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ABSTRACT

Need of the study: Schoolchildren constitute about 113.8 million (2000-2001 census) population of India and around 11,413,000 comprises
schoolchildren in Rajasthan (2000-2001 census), with overall 2.4% children suffering from dietary inadequacies. In the causation of nutritional
deficiency diseases, dietary inadequacies have been considered a predominant etiological factor. To overcome such dietary problems and
initiate any programs for improvement in general and oral health status, the present study was undertaken in the form of a dietary record of
five consecutive days among schoolchildren belonging to different geographical areas.

Aim: To evaluate and compare nutritional status according to area of residence and type of institution and its possible effect on plaque and
gingival status among 12-15-year-old schoolchildren of Jaipur.

Materials and methods: The list of schools was collected using simple random technique in both rural and urban areas of Jaipur city. Overall,
four schools were drawn randomly from the selected area (two from government and two from private).

Results: In the urban area, nutrient scores (NS) were higher compared to rural areas, irrespective of the season. In contrast to this, plaque and

gingival scores were higher in private schools of rural areas.

Conclusion: There is a need for awareness regarding applied nutrition among schoolchildren, irrespective of the area.
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INTRODUCTION

Schoolchildren constitute about 113.8 million (2000-2001 census)
population of India and around 11,413,000 comprises schoolchildren
in Rajasthan (2000-2001 census), with overall 2.4% children suffering
from dietary inadequacies.! Etiological factors for all deficiency
diseases are dietary inadequacies predominantly.? Children are
invariably the victims of these foodstuffs with very little nutritional
value.? Deficiency diseases due to dietary inadequacies are found
to be predominant factors in relation to oral health. To overcome
such dietary problems and initiate any programs for improvement
in general and oral health status, it becomes necessary to have an
exact information about the consumption patterns, which in the
present study was undertaken in the form of a dietary record of
five consecutive days among schoolchildren belonging to different
geographical areas.

Aim

To evaluate and compare nutritional status according to area
of residence and type of institution and its possible effect on
plaque and gingival status among 12-15-year-old schoolchildren
of Jaipur.

OBJECTIVES

+ Toevaluate nutritional status by calculating the nutrient score (NS)
for 5 days.

« Toevaluate and compare nutritional status according to area of
residence and type of institution.
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MATERIALS AND METHODS

Study Design

A comparative longitudinal study was conducted to evaluate
and compare nutritional status of two different areas
(rural and urban).

Study Area
For the present study, Jaipur city was selected.
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Nutritional Status According to Area of Residence and Type of Institute

Population density of Jaipur is 471 persons/km?.* In Jaipur,
maximum temperature in summer ranges between 33 and 45°C,
whereas minimum temperature ranges between 24 and 27°C. From
the Department of District Education Office (Jaipur) and Shiksha
Sankul Jaipur, list of schools was collected.

Pilot Study

A pilot study of 135 subjects of rural and urban Jaipur was
conducted.

Study Sample

- Study population: The study comprised 230 schoolchildren from
rural and 276 from urban areas.

« Sampling procedure: One tehsil was selected using simple
random sampling (SRS) from Jaipur. In rural area, Village Bhanpur
under Jamwa Ramgarh Tehsil was selected. List of all government
and private schools was obtained and was arranged according to
the strength of students. One government and private school of
rural and urban areas were included in the random number table.

For selection of study sample, SRS was used.
Inclusion criteria:

« Schoolchildren with parent consent in the age group of
12-15 years.

« Students who were present on the scheduled date of
investigation.

« Schools who were having >500 students were opted for the
study.

+ Training and calibration: In order to limit the examiner variability,
the clinical recordings were done by the single examiner who
was calibrated for the same. Ethical clearance was obtained
from the research review board of Government Dental College.

The examination of single subject was conducted in about
10-15 minutes, and survey was conducted for at least 4 days a week.

- Examination area: The clinical examination was conducted in
the school premises.

Implementing the Survey

Methodology

The finding of the clinical examination was collected in winter and
summer seasons through Hindi and English proforma.
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Fig. 1: Distribution of study participants according to area and age
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General Information

The survey was conducted in two parts. First part consisted of
5days dietary diary, and second part included plaque and gingival
index (Gl).

Clinical Examination

Clinical oral examinations were conducted during summer and
winter in which plaque and Gl were used.

« Plaque status was assessed by using plaque index (PI) (Silness
and Loe in 1964).

