
INTRODUCTION

Women’s health is of the utmost importance as it reflects the health of family. Diet
forms an important component of health and nutritional status of an individual. The food and
nutrient intake affects the work capacity and output. The occupation of an individual has
been shown to have a significant effect on the type of foods and nutrients consumed and
hence their nutritional status (King et al.,1997). Health promotion, learning and social
development theories can help describe how our relationship with food and the knowledge
and skills to use it, develops over time. Anthropometric measurements of human body reflect
changes in the morphological variation due to inappropriate food intake. Women with no
regular physical activity tend to have increased body mass which often promotes obesity.
when energy intake is greater than expenditure, a positive energy balance occurs, which
causes an increase in energy store percentage and body weight.

Dual stress of increasing demands of work in and outside the home have an adverse
effect on the nutritional status of women (Jain and Singh, 2003).Hence, the need for detailed
depiction of efficacy of nutrition counseling on food intake and anthropometric profile of
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ABSTRACT
Seventy working women (35-45yrs) belonging to middle income group were selected randomly
and divided equally into two groups viz.,Experimental (E) and Control(C) Nutrition Counseling
(NC) was carried in Group E for a period of 3 months. The daily intake of cereals, pulses, GLV;s,
roots and tubers, other vegetables and fruits was inadequate. However, the average daily
intake of milk and milk products, fats and oils, sugar and jaggery exceeded the recommended
daily allowances in both the groups at T

1
(before) and T

2
(after nutrition counseling). The

anthropometric data revealed that the average weight of the subjects was 64.88± 1.23 and
65.03± 1.40kg and 65.03± 1.40kg and 62.80±1.19 and 65.20±1.39kg at T

1
 and T

2
 in group E and C,

respectively. Further, all the subjects had lower height, higher weight, marginally higher BMI
values, Triceps Skin Fold Thickness and Mid upper Arm Circumference values at T

1
 and T

2
.

However, the decrease in the above anthropometric parameters at T
2
 in group E proved the

positive impact of nutrition counselling.
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working women is imperative. Keeping this point in view, the present study was undertaken.
Food is essential for growth and development and has an important role to play in enhancing
quality of life, particularly in the prevention and management of many chronic conditions.

METHODOLOGY
A sample of seventy working women (35-45yrs) belonging to middle income group

were selected randomly from district Yamunanagar and divided equally into two groups viz.,
Experimental (E) and Control(C).

A complete record of the food intake of each subject was kept by “24 hour recall
method for three consecutive days using standardized containers at T

1
and T

2
 and was

compared with ICMR recommendations (1999). Height, weight, Mid upper Arm
Circumference (MUAC).Triceps Skin Fold Thickness(TSFT) were recorded and Body Mass
Index(BMI) and Waist Hip Ratio (WHR) were calculated at T

1
 andT

2
 in both the groups

using standardized techniques as per Jelliffe (1996).
 A module (printed booklet) was developed in English and distributed to the subjects of

GroupE after Pre-testing (T
1
). It contained information about balanced diet, functions of

different nutrients and requirements, nutritional disorders their control and prevention, cooking
practices, use of sprouted and fermented foods etc.Nutritional Counseling was also imparted
by participatory demonstrations, audiovisual aids etc by ten individual and three group contacts.
The results were statistically analyzed by using student’s t-test and correlation co-efficient
(r) was also computed

RESULTSAND DISCUSSION
The demographic information of the subjects revealed that the average per capita income

was Rs. 2517±121.5 and 2243±109.2 in Group E and C, respectively. The percapita income
of the subjects was higher as per figures of India and Punjab as Rs 1498.17 and Rs.2137.67,
respectively at current prices (Anonymous, 2002), which indicated that the subjects of the
present study had higher income. In Group C,the corresponding values were 43 and 57 per
cent, respectively. Literacy rate of females in India and Punjab is 54.16 and 63.55 per cent
respectively (Anonymous, 2004).

Regarding the dietary habits, it was observed that 77 and 71% and 23 and 29 per cent
of subjects were vegetarian and non-vegetarian in Group E and C, respectively. It was
surprising to note that 54 and 60% of the subjects in Group E and C were in habit of skipping
one meal a day i.e. either breakfast or lunch. it was observed that those subjects who had
skipped their one meal, took the next meal much heavier. Majority of the subjects (74 and
86% in E and C group) admitted that they were fond of eating out/buying readymade foods
such as samosa, bread pakora, patties, pizza, noodles, burger etc.

