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ABSTRACT

Dietary habits and food intake largely determine the nutritional and cognitive development of
growing children. A total of 240 school children aged 13-15 years were selected from different
private and government schools of Punjab. The average daily intake of food and nutrient was
calculated using Indian Nutrition Software (Diet Cal). The nutrient intake was compared with the
Recommended Dietary Allowances (ICMR 2010) for Indians and percentage adequacy of food
and nutrient intake was calculated. The results revealed that percent adequacy of cereals, milk
and milk products, sugar and jaggery and fats and oils was adequate in both boys and girls of
the private and government schools. While the adequacy of pulses, green leafy vegetables, other
vegetables and fruits was marginally adequate. On comparing the percent adequacy of the
nutrient intake for the school children, it was found that energy, protein, carbohydrates, fat,
calcium, vitamin A, riboflavin, niacin, folic acid and vitamin C was higher in children of private
schools than government schools. A significant positive correlation was observed between
healthy food consumption (milk, fruits, roots and tubers) with attention span and memory
retention. Thus, with better consumption of home-made foods and healthy foods there was an
increase in attention span and memory retention among school children.
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INTRODUCTION
The fitness and well-being of kids and
teenagers depends upon the food consumption
providing desired energy and nutrients to
encourage ideal physical growth, social and
cognitive development®. Lack of energy, poor
concentration and obesity leading to inferiority
complex, heart disease, depression, high
cholesterol, premature ageing, stunted growth

and tooth decay are the main ill effects of
regular consumption of fast foods'. Dietary
habits and food intake largely determine the
nutritional profile of growing children. During
the formative years, the nutrients are needed in
higher amounts for the building of new tissues
and their maintenance, for sound mental
functions and personality development.
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A significant difference was observed in the
intake of protective foods like milk and milk
products, green leafy vegetables and fruits
between the school children of high socio-
economic than low socio-economic groups.
However, children from the high socio-
economic background preferred fast foods
than traditional foods despite their better
nutritional knowledge®. Food intakes tend to
be low in fruits, vegetables, and calcium rich
foods and high in fat. Skipping meals is also a
concern among adolescents, especially girls.
Factors influencing eating behaviors of
adolescents need to be better understood to
develop effective nutrition interventions to
change eating behaviors®. Low consumption
of fruit and vegetables increases the risk of
cancers and cardiovascular disease, while
excessive energy intake, which can occur
through overeating and/or eating foods high in
fat, sugar and salt and low in micronutrients, is
a key mechanism for weight gain and
developing type 2 diabetes™.

Cognitive diminutions is related with
very low serum cholesterol in adults. Dietary
fat is very important for the children of young
age as it may affect the growth and
development of central nervous system as it is
more prone to environmental
influences®®**** There may be a connection
between unhealthy eating and cognitive
development. Consuming an unbalanced diet
on a regular basis (e.g., increased consumption
of western processed foods) such practices
promote  health  related  risks  like
depression and  anxiety'®*. Even though
unhealthy eating can be the cause of stress and
depression, recent long-term researches have
recommended that reverse causality is a hard
justification for associations that take place
over a period of time®’,

MATERIALS AND METHODS
Stratified random sampling was used for
selecting 240 students in 13-15 years age
group from three private and three government
schools of Ludhiana City. Demographic
profile of the respondents, annual family
income, background (rural/urban), educational
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background of parents and occupation of
mother, food habits, meal patterns and
frequency of fast food consumption was
collected. We used 24 hour recall method for
three consecutive days to assess the dietary
intake. The average daily intake of nutrients
were calculated wusing Indian Nutrition
Software®®. The food and nutrient intake was
compared with the suggested dietary intakes
for balanced diet and recommended dietary
allowances”. We also calculated the
percentage adequacy of nutrients intake.

We assessed the attention span and
memory retention of the respondents.
Attention span was assessed with the help of
D2 Attention Span test by’. The purpose of
this test was to assess constant attention and
visual scanning capability of the subjects.
Memory retention was assessed with the help
of Immediate Memory Test from Bhatia's
Battery of Performance Tests of Intelligence®.
Immediate memory has a close relation with
mental development or general intelligence,
hence it was selected for testing the memory
retention in the children. Finally the
correlation was used to find out the
relationship between different food and
nutrient intake, memory retention and attention
span variables.

RESULTS AND DISCUSSION

Food intake of the subjects

The data concerning various food groups
intake along with their percent adequacy
among the boys and girls of both private and
government schools has been presented in
Table 1 and Figure 1 and 2.