« Gingival status was assessed by using Gl (Loe and Silness in
1963).5

Nutritional status was assessed.’”

Step 1 (Recording of 5-day Diet Diary)

The students were instructed to maintain 5-day diet diary, including
weekdays. Students recorded the meal timing with the quantity
consumed with and without sugar.

Step 2 (Calculation of NS)—Abraham E Nizel in 1989

Nutrient score (NS) was calculated using the Nutrient Evaluation
Chart.

Statistical Analysis
The statistical analysis was done using Chi-squared test.

REesuLTs

The study group comprised 506 schoolchildren, out of whom 230
were in rural areas and 276 in urban areas. Government school
comprises 312 schoolchildren, and private school comprises
194 schoolchildren.

Distribution of Study Participants According to Area,
Institutions, Age, and Gender

Out of 230 schoolchildren from rural Jaipur, 100 (43.48%) were
males and 130 (56.52%) were females. According to age, 26 (11.30%)
were of age 12 years, 80 (34.78%) were of age 13 years, 58 (25.22%)
were of age 14 years, and 66 (28.70%) were of age 15 years. Among
276 schoolchildren from urban Jaipur, 134 (48.55%) were males and
142 (51.45%) were females. According to age, 90 (32.61%) were of
age 12 years, 50 (18.12%) were of age 13 years, 66 (23.91%) were
of age 14 years, and 70 (25.36%) were of age 15 years.

Out of 312 schoolchildren from government schools,
162 (51.92%) were males and 150 (48.08%) were females. According
to age, 88 (28.21%) were of age 12 years, 72 (23.08%) were of
age 13 years, 69 (22.11%) were of age 14 years, and 83 (26.60%) were
of age 15 years. Among 194 schoolchildren from private schools,
112 (57.73%) were males and 82 (42.27%) were females. According
to age, 28 (14.43%) were of age 12 years, 58 (29.90%) were of age
13 years, 55 (28.35%) were of age 14 years, and 53 (27.32%) were
of age 15 years (Figs 1 to 4).

Comparison of Pl Scores in Rural Areas According to
Institutions

In rural area, plaque scores among government schoolchildren
were found to be 3.66 + 1.56 in summers and 3.85 + 1.81 in winters,
which was not statistically significant (>0.05) (Table 1 and Fig. 5).
Whereas scores among private schoolchildren were found to be
4.90 + 2.50 in summers and 5.46 + 2.26 in winters which was also
not statistically significant (>0.05).
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Nutritional Status According to Area of Residence and Type of Institute

Comparison of Pl scores in Urban Areas According to
Institutions

In urban area, plaque scores among government schoolchildren
were found to be 3.48 £ 2.49 in summers and 3.51 + 2.82 in winters,
which was not statistically significant (>0.05) (Table 2 and Fig. 6).
Whereas, scores among private schoolchildren were found to be
4.29 + 2.50 in summers and 4.17 + 3.08 in winters which was also
not statistically significant (>0.05).
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Fig. 2: Distribution of study participants according to area and gender
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and age

Comparison of Gl Scores in Rural Areas According to
Institutions

In rural area, gingival scores among government schoolchildren
were found to be 3.43 + 1.73 in summers and 3.51 £ 2.38 in winters,
which was not statistically significant (>0.05) (Table 3 and Fig. 7).
Whereas scores among private schoolchildren were found to be
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Fig.4: Distribution of study participants according to type of institution
and gender
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Fig. 5: Comparison of Pl according to institutions among study
participants in rural area

Table 1: Comparison of Pl according to institutions among study participants in rural area

Mean + standard deviation

Institutions Summer Winter p-value Significance
Government school (n = 82) 3.66+1.56 3.85+1.81 >0.05 Nonsignificant
Private school (n = 129) 4.90 £ 2.50 5.46 +2.26 >0.05 Nonsignificant
Table 2: Comparison of Pl according to institutions among study participants in urban area
Mean + standard deviation

Institution Summer Winter p-value Significance
Government school (n = 195) 3.48+£2.49 351+2.82 >0.05 Nonsignificant
Private school (n = 48) 429 +2.50 4,17 £3.08 >0.05 Nonsignificant
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Table 3: Comparison of Gl according to institutions among study participants in rural area

