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ABSTRACT Sixty girls of 7-9 years belonging to low socio-economic group in Ludhiana city were divided equally
into experimental and control group . The experimental group comprising of 30 girls and their mothers were
imparted nutrition counselling twice a month for a period of four months. Dietary survey conducted before and after
nutrition counselling revealed that daily intake of cereals, pulses, fruit, milk and milk products, fats and oils and sugar
and jaggery were less as compared to suggested intakes by ICMR (1987) in both the groups . However, the intake of
all these food groups increased significantly in experimental group after nutritional counselling . The intake of
nutrients like energy, protein, fat, calcium,iron,  beta carotene and vitamin C were below the RDA (ICMR, 1990)
before nutrition counselling . A significant increase in nutrient intake was observed in experimental group, with
protein, calcium,  ß carotene and Vit C exceeding the RDA . This may be due to increased food intake and also due to
adoption of desirable nutritional practices like use of sprouted grains and other nutritious foods . After nutrition
counselling haematological profile and IQ scores significantly increased in experimental group . Percentage of girls in
high intellectual score category increased from 23.3 to 43.3. Thus nutrition counselling to school girls along with
mothers is likely to result in better nutrient intake and mental ability of school girls .

INTRODUCTION

Nutrition plays a vital role as inadequate
nutrition during childhood may lead to malnu-
trition, growth retardation, reduced work capacity
and poor mental and social development (Awasthi
and Kumar, 1999). The problem of malnutrition is
of extra ordinary significance and high percentage
has been observed amongst girls in West Bengal
and Punjab. Incidence of anaemia in developing
countries is high and its prevalence is mostly
attributed to iron deficiency and other nutritional
deficiencies indicating more prevalence among
the low income group (Bhatia and Chandra, 1993).

Nutrition education is a sine qua non for
bringing a permanent and favourable solution to
the problem of malnutrition. Imparting nutrition
education to mothers helps to improve the dietary
status of the family as the mother’s concept about
balanced diet and how to provide it can be changed.
With the improvement in nutrition knowledge of
mothers, children’s nutritional status also
improves. Nutrition education also needs to be
included in school curriculum as children are better
able to retain nutrition knowledge gained at school
level, when it is reinforced by favourable conditions
in the home (Variyam et al.,1999). Keeping this in
view, the present study was conducted to see the
impact of nutrition counselling on nutritional status
and mental ability of 7-9 years girls in Ludhiana
city.

METHODOLOGY

For the present study sixty girls of 7-9 years
belonging to low socio-economic group were
selected randomly from Government Senior
Secondary school in Gobind Nagar Ludhiana.
They were divided into Control (C) and
Experimental (E) group comprising of 30 girls
each. Thirty girls along with their mothers were
imparted nutrition counselling twice a month for
a period of four months through lecture-cum-
discussion method with the use of charts, posters
and demonstrations. Interview-cum-question-
naire method was used for collecting background
information of the subjects. Assessment of
nutritional status was done before and after
imparting nutrition counselling by dietary survey
and biochemical investigation of blood. The
information regarding the dietary intake of
subjects was collected by 24 hour recall method
for three consecutive days using standardized
containers. Nutrient intake was calculated using
MSU Nutriguide software developed by Song et
al. (1992). Haemoglobin and Packed cell volume
was determined by standard methods. In order
to test Intelligence Quotient (IQ) of girls Raven’s
coloured progressive matrices for 5-11 years was
administered to each student (Raven,1965) and
different grades of intelligence were determined.
Nutrition counselling was imparted to 30 girls and
their mothers enrolled in E group in three different
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batches according to the location of their houses.
Nutrition counselling was given regarding
balanced diet, functions of food and nutrients,
anaemia, sprouting and fermentation, cooking
practices, food hygiene and sanitation. Teaching
material and lesson plans pertaining to above
aspects of nutrition were prepared by the investi-
gator, evaluated by nutrition experts, modified
and used for imparting nutrition education and
medium of instruction was Punjabi. Mean and
standard error were calculated for each study
variable. Comparison of food and nutrient intake
of subjects in E group before and after nutrition
counselling was done by applying paired ‘t’ test
of significance.