Cereals

We found a high consumption of wheat in the
form of paranthas, chapattis, bread, biscuits,
followed by rice and maize which lead to the
percent adequacy of 74.6 and 71.2 percent
among the boys of private and government
schools whereas 102.5 and 90.6 percent among
the girls of private and government schools
respectively. In a similar study by Chhabara®
the data highlighted that the consumption of
cereals was significantly higher in group |
(government) than in group Il (private) boys

487



Kaur and Sharma
but was found to be less than suggested dietary
intake (SDI) in both schools. In another study,
it was observed that only 38:3% of
participants reported consuming whole grains
during the dietary data collection days. Median
intake of whole grains in consumers was 15-3
g/d. A significantly lower proportion of Malay
children (seven out of fifty-eight; P < 0-0001)
consumed whole grains than children of other
ethnicities®.

Pulses and Legumes

The percent adequacy of pulses and legumes is
45.4 and 52.3 percent among the boys and
51.1 and 59 percent among the girls of private
and government schools respectively. Among
these, it can be seen that the government
school children are consuming more pulses as
compared to private school children as they
were consuming pulses for more than 1 meal
a day or usually used to have the leftover dhals
as breakfast maybe in the form of dhal
parantha or missi roti. In a study conducted in
urban Asian Indian adolescents and young
adults among 1236 subjects (607 males, 629
females) aged 13-25 years from schools and
colleges of a metropolitan city of India, it was
reported that the intake of pulses declined with
increasing age in males. In females, such
differences were noted for green leafy
vegetables, other vegetables, oils and fats,
milk products™.

Milk and milk products

We observed that the boys and girls studying
in  private  schools were  consuming
significantly (p<0.05) more milk and milk
products as compared to those studying in
government schools. Although, the percent
adequacy of milk and its products was found
to be inadequate i.e. 84.3 and 52 percent in
boys and 96.6 and 50.3 percent in girls as
compared to Suggested Dietary Intakes.
However, overall milk and milk product
consumption was low in government schools
than private schools. Low socio economic
status of the children in government schools
might have led to low consumption of milk
and milk products. It was suggested in a study
that the intake of dairy products (only two-
thirds taken daily), pasta, fruit and vegetables
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(daily consumption of 30%) is deficient®’. A
similar study showed that studied that the level
of consumption of milk and milk products
among the Upper Silesian agglomeration
inhabitants is insufficient in relation to
nutrition recommendations®.

Roots and Tubers

Results revealed that the most common roots
and tubers consumed by the children were
potatoes, onion, carrots and radish. A
significant difference in the consumption of
roots and tubers in both boys and girls was
seen with a higher consumption among private
school children. The percent adequacy of roots
and tubers among boys was reported as 31.4
and 17.34 for private and government schools,
whereas corresponding values for girls of
private and government schools were 30.8 and
16.7 indicating a lower intake by the subjects
in both private and government schools as
against the suggested intake of 200g. Similar
results were seen in another study as the
adequacy of roots and tubers was found to be
very low among the boys and girls®.

Green Leafy Vegetables

The intake of green leafy vegetable in
government school boys was almost double
than the private school boys. The percentage
adequacy of intake of green leafy vegetables
was observed to be lowest among private
school boys (45%) and higher in government
school boys (80.1%) while girls in private and
government schools were having percent
adequacy of 59.2 and 55.4 respectively. It was
seen that most commonly consumed greens
were mustard (sarson da saag), fenugreek and
spinach. The overall consumption of green
leafy vegetables by boys as well as girls was
observed to be low as compared to Suggested
Dietary Intakes. A non-significant difference
in consumption of green leafy vegetables
among boys and girls of private and
government  schools  respectively  was
observed. The intakes of leafy and non-leafy
vegetables were reported in a study which
showed that the intakes were less than RDI in
88 and 67% of households respectively, while
the corresponding figure for pulses was 73%?.
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Table 1: Daily average food intake by selected subjects

Boys (n=121) Girls (n=119)
Food Groups Private Govt. t-value|SDI|  Private Govt. tvalue | SDI
(n=62) (n=59) (n=58) (n=61)