Mean + standard deviation

Institutions Summer Winter p-value Significance
Government school (n = 82) 343+1.73 3.51+2.38 >0.05 Nonsignificant
Private school (n = 129) 454 +277 462 +2.80 >0.05 Nonsignificant
Table 4: Comparison of Gl according to institutions among study participants in urban area
Mean + standard deviation
Institution Summer Winter p-value Significance
Government school (n = 195) 25242091 2.87 £3.50 >0.05 Nonsignificant
Private school (n = 48) 3.44+2.70 3.65+3.49 >0.05 Nonsignificant
Table 5: Comparison of NS according to institutions among study participants in rural area
Mean + standard deviation
Institution Summer Winter p-value Significance
Government school (n = 82) 61.17 £18.07 50.58 £ 16.43 <0.001 Significant
Private school (n =129) 64.16 + 13.27 63.01 £21.26 >0.05 Nonsignificant
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Fig. 6: Comparison of Pl according to institutions among study
participants in urban area
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Fig. 7: Comparison of Gl according to institutions among study
participants in rural area
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Fig. 8: Comparison of Gl according to institutions among study
participants in urban area

4.54 + 2.77 in summers and 4.62 + 2.80 in winters which was also
not statistically significant (>0.05).

Comparison of Gl Scores in Urban Areas According to
Institutions

In urban area, gingival scores among government schoolchildren
were found to be 2.52 £ 2.91 in summers and 2.87 + 3.50 in winters,
which was not statistically significant (>0.05) (Table 4 and Fig. 8).
Whereas scores among private schoolchildren were found to be
3.44 + 2.70 in summers and 3.65 + 3.49 in winters which was also
not statistically significant (>0.05).

Comparison of NS in Rural Areas According to
Institutions

In rural area, NSs among government schoolchildren was found to
be 61.17 £ 18.07 in summers and 50.58 + 16.43 in winters which was
statistically significant (<0.001) (Table 5 and Fig. 9). Whereas scores
among private schoolchildren were found to be 64.16 + 13.27 in
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Table 6: Mean NS according to institutions among study participants in urban area

Mean + standard deviation

Season Summer Winter p-value Significance
Government school (n = 195) 62.26 £ 11.45 61.88 £ 15.02 >0.05 Nonsignificant
Private school (n = 48) 71.18+13.35 74.77 £17.00 >0.05 Nonsignificant
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Fig. 9: Comparison of NS according to institutions among study
participants in rural area

summers and 63.01 + 21.26 in winters which was not statistically
significant (>0.05).

Mean NS in Urban Areas According to Institutions

In urban area, NSs among government schoolchildren were found
to be 62.26 £ 11.45 in summers and 61.88 + 15.02 in winters, which
was not statistically significant (<0.001) (Table 6 and Fig. 10).
Whereas scores among private schoolchildren were found to be
71.18 + 13.35 in summers and 74.77 £ 17.00 in winters which was
also not statistically significant (>0.05).

Discussion

One of the glaring features of the health scenario in the past few
decades has been the conspicuous differences in the oral health
status between the urban and rural populations and between the
urban rich and urban poor. The vast unmet dental health needs
better strategies for primary level of prevention.®

This survey was conducted on government and private
schoolchildren of rural and urban areas of the city, which
integrated students from diverse socioeconomic backgrounds.
In the past, Petersen has also presented a risk factor model
considering the socioenvironmental factors and outcomes on
oral health.’

Recent studies suggest that other factors, such as individual
subjects’ speed of consumption, may also affect the cariogenic
potential of the oral environment.'®'2 Thus, plaque and gingival
status may also guide about reasonable cariogenicity of food and its
effect on oral environment. Earlier in India, children and adolescents
used to have three main meals, but globalization and free trade have
brought fast-food eating habits, especially in developing nations.
Owing to urbanization and the change of lifestyle, meal patterns
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Fig. 10: Comparison of NS according to institutions among study
participants in urban area

have their own characteristics. Junk snacks, sodas, pizzas, and
convenience foods have been inoculated in the shrinking world.
Food manufacturers and franchisers have taken advantage of this
opportunity to produce food that are high in fats and calories and
low in nutritive values. In children and adolescents worldwide,
important health problems are dieting, snacking, and breakfast
skipping, and they are found to be associated with nutritional
inadequacies and obesity.”> This was observed in the present
study among government schoolchildren of urban areas. Studies
have shown that socioeconomic status (SES) is related to children
food habits and meal patterns.'*'® In developed and developing
countries, skipping meals and snack consumption is common
among girls of low SES.' In comparison to this, adolescents of high
SES have shown lower consumption of meat and fat products and
higher consumption of vegetable and fibrous food.°

In the present study, necessary care was taken to select only
those children who were born and reared in the same area. This
suggests that all the sampling units were exposed to the same
environment of the study area.