RESULTS AND DISCUSSION

At baseline there was no significant diff-
erence in the food and nutrient intake of subjects
in control (C ) and experimental (E) group.

I. Food Intake: The mean daily intake of
different foods is presented in Table 1 Among
cereals, wheat was consumed predominantly in
the form of chapatis. The consumption of cereals
in C and E group was 143 and 145 g at baseline,
however after nutrition counselling the consu-
mption significantly (P< 0.01) increased to 200 g
in E group. The mean consumption of pulses in C
and E group was 34 and 35 g at baseline but
significant (P < 0.05) increase in consum-ption
was observed in E group (40 g) after nutrition
counselling.The intake of cereals and pulses was
inadequate in both the groups at baseline and

after nutrition counselling when compared with
suggested intake by ICMR (1987). Similarly low
intake of cereals and pulses has been reported in
surveys conducted by Hira et al. (1999 ) and Gupta
(1994).

Consumption of green leafy vegetables was
nil at baseline due to non-availability as study
was conducted in summer season. However after
experimentation, inadequate consumption was
observed in both the groups. Intake of roots and
tubers and other vegetables was 2- 3 times the
suggested intake in both the groups. The average
fruit consumption by C and E group was 10.7
and 11.5 g at baseline which significantly
(P<0.01) increased to 45 g in E group after
nutrition counselling but was below the sugges-
ted intake. Similarly high intake of roots and
tubers and other vegetables was reported by Hira
et al. (1999).

The consumption of milk and milk products
was 100 and 95 g in C and E group at baseline
which significantly increased to 190 g in E group
after nutrition counselling. This was due to
consumption of a glass of milk by 50 % of the
respondents in E group. However the consum-
ption was still below the suggested intake in both
the groups. Similarly low milk intake has been
reported in surveys conducted by Mittal (1999)
and Chandna and Sehgal (1995).

The mean intake of fats and oils was 20.5
and 19.8 g in C and E group at baseline but after
nutrition counselling it significantly (P < 0.01)
increased to 25 g in E group. This increase was
because before counselling fat was used only for

Table 1: Average daily food intake (g) by the respondents

Foodstuffs (g) Baseline After   Sugg- t-value
experimentation    ested (g) (E group)

Control Experi- Control Experi- intake+

mental mental
(n = 30) (n = 30) (n = 30) (n = 30)

Cereals 143 ± 33.7 145 ± 21.2 146 ±38.9 200 ± 29.9 250 2.67**
Pulses 34 ± 19.3 35 ± 20.4 35 ±21.7 40 ± 23.4 70 1.93*
Green leafy vegetables - - 40 ±28.7 45 ± 27.3 75 4.94**
Roots and tubers and 90 ± 23.5 93 ± 20.3 96 ±28.7 110 ± 38.8 50 1.64
   other vegetables
Fruit 10.7 ± 8.3 11.5 ± 9.42 11 ± 9.7 45 ± 38.2 50 3.78**
Milk and milk products 100 ± 23.8 95.7 ± 43.7 100 ±27.3 190 ± 34.6 250 4.38**
Visible fat 20.5 ± 6.3 19.8 ± 9.3 20.7 ± 7.2 25 ± 11.7 30 2.78**
Sugar and jaggery 35 ± 2.2 34.8 ± 4.5 35.5 ± 2.2 40 ± 1.4 50 2.53**

Values are mean ± SE
+ ICMR (1987)
* Significant p < 0.05
** Significant p < 0.01
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cooking, but after counselling 40 % girls in E group
added butter to pulses and vegetables.The mean
sugar intake by respondents in C and E group at
baseline was 35 and 34.8 g, respectively which
significantly increased to 40 g in E group after
nutrition counselling. The intake of fats and sugar
was below the suggested intakes in both the
groups. Low intake of fats and oils and sugar has
also been reported by Kaur (1993).

