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Purpose: Dental caries and childhood obesity epidemics are multifactorial complex disease and children’s
dietary pattern is a common underlying etiologic factor in their causation. Dietary preferences and taste are
genetically determined. In the present study children were identified who are at greater risk for developing
dental caries and obesity so as to institute preventive measures at an early stage. Materials: Among 500
children belonging to the age group of 8-12 years of both sexes PROP sensitivity test was carried out. Body
mass index was determined and the caries experience was recorded. A Questionnaire was prepared and
given to the parents of the children to evaluate their dietary habits. The results were subjected to statistical
analysis using prevalence test, ANOVA test and chi-square test. Results: We found that the non taster chil-
dren had higher caries experience and body weight respectively as compared to children who were super-
tasters and medium tasters. Super-tasters tended to be sweet and fatty food dislikers and non-tasters tended
to be likers. Conclusions: The PROP test proved to be a useful tool in determining the genetic sensitivity
levels of the bitter taste and could be used as a useful screening tool to identify children at risk of develop-

ing obesity and dental caries.
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INTRODUCTION
broad range of economic, social, cultural and behav-
Aioral variables, including food availability, influ-
ences food choices. However, the desire to select one
food over another is more closely linked to taste and other
sensory properties of foods. For many individuals, taste is
the driving force behind food consumption.'*

Obesity is the most common nutritional disorder in chil-
dren, and the prevalence of the disease has increased dra-
matically over the past 3 decades. Currently, 25% of children
are overweight or obese.” Presumably, the dietary patterns
that promote obesity in young children are similar to those
in adults, but this has yet to be demonstrated. Identifying
obesiogenic dietary patterns in children is critical for under-
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standing the development of this disease and for designing
novel approaches to slow its progression.*

Individual variation in taste and food preferences may be
genetically influenced.” The ability to taste bitter thiourea
compound such as 6-n-propylthiouracil [PROP] is inherited.
PROP tasters are more sensitive to many oral sensations,
including bitter and sweet tastes and the sensation of fats.®
PROP tasters generally dislike or show ambivalence to foods
with high concentration of these taste qualities, where as
nontasters tend to prefer them.” PROP status influences food
selection and dietary habits, which could ultimately impact
body weight.’

PROP is a medication used in the treatment of Grave’s
disease (hyperthyroidism), and the therapeutic dosage is 150
to 200 mg daily for adults and 50 to 150 mg daily for chil-
dren aged 6-10 years. However, PROP can be tasted at very
low concentration and the filter paper used for taste research
contains only approximately 1.6 mg of PROP."

The subset of population who rate PROP paper as
intensely bitter are identified as supertasters. A super taster
child is able to perceive stronger bitter and sweet tastes as
compared to medium and nontasters.'"'? Anatomically,
supertasters also have a higher density of fungiform papillae
and taste receptors on the anterior portion of the tongue than
medium tasters and nontasters. '

The importance of taste for children is reflected in recent
dietary trends. A significant proportion of children’s daily
energy comes from highly palatable foods such as sweet-fat
snacks (cookies, doughnuts, quick breads, etc.), soft drinks,
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and discretionary fats. Intakes of less palatable choices such
as fruits, vegetables, and whole grains are lower than recom-
mended.'®

Studies have found that high sugar intake reflects a pref-
erence for sweet substances among majority of the children.
However, the physiological mechanisms that affect a child’s
craving for sweets are not well documented.”' Inherited
behavior and taste thresholds may play an important role in
the frequency of carbohydrate intake. Genetic sensitivity to
taste may be associated with the preference for or rejection
of some foods by children.”

Thus the present study was conducted to determine the
relationship between body mass index (BMI), dietary pref-
erences, caries experience and different taste sensitivity to
6-N-propylthiouracil in children.