Food intake by the subjects :
The data in Table 1 indicated that the mean daily intake of cereals by Group E and C

was 269.29± 9.0 and 261.03±6.3 g and 270.3 ±5.01 and 272.06±5.81g at T
1
and T

2
, respectively

and the difference between the groups was non significant. The intake of cereals was
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marginally less than the suggested intake of 300g(ICMR,1999) in both the groups.Goyal
(2003) also reported the decreased cereal intake with increase in income in semi-urban and
urban areas of Punjab. The daily intake of pulses was 29±1.85 and 36±0.99g and 29.88±1.19
and 27.83 ±1.19g in Group Eand C at T

1
and T

2
 respectively, which was inadequate when

compared to suggested intake of 60g (ICMR, 1999).The intake of milk and milk products
was higher in both the groups, but a significant decrease(p<0.01)was observed at T

2
 in

Group E due to decreased consumption of tea and other milk products. Similar findings were
also reported by Nagi and Mann(1991),Varmeet (1993). Further, lower intake of GLV,S root
and tubers, other vegetables and fruits were observed at T

1
 in both the groups. But at T

2
,

their intake had improved in Group E as the subjects were convinced to increase their
consumption. The foods of great concern in the present study were fats and oils and sugar
and jaggery. The mean daily intake of fats and oils was 31.36±1.21 and 25.5±0.86g in Group
E and C at T

1
 and T

2
 respectively, which was inadequate when compared to suggested

intake of 60g (ICMR,1999) in both the groups, but a significant decrease(P<0.01) was observed
at T

2
 in Group E due to decreased consumption of tea and other milk products. Similar

findings were also reported by Nagi and Mann (1991) and Varmeet (1993). Further,  lower
intake of GLV,S root and tubers, other vegetables and fruits were observed at T

1
 in both the

groups. But at T
2
, their consumption. The foods of great concern in the present study were

fats and oils and sugar was 31.36±1.21 and 25.5±0.86g in Group E and 31.36±0.82 and
32.06±0.91 G in Group C at T

1
 and T

2
, respectively. The decrease in the intake of fats and

oils was observed in Group E, which might be due to decreased consumption of fried foods,

Table 1 : Average daily food intake of subjects
Group E (n=35) Group C (n=35) RDA1Food groups

g/day T1 T2 t-value T1 T2 t-value

Cereals 269.29 ±
9.0

261.03 ±
6.30

1.59NS 270.36 ±
5.01

272.06 ±
5.81

1.03NS 300

Pulses 29.00 ±
1.85

36.00 ±
0.99

5.97*** 29.88 ±
1.19

27.83 ±
1.19

2.00NS 60

Milk and milk
product

322.43 ±
17.79

302.34 ±
10.29

4.94*** 328.04 ±
13.47

325.71 ±
13.71

1.54 NS 300

Green leafy
vegetables

57.43 ±
2.40

81.00 ±
4.30

6.56*** 51.03 ±
3.03

52.34 ±
2.71

1.28 NS 100

Roots and tubers 93.49 ±
7.62

84.88 ±
4.65

2.56** 91.39 ±
3.58

93.77 ±
3.56

2.28** 100

Others vegetables 63.00 ±
4.84

74.03 ±
6.43

3.21*** 61.94 ±
4.09

62.89 ±
4.58

0.89 NS 100

Fruits 63.86 ±
8.70

88.40 ±
6.09

4.67*** 60.03 ±
4.32

59.71 ±
2.91

0.78 NS 100

Fats and oils 31.36 ±
1.21

25.51 ±
0.86

4.50*** 31.60 ±
0.82

32.06 ±
0.91

1.56 NS 20

Sugar and jaggery 30.60 ±
0.87

26.06 ±
0.86

4.67*** 29.16 ±
0.79

29.00 ±
0.78

0.84 NS 20

* Significant at 10% ** Significant at 5%
*** Significant at 1% 1-ICMR (1999)
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fast foods and whole milk in their daily dietaries. The higher intake of sugar and jaggery was
due to higher consumption of tea, gajerela,pinnis, panjeeri, peanuts,seasame chikki, sweet
dishes etc. .But during nutrition counseling the subjects of ‘Group E were taught to reduce
the intake of such high energy foods as it resulted in overweight and further to obesity,
diabetes, hypertension, coronary heart disease.