II. Nutrient Intake: The average daily
nutrient intake of respondents is presented in
Table 2. The average energy intake was 1135 and
1157 Kcal in C and E group at baseline which
significantly (P< 0.01) increased to 1631 Kcal in E
group after nutrition counselling. The energy
intake was below the RDA (ICMR, 1990) in both
the groups due to inadequate consumption of
cereals, fats and oils and sugar and jaggery. The
mean protein intake in C and E group was 31.3
and 33.3 g at baseline which significantly
increased to 45.6 g in E group after nutrition
counselling and exceeded the RDA. The intake
of total fat was 29.6 and 27.1 g in C and E group at
baseline, which significantly (P <0.01) increased
to 39.2 g in E group. Mittal (1999) also reported
low intake of energy, protein and fats by 7-9 year
girls in Ludhiana.

At baseline, calcium intake was inadequate
(83 % of RDA) in both the groups which
significantly increased to 459 mg in E group after
counselling and exceeded the RDA. This was due

to increased consumption of milk and milk
products. The iron intake was very low in both
the groups at baseline. Although it increased
significantly (P< 0.01) to 13.2 mg in E group
after counselling but still it was less than 50 per
cent of RDA. Hymavathy and Valli (1995) also
reported that iron intake by school children in
Nagpur was 40 per cent of RDA.

The intake of vitamin C was marginally
adequate in C and E group which significantly
(P < 0.05) increased to 51.9 mg in E group after
nutrition counselling. Also a significant increase
in β–carotene (2553 ug) and thiamine (1.18 mg)
intake was observed in E group after nutrition
counselling which exceeded the RDA. However,
riboflavin and niacin intake was below the RDA,
but a significant (P < 0.01) increase in intake
was observed in E group after nutrition
counselling. Mittal (1999) also reported high
intake of folacin and low intake of riboflavin
and niacin by 7-9 year girls in Ludhiana.

III. Haematological Profile: The Hb level of
respondents in C and E group was 9.47 and 9.60
g/dl at baseline. A significant increase (p < 0.05)
was observed in E group after nutrition
counselling which may be due to increase in iron
intake as consumption of GLV after nutrition
counselling was increased.

According to NIN classification, 3.3% of
respondents in both the groups were severely
anaemic at baseline, however none was in this

Table 2: Average daily nutrient intake by the respondents

Nutrients Baseline After experimentation RDA+ t-value

Control Experi- Control Experi- (E group)

mental mental
(n = 30) (n = 30) (n = 30) (n = 30)

Energy (Kcal) 1135 ± 97.3 1157 ± 50.7 1148 ± 94.7 1631 ± 556.2 1950 4.7**
Protein (g) 31.3 ± 8.3 33.3 ± 1.7 32.1 ± 9.7 45.6 ± 11.3 41 3.58**
Total fat (g) 29.6 ± 2.3 27.1 ± 1.9 29.9 ± 4.9 39.1 ± 14.9 54 3.18**
Carbohydrates (g) 186.2 ± 12.3 195.3 ± 8.4 187.9 ± 10.8 274 ± 56.2 325 4.28**
Calcium (mg) 354 ± 66.8 331 ± 54.7 360 ± 93.7 459 ± 195.2 400 2.69**
Iron (mg) 9.8 ± 1.9 9.96 ± 2.0 9.9 ± 4.3 13.2 ± 3.7 26 2.5**
B

12
 (µg) 0.15 ± 0.02 0.15 ± 0.04 0.16 ± 0.05 0.19 ± 0.07 0.2-1.0 1.3

Vit C (mg) 37.7 ± 14.7 38.1 ± 17.5 38.5 ± 23.8 51.9 ± 21.5 40 2.23*
β carotene (µg) 1332 ± 553.4 1468 ± 348.6 1782 ± 384.8 2553 ± 587.3 2400 2.53**
Thiamine (mg) 0.90 ± 0.14 0.89 ± 0.13 0.91 ± 0.19 1.18 ± 0.25 1.0 4.9**
Riboflavin (mg) 0.51 ± 0.03 0.45 ± 0.07 0.52 ± 0.06 0.65 ± 0.21 1.2 3.69**
Niacin (mg) 8.9 ± 0.9 8.4 ± 0.6 9.2 ± 1.4 10.2 ± 1.7 13 2.6**
Folacin (µg) 88.1 ± 24.5 77.7 ± 20.1 109.5 ± 28.9 115.3 ± 27.9 60 1.96*