MATERIALS AND METHOD

A total number of 500 healthy children belonging to the age
group of 812 years of both sexes who reported to the
department of Pedodontics and Preventive Children Den-
tistry, A.B. Shetty Memorial Institute of Dental Sciences,
Mangalore were a part of this study. PROP sensitivity test
was carried out. Body mass index was determined. A Ques-
tionnaire was prepared and given to the parents of the chil-
dren to evaluate their dietary habits and the caries experience
was recorded.

A single trained and calibrated examiner performed a
comprehensive clinical examination with the assistance of
one recorder. The caries experience (DMFS/dfs index) was
recorded using visible light; mouth mirror and CPI probe.*
All the teeth were examined for coronal surface caries and
restorations. The number of decayed, missing and filled sur-
faces (dmfs/DMFS) in the coronal portion of each tooth was
determined. Both primary and permanent dentitions were
included.

Body weight was measured using a balanced beam scale
and height was measured using stadiometer. Children were
measured wearing light clothing and without shoes. Body
mass index (BMI) was calculated using the formula weight
in kilograms (Kg) divided by height in meter square (m?).
The BMI percentile for age and sex were plotted on the
growth chart developed by CDC 2000 standards.”

A food frequency questionnaire (35 items) was prepared
and was given to the parents of the children to know their
child’s dietary habits® and their sweet, and fatty foods pref-
erences. Older children completed the questionnaire by
themselves while the parents of the younger children were
asked to fill the questionnaire.

The PROP test was carried out by another trained exam-
iner with the help of one recorder. At no point in the study
was this examiner aware of the caries scores and BMI status
of any of the study participants. The pure sample of PROP
was obtained from the pharmaceuticals (Macleod’s, Mum-
bai) and the PROP strips were prepared.”*

Following data collection, filter paper containing PROP
was placed on the dorsal surface of the subject’s tongue for
30 seconds to determine the genetic ability to taste a bitter or
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sweet substance.® It was ensured that the subjects abstained
from consumption of any form of diet at least two hours
prior to the PROP testing. When the bitter taste was at a
maximum, the subject would rate the intensity of bitterness
on the Green’s scale.”

(Figure 1) and would be classified into groups of Super-
tasters (>60), Medium tasters (12-60) and Nontasters (<12)
respectively. All clinical examinations and PROP testing
were carried out at the same time of the day (mid-morning)
throughout the study. All the cross sectional data were
entered into a data base on Microsoft Excel and were sub-
jected to statistical analysis using prevalence test, ANOVA
test and chi-square test. Analysis was done using SPSS soft-
ware version 11.

— Strongest Imaginable 135 mm
72mm

— Very Strong

- strong 48mm
23mm 1) >60mm: Super tasters

I~ Moderate 2) 12 - 60mm: Medium tasters
9mm 3) <I2mm: Non tasters

= Weak

b= Barely Detectable 2mm

Figure 1. Green’s Labeled Magnitude Scale

RESULTS

The sample population comprised of 500 school children
aged 8-12 years. Of the 500 children 255 were males and
245 were females. Of the total population 190 (38%) were
medium tasters, 180 (36%) were super tasters and 130 (26%)
were non tasters. No statistical significant differences were
observed in the male to female ratio among tasters and non-
tasters.

The mean BMI among the Super tasters was 18.01,
medium tasters 18.18 and for non tasters 19.85. The non
tasters had a higher mean BMI than super tasters and
medium tasters. Inter group comparison using students Neu-
man’s keuls test showed that there was highly significant dif-
ference in the mean BMI between supers taster and non
tasters and between medium tasters and non tasters. The dif-
ference in the BMI was not significant between the super
and medium tasters. This was significant at the .05 level.

The dietary preferences among the PROP tasters showed
an inverse relationship. Super tasters had disliking to sweet
and fatty foods and non tasters had a liking to sweet and fatty
foods. Medium tasters showed ambivalence to sweet and
fatty foods. 80.6% of super tasters did not prefer sweet and
fatty foods and 73.6% of non tasters preferred sweet and
fatty foods. Among medium tasters, 25% preferred and
15.7% did not prefer sweet and fatty foods. As the taster sta-
tus moved from super tasters to non tasters there was an
increase in the sweet and fatty food preferences among the
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children. This was found to be statistically very highly sig-
nificant.