Nutritional, Plaque, and Gingival Status According to
Area of Residence

« Nutrient scores (NS): In comparison to urban schoolchildren,
scores were found to be lower in rural schoolchildren, and results
were statistically significant in both the seasons in urban areas.
This was consistent with the study carried out by Gupta and
Saxena®and Mazengo et al.” and Gaur et al.,'® where nutritional
deficiencies were observed in rural schoolchildren compared to
urban schoolchildren.

+ Plaque status: In comparison to rural schoolchildren, scores
were found to be higher in urban schoolchildren, and results

5237
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were statistically significant in both the areas. Similar findings
were reported by Blay et al.®

« Gingival status: In comparison to rural schoolchildren, scores
were found to be lower in urban schoolchildren. Findings were
in contrast to study by Mazengo et al."” due to increase intake
of fiber-rich diet in rural areas.

Nutritional, Plaque, and Gingival Status According to
Type of Institution

« Nutrient scores (NS): Study samples of private schools (urban
areas) had higher scores than the other counterparts, and
on comparison, scores were relatively higher among private
schoolchildren belonging to urban areas.

« Plaque status: Similarly, these scores were higheramong private
schoolchildren but were not statistically significant.

« Gingival status: Study samples of private schools are found
to have higher scores than other counterparts, and it was
statistically not significant.

Dietary Patterns, Plaque, Gingival Status According to
Area of Residence

Plague scores: These scores were found to be lower in urban
schoolchildren compared to rural, and it was statistically significant.

Gingival scores: Similarly, these scores were higher among
private schoolchildren but were not statistically significant.

Food group score (FGS): In urban areas, these scores were
higher and statistically significant compared to rural counterparts.

Nutrient score (NS): Similar to FGS, these scores were higher
and statistically significant in urban study samples compared to
rural counterparts.

Sweet scores were higher among rural schoolchildren in winter
compared to rural samples.

Dental health diet scores were found to be lower in both the
areas, and thus, all schoolchildren require nutritional counseling
residing in both rural and urban areas.

Dietary Patterns, Plaque, and Gingival Status
According to Type of Institution

Plaque scores of study samples of private schools (urban areas) had
higher scores than the other counterparts, and differences were
not statistically significant.

Similarly, gingival scores were higher among private
schoolchildren but were not statistically significant.

In urban areas, FGSs were observed higher and statistically
significant among samples of private schools.

Whereas NSs were higher among private schools and were not
statistically significant.

Sweet scores were observed higher in government
schoolchildren belonging to rural areas, whereas scores were higher
in private schoolchildren belonging to urban areas.

Dental health diet scores were found to be lower in both
institutions, and thus, all schoolchildren require nutritional
counseling belonging to the government and private institutions.

As compared to private schoolchildren, FGSs were lower
in government schoolchildren, and it was highly statistically
significant in urban areas. In private schoolchildren, NSs were
found to be higher in comparison to government schoolchildren,
but results were statistically not significant. Sweet scores were
found to be higher in government schoolchildren of rural areas,
whereas scores were higher in private schoolchildren of urban
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areas. Dental health diet scores were found to be lower in both
the institutions, and thus, all schoolchildren require nutritional
counseling belonging to government and private institutions.

CONCLUSION

Basic oral health survey and nutritional counseling are
recommended among study samples, irrespective of area and
season. Interventional dietary counseling should be a part of all
preventive oral care programs and should be undertaken with a
team of health supervisors at school level. The right to make healthy
choices in the form of classroom programs should be framed for
susceptible age groups.® Referral checkups to tertiary health centers
should be prioritized in school dental health programs.

SUGGESTIONS AND RECOMMENDATIONS

For a successful oral health promotion at community level, effective
communication at all levels of prevention should be made viable. It
isrecommended that consumption of solid retentive sugar should
not exceed 15 kg/person/year.'~' In order to make people adopt
easy choices, the healthy choices community leader and health
physicians should offer guidelines and provide suggestions on
daily calorific requirements of food along with timely visits to the
dentist.2 Community reinforcement, including optional services
by mass media and local grocery stores, can promote positive
reinforcement in adopting a healthy lifestyle.?? Under the umbrella
of school dental health initiatives, school feeding programs should
be tailored regularly for adopting preventive strategies to halter
dental caries and early tooth loss for schoolchildren, irrespective
of the area and type of institution.
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