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ABSTRACT
Objective:The purpose of this study was to determine the relationship between age-specific body mass index (BMIfor-age) and dental caries among Pakistani adults
Methods & Materials: The design of our study was analytical cross-sectional. Sample size of our study was 406
which comprised of adult patients of both sexes. The patients were selected from the Department of Operative
Dentistry, Khyber college of Dentistry, Peshawar. Body Mass Index (BMI) and Decayed Missing Filled teeth Index
(DMFT) were the study variables. All the results were analyzed on SPSS version 16.
Results: Odds ratio and Pearson chi square test were tests of significance and both showed no association between
BMI and Dental caries and thus the Null Hypothesis was accepted. Odds ratio was calculated as (0.65), which
showed no association between BMI and Dental caries. Pearson chi square test showed values of (2.13) P(.144)
Conclusion: Our study did not find any association between BMI and dental caries
Key words: Dental caries. Obesity, Body Mass Index, DMFT
The aim of this study was to evaluate the association between body mass index and dental caries in
Peshawar, Khyber Pakhtunkhwa, Pakistan.

INTRODUCTION
Dental caries has been found to be most chronic
childhood disease in oral cavity. It is a multifactorial
disease and several factors contribute towards it including oral hygiene maintenance, use of fluorides and
amount of fermentable carbohydrates in food1,2. Anthropometric measurements provide information on
body growth and its composition. By acquiring such
anthropometric measurements we obtain data about
body growth and thus individuals can be classified as
overweight, underweight, wasting or stunting and thus
a relationship can be drawn between these measurements and adverse health outcomes3. At present, there
is little information available regarding relationship
between dental caries and underweight/ overweight
categories4-8 . positive association has been shown in
a few cross-sectional studies between dental caries
and obesity4-8 . whereas other studies have reported
weak or no association between body mass index and
dental caries6.

HYPOTHESIS (NULL)
There exists no association between BMI and
dental caries

METHOD AND MATERIALS
This analytical cross sectional study was conducted in the Department of Operative Dentistry,
Khyber College of Dentistry, Peshawar from May,
15th 2012 to September, 15th 2012, after the approval
of the institutional ethical committee of Khyber
College of Dentistry was obtained.
In each of the subjects, Body Mass Index was
calculated.

PROCEDURE
·
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Weight was assessed using a single calibrated
scale. Height was measured using a
stadiometer by having the subject standing
straight without shoes. Body Mass Index (BMI)
was calculated using the standard formula Mass (lbs)/height(feet&inches)16. The following
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categories were observed
·

Underweight = <18.5

·

Normal weight = 18.5–24.9

·

Overweight = 25–29.9

·

Obesity = BMI of 30 or greater

According to BMI calculation 48.5% subjects
were of normal weight, 31.5 % subjects were under
weight and 20 % of the subjects belonged to over
weight category( Table 1).
No significant change was observed in DMFT
values of all 3 categories of BMI.
Test of significance was Pearson Chi Square test
with a confidence level of 95 % (Table 2), thus accepting the Null Hypothesis.

Dental caries was diagnosed according to WHO
criteria using DMFT index. All selected patients were
clinically examined for dental caries. The examination
was carried out using a dental explorer, a mouth mirror. Teeth were considered as decayed when in addition to showing clinical signs such as color change,
wedging and catching by an explorer tip, during the
examination of occlusal surface with some degree of
resistance. Marthateler method was used for the proximal surfaces. According to this method, a surface is
diagnosed as decayed if the explorer is retained.

Odds ratio was also found out which showed
no association between BMI and dental caries
(Table 3).

DISCUSSION
Dental caries is a multifactorial infectious disease9. Factors affecting the onset of carious lesions
include oral hygiene, diet composition and frequency,
socioeconomic status, salivary immunoglobulins, bacterial load and fluoride intake10

Number of missing and filled teeth was also calculated for each patient and then a grand total was
calculated by summing up with caries score.

Deviation from normal weight results from an
imbalance between caloric consumption and energy
expenditure. Both under-weight/malnutrition and
overweight/obesity have significant adverse implications for health11.

RESULTS
In this study 406 consecutive adult patients who
were willing to participate were recruited. The mean
age of the subjects was 32.3 years. Of 406 patients
56.2 % were males and 43.8 % were females. Regarding geographical distinction 76.8 % subjects belonged
to urban areas while rests were of rural origin. Mean
DMFT was calculated as 4.77, 2.55.