The super tasters had a mean DMFS value of 1.06,
medium tasters 1.92, and non tasters had a value of 3.63. The
mean dfs values in super tasters was 1.43, medium tasters
2.5 and non tasters had 5.28. Non tasters had higher mean
caries experience. The values were found to be statistically
very highly significant.

The highest DMFS score in super taster category
recorded was 9, in medium tasters it was 16 and non tasters
it was as high as 20.

The highest dfs score in super taster category recorded
was 10, in medium tasters it was 29 and among the non
tasters it was as high as 40.

After calculating the BMI percentile, two hundred and
ninety-two (58.4%) children were in the 5th - 85th percentile
range suggesting of having normal weight for their age and
sex, whereas, forty-three (8.6%) children were below Sth
percentile and were underweight. One hundred and eleven
(22.2%) children were overweight ranging between
85th—95th percentile and another fifty-four (10.8%) children
were obese and were above 95th percentile.

Taster status among children showed that 34.6% and
20.8% of non tasters were overweight and obese compared
to 17.8% and 6.7% of super tasters respectively. 50% of the
obese children and 40% of the overweight children were non
tasters which was statistically very highly significant.

DISCUSSION

The present study included 500 healthy children, who were
subjected to the PROP paper test and classified into super
tasters, medium tasters and non tasters. The distribution of
taster status in our study population showed that they were
distributed equally. This is in accordance with a similar
study in Indian population and American population’ but in

one section of American population'® the numbers of non
tasters were found to be significantly lower (11%).

The children in the super taster and non taster category
could be identified easily as they would either find the taste
of PROP extremely bitter or absolutely tasteless “as good as
an ordinary paper” respectively but the child falling into
medium category where it was neither too strong nor too
weak were difficult to categorize, hence the medium tasters
might contains both strong and moderate readings.

It has been found that super tasters have less preference
for food products with stronger taste compared to non
tasters. The super tasters are found to perceive bitter or sweet
taste in lower concentration than non tasters, who may
require higher concentration to perceive taste in food prod-
ucts. Thus the non taster children may have a higher concen-
tration and higher frequency of sugar intake compared to
children who are super tasters or medium tasters, and are
therefore more susceptible to dental caries and overweight.”

Even in our study we found that the overall caries expe-
rience was higher in the non tasters compared to super
tasters and medium tasters, which is in accordance to Brent,
PJ. Lin." Verma P* et al and Rupesh et al.”

Childhood obesity has reached epidemic levels in devel-
oped countries. Twenty five percent of children in the US are
overweight and 11% are obese. The prevalence of childhood
obesity is increasing since 1971 in developed countries” and
the influence is slowly reflecting on the developing countries
like India, which was found to be alarming in the present
study with 22% of children belonging to the overweight
group and another 10.8% belonging to the obesity group. It
was also observed that around 50% of the children who are
either obese or overweight were non tasters and they pre-
ferred sweet and fatty foods. Studies™ have found an inverse
relation between PROP sensitivity and body weight. Tepper
and Ullrich had reported that non taster with unrestrained
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eating habits had higher BMI compared to restrained
eaters.”

People who are categorized as non tasters have also been
observed to have lower perception to the bitter taste of sac-
charine, potassium chloride; sodium benzoate and potassium
benzoate and to the sweetness of sucrose, saccharin and neo-
hesperidine dihydrocalcone compared to tasters %'+

CONCLUSION

There is a strong association between dental caries experi-
ence, BMI, dietary preferences and PROP sensitivity. The
genetic sensitivity levels to bitter taste of PROP in the form
of PROP paper test can be used to differentiate between
super tasters, medium tasters and non tasters.
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