Cereals, () 335.55+67.11 | 320.18+84.98 0.8 |450 | 338.28+77.54 | 298.84+66.29 1.6 |330
Pulses and Legumes, (g) 40.86+£16.71 | 47.04+25.54 13 90 | 38.30+£15.17 | 44.21+21.06 1.6 75
Milk and Milk Products, (g) | 421.50+187.97 [ 259.99+143.65| 5.6* |500 | 483.04+225.82 | 251.34+142.94| 6.2* | 500
Roots And Tubers, (9) 62.72+25.02 | 34.67+42.27 4.3* 1200 | 61.55+£33.76 | 33.32+20.01 5.5% 1200
Green Leafy Vegetables, (g) | 45.00£18.71 | 80.13+63.16 15 |100| 59.17+13.57 | 55.42+22.91 0.4 100
Other Vegetables, (g) 68.73+45.01 | 91.62+72.01 | 2.1* |200| 78.80+45.95 | 70.26+48.93 1.0 |200
Fruits, (g) 80.43+£75.04 | 43.17+50.43 3.1* |100 | 104.95£81.27 | 43.33+50.80 4.8* 1100
Sugar and Jaggery, (9) 27.72+14.09 20.57+9.84 3.2* | 30 | 30.54+12.64 | 23.86+£10.24 | 2.7* | 25
Fats and Qils, (g) 36.81+8.49 32.53+7.75 3.0* | 50 | 38.05+10.59 | 33.31+6.61 25* | 35

Fruits

The commonly consumed fruits by the
children were fresh, citrus and seasonal fruits
like mango, watermelon, orange, kinnu, apple,
banana etc. The consumption of fruits was
found to be higher as compared to suggested
dietary intakes by girls of private schools.
Also, a significant (p<0.05) higher
consumption of fruits among boys and girls of
private schools as compared to their
counterparts was observed. The reason for the
low consumption of fruits in government
schools was due to low socio economic status.
The parents were unable to afford protective
foods. The percent adequacy was found to be
80.4 and 43.2 percent and 105 and 43.3
percent in boys and girls of private and
government schools respectively, which
showed that only girls of private school were
consuming fruits as per the SDA
recommendations. Whereas, boys and older
children were most likely to eat fruit and
vegetables infrequently®.

Sugar and Jaggery

A significant (p<0.05) higher consumption of
sugars was observed by boys and girls of
private schools than boys and girls of
government school. The percent adequacy was
found to be 92.3 and 68.6 in boys and 122.2
and 95.4 percent in girls of private and
government  schools  respectively  when
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compared with SDA. Sugar was mainly being
consumed in the form of biscuits, toffees and
chocolates, ice cream, soft drinks, sweets and
by addition in milk, tea, coffee etc. Higher
consumption in private school girls was due to
frequent consumption of sweets, desserts etc.
Soft drinks were a major source of added
sugars among the adolescents i.e. 34.2%
among males and 32.0% among females™.
Fats and edible oils

Fats and oils were consumed in the form of
refined oil, butter, mustard oil and in fried
foods like samosa, pakoras, puri, bhatura,
parantha etc. A significant (p<0.05) higher
consumption of fats and oils by boys and girls
of private schools as compared to the boys and
girls of government schools was found as
depicted in Table 1. Percent adequacy of fats
and oils among boys and girls was found to be
73.62 and 65.06 percent and 108.7 and 95.2
percent. A similar study depicted that fats &
oils were consumed in the form of vanaspati,
refined oil, butter & butter oil and fried foods
such as pakoras, samosa, parantha, puri,
bhatoora, pinni, panjeeri and groundnuts as
the subjects were in habit of eating some of
these items at lunch-break from school
canteen®. The daily intake of fat among
children and adolescents were 300 (53.0%),
137 (24.2%) were weekly and 129 (22.8%)
were rarely?.
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Figure 1: Percent adequacy of food intake of Private and Government boys
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Figure 2: Percent adequacy of food intake of Private and Government girls

Nutrient intake of the subjects

The data concerning average daily intake of
various nutrients along with their percent
adequacy ratio (PAR) have been presented in
Table 2 and figures 3 and 4.

Energy

The data revealed that the percent adequacy
ratio (PAR) of energy was observed to be 89.9
and 80.6 among boys, while 106.7 and 96.0
among girls in private and government
respectively. This was due to the high
consumption of cereals like wheat, rice etc.
and due to fast food consumption which also
increases the fat intake, thus increasing the
energy value. The overall energy intake of
selected boys and girls from private schools
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was found to be significantly (p<0.05) higher
as compared to that of boys and girls of
government schools. Another study revealed
that there is a low energy intake and
insufficient micronutrient intake among school
children and adolescents in developing
countries®.

Protein

The data revealed that the intake of protein
was less than the RDA which is 54.3 g and
51.9 g for both boys and girls respectively"’.
The per cent adequacy was 85.04 and 78.3
among boys and 90.5 and 70.0 among girls
from private as well as government schools
respectively. The high adequacy among
private school children was due to high
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consumption of milk and milk products. In a
similar study, mean intake of protein and
milk/milk  products was found to be
significantly higher in school girls of upper
socio-economic status than school girls of
lower socio-economic status?.