It is thought that the increase in children’s overweight status has occurred because of an increase in
caloric intake and also because of lack of physical
Table 3 for Odds Ratio

Table 1 for body mass index
Valid

95% Confidence Interval

Frequency

%

Valid% Cumulative%

Normal

197

48.5

48.5

48.5

Odds Ratio for nBMI (0to 1/2 to3)

over weight

81

20.0

20.0

68.5

under weight

128

31.5

31.5

100.0

Total

406

100.0

100.0

Value Lower Upper
.657

.373

1.158

For cohort nDMFT = 1.00

.697

.428

1.137

For cohort nDMFT = 2.00

1.061

.980

1.148

N of Valid Cases

406

Table 2 for Chi Square Test
Pearson Chi-Square

Value

df

Asymp. Sig. (2-sided)

2.130a

1

.144

Continuity Correction b

1.736

1

.188

Likelihood Ratio

2.146

1

.143

2.125

1

.145

Exact Sig. (2-sided)

Exact Sig. (1-sided)

.158

.094

Fisher’s Exact Test
Linear-by-Linear Association
N of Valid Casesb

406

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 28.14.
b. Computed only for a 2x2 table
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activity among children and adolescents12.

Odds ratio of (0.657 ) and P value of ( 0.144)
clearly support our findings.

The amount of carbohydrates in children’s diet
has been increasing over the last 10 years as a consequence of recommendations to decrease dietary fat.
Overweight in children has been associated with increased carbohydrate intake and may be related to
prolong exposure to carbohydrates13,14. Given the causative relation between refined carbohydrates and dental caries, it is appropriate to hypothesize that overweight might also be a marker for dental caries in children and teenagers15. The methodologies varied for
determination of caries and overweight. Body weight
of a population can be viewed as a continuum from
underweight to obesity.

External validity of our study can be questioned
as it has been conducted in one city alone, nevertheless, it will prove to be a step forward in right direction which will work as a catalyst to encourage further studies in this regard.

CONCLUSION
Our study did not find any association between
BMI and dental caries

REFERENCES

Larsson et al found that caries-prone adolescents
were more obese and had higher blood pressure than
caries-free adolescents17. Another study from Willerschausem following 2071 primary school pupils, aged
6 to 10 years showed the significant correlation between BMI and caries frequency persisted even after
adjustment to the children’s age18. In a Swedish study,
children with DMFT indices over 9 had significant
higher BMI values than caries-free children19. Another
Swedish study of 15-year-old children revealed a significant positive correlation between DMFS indices
and relative BMIs in the obese group20.
Several reports described an inverse relationship
between dental caries and weight21.22. Chen et al23 also
investigated BMI index and dft score in three-yearold children. They concluded that there were no significant differences in the dft score of carious children among different BMI groups and there is no relationship between carious deciduous teeth and weight
status. Macek and Mitola24 found that overweight children aged 6–7 years had a significantly lower dental
caries severity than children of normal BMI-for-age.
Pinto et al7 concluded that there is no statistically significant association between BMI-for-age and dental
caries prevalence for children aged 6–11 years. Sheller
et al25 found that in severe early childhood caries, the
BMI percentile was not correlated with dmft or the
number of pulp-involved teeth.
Our study showed no association between BMI
and dental caries. To the best of our knowledge it is
the first such study conducted in Pakistan. Previous
studies focused only on school going children which
also showed no association between BMI and Dental
caries.
32

1.

Roberts MW. Dental health of children: where we are
today and remaining challenges. J Clin Pediatr Dent.
2008; 32(3): 231-4.

2.

Schroth RJ, Cheba V. Determining the prevalence and
risk factors for early childhood caries in a community
dental health clinic. Pediatr Dent. 2007; 29(5): 387-96.

3.

World Health Organization. Diet, nutrition and the
prevention of chronic diseases: report of a joint WHO/
FAO expert consultation. Geneva: WHO; 2003.

4.

Bimstein E, Katz J. Obesity in children: a challenge that
pediatric dentistry should not ignore—review of the
literature. J Clin Pediatr Dent. 2009; 34(2): 103-6.

5.

