64.4%) were females. Four (14.8%) of males and 
23(85.2%) of the females were found to be underweight. 
Eight (66.7%) of the females and 4(33.3%) of the males 
were obese. Table 1 shows distribution of BMI (Body 
mass Index) and gender. Descriptive statistics showed 
no significant differences between DMFT score and 
BMI (Table 2).
	 The highest caries index with DMFT score of 49 
was found in subjects with normal weight (Table 3). 

TABLE 1: DISTRIBUTION OF BMI (BODY MASS INDEX) AND GENDER

Gender Body mass index(BMI) Total
Underweight Normal Overweight Obesity

Male 4(14.8%) 50(41.7%) 12(29.3%) 4(33.3%) 70
Female 23(85.2%) 70(58.3%) 29(70.7%) 8(66.7%) 130
Total 27 (100%) 120 (100%) 41(100%) 12(100%) 200

TABLE 2: DESCRIPTIVE STATISTICS FOR BMI AND DMFT INDEX

Variables Mean ± SD p-value
Body mass index (BMI) 2.19 ± 0.739

.108
DMFT index 3.81± 2.099

TABLE 3: ASSOCIATION BETWEEN BMI AND DMFT INDEX

BMI DMFT Total D+M+F
Decayed Missing Filled

Underweight 8(13.8%) 1(33.3%) 5(21.7%) 14
Normal weight 36(62.1%) 1(33.3%) 12(52.2%) 49
Over weight 12(20.7%) 1(33.3%) 6(26.1%) 19
Obesity 2(3.4%) 0 0 2
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When chi square test was applied for finding association 
between BMI and caries it came out of be statistically 
non-significant with p value 0.108. The present study 
showed that the percentage of decayed, missed and 
filled teeth was higher in female subjects with total 
DMFT score of 59 (Table 4).

DISCUSSION

	 Present study was done to determine the associ-
ation between obesity and DMFT index in University 
students aged 19-25 years. Results showed that out of 
130 females only 8 were found to be obese. Shahraki T 
et al31 reported that there were more obese females than 
males. This study showed that there was no significant 
association between BMI and DMFT index. Tramini 
et al32 and Pinto et al7 found no association between 
dental caries and BMI. Kopycka K et al33 reported an 
inverse association between BMI and dental caries. 
Kantovitz et al13 reported with high level of evidence 
of direct association between obesity and dental caries. 
Alm A34 in a recent Swedish study reported a strong 
association between obesity and dental caries in young 
adults.
	 Females had a significantly higher mean DMFT 
value than males. This is in line with the findings of 
Al Shammery et al35, Salapatal et al and36 Dummer.37 
This may be due to the fact that teeth erupt earlier in 
females than males which leads to prolonged exposure 
of the teeth to the oral environment in females.38

	 Oral hygiene is an important factor for oral health 
maintenance and poor oral hygiene leads to accumula-
tion of dental plaque which plays an important role in 
the etiology of dental caries.39 Dental caries was found 
slightly more in obese female as compared to males.

CONCLUSION

	 It was concluded that obesity was slightly associ-
ated with dental caries in university students. Dental 
professionals and hygienists should play an important 
role in organizing preventive programs in the University 
to help the students to improve their eating habits and 
food choices.

REFERENCES
1	 National Institute of Dental and Craniofacial Research-National 

Institute of Health: Oral health in America: A report of the sur-
geon General (Executive summary). http://www.nidcr.nih.gov/
DataStatistics/SurgeonGeneral/Report/ ExecutiveSummary.
htm.

2	 Wake M, Nicholson JM, Hardy P, Smith K: Preschooler obesity 
and parenting styles of mothers and fathers: Australian national 
Population study. Pediatrics 2007; 120:e1520-27.

3	 Strauss RS, Pollack HA. Epidemic increase in childhood over-
weight. JAMA 2001;286:2845‑48.

4	 Ogden CL, Flegal KM, Carroll MD, Johnson CL. Prevalence 
and trends in overweight among US children and adolescents 
1999‑2000. JAMA 2002;288:1728‑32.