Fat

We found out that the intake of fat was more
in both boys and girls of private and
government schools than the Recommended
Dietary Allowance. The per cent adequacy
was 192.9 and 158.6 among boys and 211.7
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and 198.7 among girls from private as well as
government schools respectively. This high
adequacy of fats might be due to the high
consumption of visible fat as well as invisible
fats in the meals also due to the frequent
consumption of fast foods. Similar findings
were also reported that a large percentage of
the subjects consumed exceeded the
recommended intakes of total fat (42.4-
83.8%), saturated fatty acids (90.4% - 97.1%)
while they failed to meet the recommended
intake of all other nutrients®.

Table 2 Average daily nutrient intake by selected subjects

. Boys (n=121 Girls (n=119

Nutrients Private (n:)éz)( Gov)t. (n=59) tvalue | RDA o (n:58)( Gov)t. (n=61) t-value | RDA
Energy, Kcal 2472+ 484.00 | 2217+617.64 2.3* | 2750 | 2485+506.15 | 2236+539.37 2.8* | 2330
Protein, g 46+11.35 42+15.49 1.6* 54.3 47+12.41 36+10.94 5.2* 51.9
Fat, g 87+28.70 71+30.26 2.7* 45 85+25.81 79+30.27 1.2 40
Carbohydrates, g 371457.40 333+83.03 1.8* 415 373+66.86 335+62.95 3.7* 350
Calcium, mg 669+244.20 516+245.98 3.1* 800 755+271.41 518+234.05 5.4* 800
Iron, mg 10.58+3.23 10.5246.59 0.0 32 11.304+4.11 8.83£3.68 3.6* 27
Vitamin A, ug 227+99.58 160+128.98 3.0* 600 253+127.21 152+98.54 5.0* 600
Thiamine, mg 1.09+0.30 0.93+0.42 2.2* 14 1.10+0.31 0.7940.30 5.6* 1.2
Riboflavin, mg 1.08+0.36 0.80+0.35 4.1* 1.6 1.17+0.41 0.74+0.34 6.4* 1.4
Niacin, mg 7.81+£2.47 7.23+3.58 0.9 16 7.86+2.58 6.23+2.64 3.5* 14
Vitamin C, mg 56.03+36.36 35.23+35.85 3.4* 40 66.89+33.26 40.73+38.31 3.9* 40
Folic Acid, ug 143.95+49.61 | 131.58+70.80 1.1 150 | 148.82+49.85 | 113.75+52.73 | 3.6* 150

Calcium (p<0.05) higher than girls of government

The intake of calcium was inadequate as
ICMR recommendations (2010) of 800 mg.
The adequacy of intake in both the groups was
(83.6 and 65) in boys and (94.3 and 65) in girls
from private and government schools
respectively. The average daily consumption
of calcium was reported to be significantly
(p<0.05) higher among children of private
schools as compared to government schools.
Low micronutrient intakes were also found in
other studies carried out in Australia amongst 16-
18 years old, where females reported low intakes
of calcium and other micronutrients like folate
and magnesium®,

Iron

Iron intake was found to be inadequate as
ICMR recommendations®’” of 32 mg and 27
mg. The adequacy of intake was very low i.e.
(33.1 and 33) in boys and (42 and 25.3) in girls
respectively. The overall iron intake by girls of
private schools was found to be significantly
Copyright © Jan.-Feb., 2019; IJPAB

schools. The lower intake of iron by girls of
government schools might be due to the low
consumption of pulses and legumes and green
leafy vegetables. The percent adequacy ratio
(PAR) revealed an inadequate intake of iron as
compared to RDASs by both the groups of boys
and girls. Another study observed a similar
pattern of inadequate intake of iron which was
found to be more common among school
girls*. Also, the consumption of iron is less as
per the requirement of iron®,
Vitamin A
The data showed that the intake of vitamin A
was inadequate as ICMR recommendations®’
of 600 pg. The less consumption of green
leafy vegetables and colored fruits was the
reason of this low intake. The adequacy of
vitamin A intake was quite low in both the
groups i.e. (37.8 and 26.7) in boys and (42.1
and 25.3) in girls respectively. The average
daily nutrient intake of vitamin A was found to
491
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be significantly (p<0.05) higher among both
boys and girls of private schools as compared
to the children of government schools. The
percent adequacy (PAR) exhibited an
inadequate intake of vitamin A by all the
selected boys and girls which was due to low
consumption of green leafy and other
vegetables. Another study observed a similar
pattern of inadequate intake of vitamin A
where the mean daily intake of vitamin A in
both the groups (boys and girls) was
538.2+21.5 pug and 458.28+30.89 pug
respectively. The intake was inadequate as
ICMR recommendations'’ of 600 pg™.