Clarke M, Locker D, Berall G, Pencharz P, Kenny DJ,
Judd P. Malnourishment in a population of young children with severe early childhood caries. Pediatr Dent.
2006; 28(3): 254-9.

6.

Gerdin EW, Angbratt M, Aronsson K, Eriksson E,
Johansson I. Dental caries and body mass index by
socio-economic status in Swedish children. Community Dent Oral Epidemiol. 2008; 36(5): 459-65

7.

Pinto A, Kim S, Wadenya R, Rosenberg H. Is there an
association between weight and dental caries among
pediatric patients in an urban dental school? A correlation study. J Dent Educ. 2007; 71(11): 1435-40.

8.

Willerhausen B, Blettner M, Kasaj A, Hohenfellner K.
Association between body mass index and dental health
in 1,290 children of elementary schools in a German
city. Clin Oral Investig. 2007; 11(3): 195-200.

9.

Selwitz RH, Ismail AI, Pitts NB. Dental
caries. Lancet. 2007; 369(9555): 51–9

10.

Caufield PW, Li Y, Dasanayake A. Dental caries: an infectious and transmissible disease. Compend Contin
Educ Dent. 2005; 26(5 Suppl 1): 10–6.

11.

Baker JL, Losen LW, Sorensen TI. Childhood bodymass index and the risk of coronary heart disease in
adulthood. N Engl J Med. 2007; 357(23): 2329-39

JKCD June 2013, Vol. 3, No. 2

Body Mass Index and Dental Caries..........
12.

Andersen RE, Crespo CJ, Bartlett SJ, Cheskin LJ, Pratt
M. Relationship of physical activity and television
watching with body weight and level of fatness among
children results from the Third National Health and
Nutrition Examination Survey. JAMA. 1998 25;
279(12): 938–42

19.

Larsson B, Johansson I, Hallmans G, Ericson T. Relationship between dental caries and risk factor for atherosclerosis in Swedish adolescents. Community Dent
Oral Epidemiol. 1995; 23(4): 205–10.

20.

Larsson B, Johansson I, Weinehell L, Hallmans G,
Ericson T. Cardiovascular disease risk factors and dental caries in adolescents: effect of a preventive program
in Northern Sweden (the Norsjo project) Acta
Paediatr.1997; 86(1): 63–71

21.

Sheiham A. Dental caries affects body weight, growth
and quality of life in pre-school children. Br Dent
J. 2006; 201(10): 625–6.

13.

Slyper AH. The pediatric obesity epidemic: causes and
controversies. J Clin Endocrinol Metab. 2004; 89(6):
2540–7

14.

Tinanoff N, Palmer CA. Dietary determinants of dental caries and dietary recommendations for preschool
children. J Public Health Dent. 2000 Summer; 60(3):
197–206.

15.

Macek MD, Mitola DJ. Exploring the association between overweight and dental caries among us
children. Pediatr Dent. 2006; 28(4): 375–80

22.

Kantovitz KR, Pascon FM, Rontani RM, Gaviao MB.
Obesity and dental caries: a systemstic review. Oral
Health Prev Dent. 2006; 4(2): 137–44

16.

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

23.

Chen W, Chen P, Chen SC, Shin WT, Hu HC. Lack of
association between obesity and dental caries in threeyear-old children. Zhonghua Min Guo Xiao ErKe Yi
Xu-eHuiZaZhi. 1998; 39(2): 109–11

17.

Larsson B, Johansson I, Hallmans G, Ericson T. Relationship between dental caries and risk factor for atherosclerosis in Swedish adolescents. Community Dent
Oral Epidemiol. 1995; 23(4): 205–10.

24.

18.

Willerhausen B, Haas G, Krummenauer F, Hohenfellner
K. Relationship between high weight and caries frequency in German elementary school children. Eur J
Med Res. 2004 31; 9(8): 400–4.

Mirmiran P, Mirbolooki M, Azizi F. Familial clustering
obesity and the role of nutrition: Tehran Lipid and
Glucose Study. Int J Obes Relat Metab Disord. 2002;
26(12): 1617–22.

25.

Sheller B, Churchill SS, Williams BJ, Davidson B. Body
mass index of children with severe early childhood
caries. Pediatr Dent. 2009; 31(3): 216–21.

33