5	 Flegal KM, Troiano RP. Changes in the distribution of body 
mass index of adult children in the US population. Int J Obes 
Relat Metab Disord 2000;24:807-18. 

6	 Granvilla G, Meneze V, Lira P, Ferreira J and Leite C. Obesity 
and dental caries among preschool children in Brazil. Rev Salud 
Publica 2008;10:788-95.

7	 A Pinto, S. Kim, R.Wadenya, and H. Rosenberg, “Is there an 
association between weight and dental caries among pediatric 
patients in an urban dental school? A correlation study,” Journal 
of Dental Education 2007; 71( 11): 1435-40.

8	 Thippeswamy H, Kumar N, Pentapati K. Relationship between 
body mass index and dental caries among adolescent children 
in South India. West Indian Med J 2011;60 (5):1-9.

9	 Gupta DK, Shah P, Misra A, Bharadwaj S, Gulati S, Gupta N, 
et al. Secular trends in prevalence of overweight and obesity 
from 2006 to 2009 in urban Asian Indian adolescents aged 14-
17 years. PLoS One 2011;6:e17221.

10	 Boeira GF, Correa MB, Peres KG, Peres MA, Santos IS, Matijase-
vich A, et al. Caries is the main cause for dental pain in childhood: 
findings from a birth cohort. Caries Res. 2012;46(5):488-95.

11	 Goettems ML, Ardenghi TM, Romano AR, Demarco FF, Torriani 
DD. Influence of maternal dental anxiety on the child’s dental 
caries experience. Caries Res. 2012;46(1):3-8.

12	 Gerdin W, Angbratt M, Aronson K, Eriksson E and Johansson 
I. Dental caries and body mass index by socioeconomic status 
in Swedish children. Community Dent Oral Epidemiol 2008;36: 
459-65.

13	 Kantovitz K, Pascon F, Gaviao M. Obesity and dental caries: a 
systemic review. Oral Health Prev Dent 2006;4:137-44.

14	 Sánchez-Pérez L, Irigoyen M, Zepeda M. Dental caries, tooth 
eruption timing and obesity: a longitudinal study in a group of 
Mexican schoolchildren. Acta Odontol Scand. 2010;68:57-64.

15	 Macek MD, Mitola DJ. Exploring the association between 
overweight and dental caries among US children. PediatrDent. 
2006;28:375-80.

16	 Sadeghi M, Alizadeh F. Association between dental caries and 
body mass index-for-age among 6-11-children in Isfahan in2007. 
J Dent Res Dent Clin Dent Prospects. 2007;1:119-24.

17	 Cinar AB, Christensen LB, Hede B. Clustering of obesity and 
dental caries with lifestyle factors among Danish adolescents. 
Oral Health Prev Dent. 2011;9:123-30.

18	 Sadeghi M, Lynch CD, Arsalan A. Is there a correlation between 
dental caries and body mass index-for-age among adolescents 
in Iran? Community Dent Health. 2011;28:174-77.

TABLE 4: ASSOCIATION BETWEEN GENDER AND DMFT INDEX

Gender DMFT Total D+M+F
Decayed Missing Filled

Male 18(31%) 0 7(30.4%) 25
Female 40(69%) 3(100%) 16(69.6%) 59



338Pakistan Oral & Dental Journal Vol 37, No. 2 (April-June 2017)

Correlation between dental caries and body mass index

19	 Wei CN, Harada K, Ueda K, Fukumoto K, Minamoto K, Ueda 
A. Assessment of health-promoting lifestyle profile in Japanese 
university students. Environ Health Prev Med. 2012;17:222-27.

20	 World Health Organization. Coming of age: from facts to action 
for adolescent sexual and reproductive health. Geneva: WHO; 
1977.

21	 Fujii T, Ohsawa I, Nozawa A, Mori K, Kagaya M, Kajioka T, 
Oshida Y, Sato Y. The association of physical activity level char-
acteristics and other lifestyle with obesity in Nagoya University 
alumni, Japan. Scand J Med Sci Sports. 1998;8:57-62.

22	 The American College Health Association. American College 
Health Association National College Health Assessment (ACHA-
NCHA) Spring 2005 Reference Group Data Report. J Am Coll 
Health. 2006;55:5-16.