Values are mean ± SE
+ Recommended Dietary Allowances (ICMR 1990)
* Significant p < 0.05
** Significant p < 0.01
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category after experimentation. The percentage
of subjects in E group also decreased in moderate
anaemic category after nutrition counselling i.e.
from 46.7 to 30 %. However,number of
respondents in E group increased in mild and
marginal anaemic category, indicating an
increase in Hb level. There was also a significant
increase in PCV and MCHC values in E group
after nutrition counselling, but these were below
the normal range.

IQ Scores: Classification of respondents
according to intellectual scores is presented in
Table 3. The mean IQ scores of respondents in C
and E group at baseline was 16.4 and 16.5 and
after nutrition counselling was 16.7 and 17.8,
respectively. A significant (P< O.O5) improvement
was observed in I Q of girls in E group after
nutrition counselling. This could be attributed to
increased nutrient intake of iron and protein.
Further the subjects in both the groups were
divided into low (0-18) and high (18-36) IQ score
category. The respondents in high IQ category
increased from 23.3 to 43.3 % in E group after
nutrition counselling. These results were in line
with the findings of Singh and Sidhu (1987) who

Table 3: Classification of respondents according to intellectual scores

Baseline After experimentation

Category* Control Experimental Control Experimental
(n=30) (n=30) (n=30) (n=30)

n % n % n % n %

Low intelligence score (0-18) 24 80 23 76.7 22 73.3 17 56.7
High intelligence score (18-36) 6 20 7 23.3 8 26.7 13 43.3

* Raven (1965)

Table 4: Raven’s classification of intellectual level of the respondents

Classification* Baseline After experimentation
(Percentile points) Control Experimental Control Experimental

(n=30) (n=30) (n=30) (n=30)

n % n % n % n %

Intellectually superior - - - - - - - -
(95 percentile or more) Grade I

Definately above the average 1 3.3 2 6.7 1 3.3 3 10.0
(75th-95th percentile) Grade II

Intellectually average 19 63.4 17 56.7 19 63.4 20 66.7
(25th - 75th percentile) Grade III

Definately below the average 9 30.0 10 33.3 10 33.3 7 23.3
(5th - 25th percentile) Grade IV

Intellectually defective 1 3.3 1 3.3 - - - -
(5th percentile or less) Grade V

* Raven (1965)

reported that well nourished children of 6-8 years
have better IQ than malnourished children in
Ludhiana.

According to Raven’s classification of IQ
level of the respondents (Table 4) it was observed
that 3.3 % respondents in E group were in
intellectually defective category before nutrition
counselling however none was in this category
after nutrition counselling. Percentage of
respondents in below the average category
decreased from 33.3 to 23.3 after nutrition
counselling in E group. Higher percentage of
respondents in E group (76.7) had grade III and
II IQ levels after nutrition counselling as
compared to 63.4 before nutrition counselling.
A significant (P < 0.05) +ve correlation of protein
and iron intake with IQ scores was found i.e.
children with more protein and iron intake
attained higher scores.

The present investigation revealed that
nutrition counselling imparted to school girls and
their mothers significantly increased the
consumption of cereals, pulses, GLV, fruits, milk
and milk products, fats and sugar, however
intakes were below the suggested levels. The
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dietary deficit resulted in inadequacy of energy,
fat, iron, riboflavin and niacin though a
significant increase in intake was observed in E
group after nutrition counselling. Thus nutrition
counselling imparted to school girls and their
mothers helped them in better selection of
nutritious foods. Food and nutrient intake of girls
improved as mother’s concept about balanced
diet and how to prepare it was changed,due to
which there was improvement in nutritional
status and IQ scores of girls. However there is
need to impart concerted nutrition counselling
to mothers for longer duration of time to improve
the nutritional status of children to the desired
level. Also nutrition education needs to be
included in every school curriculum as learning
to know “What to eat and Why” is an essential
aspect of child’s education.
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