B Vitamins

It was observed that the mean daily intake of
Thiamine for boys and girls was less than the
RDAY. The adequacy of intake in both the
groups was (78 and 89.4 per cent) in boys while
(92 and 66 percent) in girls respectively.

The mean daily intake of Riboflavin for
boys and girls was also less than the RDA".
The adequacy of intake in both the groups was
(67.5 and 50 per cent) in boys while (84 and 53
percent) in girls respectively.

The mean daily intake of Niacin for
boys and girls in both the groups (private and
government) was less than the RDA'. The
adequacy of intake in both the groups was (49
and 45.2 per cent) in boys while (56.1 and 44.5
percent) in girls respectively.

The average daily intake of thiamine and
riboflavin was found to be significantly
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(p<0.05) higher by both boys as well as girls
of private schools as compared to their
corresponding boys and girls of government
schools. However, the average daily
consumption of niacin was found to be
significantly (p<0.05) higher by girls of
private schools as compared to girls of
government schools while no significant
difference was observed among both the
groups of boys. In another similar study, it was
observed that the mean daily intake of
Thiamine for boys was more than the RDA
which is 1.2 mg while for girls it did not met
the requirement 1.0 mg*®*’.

Vitamin C

The data revealed that the mean daily intake of
vitamin C was less than the suggested range in
both boys and girls. The percent adequacy
ratio (PAR) of energy was observed to be
140.1 and 88.1 among boys, while 167.2 and
101.8 among girls in private and government
respectively. This difference in the intake was
due to high consumption of seasonal and citrus
fruits among the private school children. The
percent adequacy of Vitamin C was observed
to be adequate with a significant (p<0.05)
higher consumption by boys as well as girls of
private schools as compared to government
schools. The mean (SD) plasma levels of
vitamin C were 0.76 (0.45) mg/dL in a cross-
sectional study which reported that among 775
adolescent girls (11-18 years) residing in a slum
of Delhi to assess plasma vitamin C levels”.

M Private School Boys

250

1929

2
(=4
o

# Govt. School Boys

140.1

Percent adequacy

Figure 3: Percent adequacy of nutrient intake of private and government school boys
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Figure 4: Percent adequacy of nutrient intake of private and government girls

Correlation Analysis

Correlation between food intake with attention
span and memory retention is presented in
Table 3. A significant (p<0.01) positive
correlation in the attention span and memory
retention was observed. . Thus indicating that
with an increase in attention span the memory
retention also increased. Simultaneously,
significant (p<0.05) positive correlation was
also noticed between attention span and
consumption of fruits (‘r’'=0.149) and
consumption of roots and tubers (‘r’=0.147)
which was significant at p<0.01. Thus, more
the consumption of home-made foods and
healthy foods (fruits and roots and tubers)

there was an increase in attention span among
children. Further, a positive significant
(p<0.01) correlation  between  memory
retention and consumption of milk and milk
products (‘r’=0.142) and consumption of roots
and tubers (‘r’=0.234) which is significant at
p<0.01. Thus, more the consumption healthy
foods (milk, roots and tubers, bringing packed
lunch to school) increased the memory
retention. The combination group (milk and
exercise) and exercise group performed
significantly better than did the milk and
control groups in terms of short-term memory.
No significant interaction or group differences
were found for sustained attention?.

Table 3 Coefficient correlation (r) between various factors

S. No. | Variable 1 Variable 2 Correlation Coefficient (r)

1 Attention Span Memory Retention 0.217**

2 Attention Span Fruits 0.149*

3 Attention Span Roots and Tubers 0.147*

4 Attention Span Milk and Milk products 0.125

5 Memory Retention | Milk and Milk products 0.142*

6 Memory Retention Roots and Tubers 0.234**

**Correlation is significant at 0.01 level (2-tailed)
*Correlation is significant at 0.05level (2-tailed)
CONCLUSION be lower, except for energy and carbohydrate

When compared with the recommended
dietary allowances, it was seen that the
nutrient intakes of both boys and girls in
private and government schools were found to

Copyright © Jan.-Feb., 2019; IJPAB

intake of private school girls. The fat intake of
both boys and girls in private and government
schoolswas  almost  double than the
recommended dietary allowances. Vitamins
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and mineral intakes were lower than the
recommended dietary allowances except for
Vitamin C intake in boys and girls of private
school. A significant positive correlation was
observed between attention span and memory
retention and consumption of fruits, roots and
tubers and milk and milk products. Thus, more
the consumption of home-made foods and
healthy foods, there was an increase in
attention span and memory retention among
children.
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