23	 Hawks SR, Madanat HN, Merrill RM, Goudy MB, Mitagawa T. 
A cross-cultural analysis of ‘motivation for eating’ as a potential 
factor in the emergence of global obesity: Japan and the United 
States. Health Promot Int. 2003;18:153-61.

24	 Werch (Chad) CE, Bian H, Moore MJ, Ames S, DiClemente CC, 
Weiler RM. Brief multiple behavior interventions in a college 
student health care clinic. J Adolesc Health. 2007;41: 577-85.

25	 Tagliaferro EP, Pereira AC, Meneghim Mde C, Ambrosano 
GM. Assessment of dental caries predictors in a seven-year 
longitudinal study. J Public Health Dent. 2006;66: 169-73.

26	 Pereira SM, Tagliaferro EP, Ambrosano GM, Cortelazzi KL, 
Meneghim Mde C, Pereira AC. Dental caries in 12-year-old 
schoolchildren and its relationship with socioeconomic and 
behavioural variables. Oral Health Prev Dent. 2007;5:299- 306.

27	 Petersen PE, Phantumvanit P. Perspectives in the effective use 
of fluoride in Asia. J Dent Res. 2012;91:119-21.

28	 Spiegel KA, Palmer CA. Childhood dental caries and childhood 
obesity. Different problems with overlapping causes. Am J Dent. 
2012;25:59-64.

29	 Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, 
Flegal KM. Prevalence of overweight and obesity in the United 
States, 1999–2004. JAMA. 2006, 5; 295(13): 1549–55.

30	 Fejerskov O, Kidd E, Edwina A. Dental caries: the disease and 
its clinical management. 2nd ed. Wiley- Blackwell 2008:79.

31	 Shahraki T, Shahraki M, Omrani Mehr S. Association Between 
Body Mass Index and Caries Frequency Among Zahedan Ele-
mentary School Children. International Journal of High Risk 
Behaviors & Addiction. 2013;2(3):122-25.

32	 Tramini, N. Molinari, M. Tentscher, C. Demattei, and A. G. 
Schulte, “Association between caries experience and body mass 
index in 12-year-old French children,” Caries Research 2009; 
43 ( 6 ):468-73.

33	 Kopycka-Kedzierawski, P. Auinger, R. J. Billings, and M. 
Weitzman, “Caries status and overweight in 2- to 18-yearold 
US children: Findings from national surveys.” Community 
Dentistry and Oral Epidemiology 2008;36 (2): 157-67.

34	 Alm A, Isaksson H, Fahraeus C, Koch G, AnderssonGare B, Nils-
son M, et al. BMI status in Swedish children and young adults 
in relation to caries prevalence. Swed Dent J 2011;35(1):1-8.

35	 Shammery A, Guile EF. Prevalence of caries in primary school 
children in Saudi Arabia. Community Dent Oral Epidemiol 
1990;18:320-21. 

36	 Salapatta J, Blinkhorn AS, Attwood T. Dental health of 12 
year old children in Athens. Community Dent Oral Epidemiol 
1990;18:8081. 

37	 Dummer MH, Addy M, Hicks R, Kingdom A. The effect of social 
class on the prevalence of caries, plaque, gingivitis and pocket-
ing in 1112 year old children in South Wales. J Dent 1987;15: 
185-90.

38	 Shailee F, Sogi GM, Sharma KR. Association between Dental 
caries and body mass index among 12 and 15 years school chil-
dren in Shimla, Himachal Pradesh. J Advanced Oral Research. 
2013;4.

39	 Oral Hygiene Indices. Introduction, 2010, http://www.whocollab.
od.mah.se/expl/ohiintrod.html.

CONTRIBUTIONS BY AUTHORS

1	 Talha M Siddiqui:	 Overall supervision
2	 Aisah Wali:	 Write up and statistical analysis
3	 JA Qazi:	 Final corrections
4	 Ifrah Razzaque:	 Questionnaire development & data collection
5	 Amna Bibi:	 Questionnaire development & data collection
6	 Faryal Jabbar:	 Questionnaire development.