Anthropometric Profile of the subjects :
The results of various anthropometric measurement of the subjects are summarized in

Table 2. The average height of the subjects was 155.7± 0.68 and 155.87± 0.78 cm in height
of the subjects recorded in the present study was less as compared to standards (164cm)
given by ICMR (1990). The average weight of the subjects was 64.8±1.23 and 62.8±1.19kg
in Group E and C, respectively at T

1
.The corresponding values at T

2
 were 62.8±1.19 and

64.0±1.39 kg. The decrease in weight was 2 kg in Group E which could be due to increase
in physical activity, increased involvement in household activities and reduction in total energy
intake especially from fats and sugars.  On the other hand there was no reduction of weight
in Group C at T

2
 Varmeet (1993) and Shoker (2003) also reported that the mean weight of

Punjabi women was 60 and 62.7 kg, respectively which was comparable to the weight
recorded in the present study.

The mean BMI values (Table 2) in Group E was 26.89± 0.45 and 25.85±0.42kg/m2,while
in case of Group C, the corresponding figures were 26.30±0.53 and 26.46±0.53kg/m2 at T

1

and T
2
, respectively.

According to BMI classification (WHO,1995). It was observed that majority of the
subjects i.e. 57.1 and 71.4 per cent were in the category of 25.0- 29.9 kg/m2, 14.3 and 8.6
per cent were in category of 30.0-39.99kg/m2 in Group E and C, respectively at T

1
 (Table 3)

After N.C., the corresponding figures were 62.9, 5.7,31.4 per cent in Group A while no

Table 2 : Anthropometric profile of subjects
Group E (n=35) Group C (n=35)

Anthropometry
T1 T2 t-value T1 T2 t-value

Reference
standard

Height (cm) 155.75 ±
0.68

155.75 ±
0.68

- 155.85 ±
0.78

155.85 ±
0.78

- N.A.

Weight (kg) 64.88 ±
1.23

62.80 ±
1.19

5.92*** 65.03 ±
1.40

65.20 ±
1.39

1.65 NS 501

BMI (kg/m2) 26.89 ±
0.45

25.85 ±
0.42

7.09*** 27.30 ±
0.53

27.32 ±
0.53

1.34 NS 18.5-
24.993

MUAC (cm) 27.91 ±
0.33

26.47 ±
0.30

9.47*** 28.20 ±
0.35

28.25 ±
0.40

1.79* 28.53

TSFT (cm) 23.89 ±
0.17

23.03 ±
0.15

7.30*** 24.24 ±
0.12

24.53 ±
0.11

0.91 NS 16.53

WHR 0.86 ±
0.033

0.84 ±
0.05

5.44*** 0.86 ±
0.01

0.86 ±
0.04

1.29 NS <0.084

* Significant at 10% ** Significant at 5%
*** Significant at 1% NA Date not available
1-ICMR (1999) 2-ICMR (1995)
3-ICMR (1966) 4-Ghafoorunissa and Krishnaswamy (1998)
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change was observed in the BMIof the subjects were taught to control their increasing body
weight which could be responsible for obesity and further led to many health problems.

The average MUAC of the subjects was less as compared to standards 28.5 cm (Jelliffe,
1966) at T

1
 and T

2
 of both the groups. The average TSFTvalues were 23.89±0.17 and

23.03±0.15mm of Group E and 24.24±0.12 and 24.53±0.11 mm of Group C at T
1
 and T

2

respectively. It was seen that TSFT values were higher in both the groups than suggested
value of 16.5 mm as reported by Jelliffe (1996). A decrease in TSFT at T

2
 was significant in

Group C. Similarly. Sharma (1998) reported a significant (p<0.01) decrease in TSFT values
from 29.09±6.02 to 27.5± 5.41 mm after imparting nutrition counseling. The WHR values in
both the groups were on higher side when compared with the recommended value of <0.80
in females (Ghafoorunisa and Krishnaswamy 1998).There was significant (p<0.01) decrease
in WHR in Group E at T

2
which might be due to reduction in body weight as they were taught

to decrease the intake of fats and sugar in their daily diet. Earlier studies conducted by
Baring (2000) also showed a decrease in WHR among the subjects after imparting nutrition
counseling.

Table 3 : Distribution of the subjects according to BMI classification (WHO, 1995)
Group E (n=35) Group C (n=35)

T1 T2 T1 T2
BMI Class
(kg/m2)

Presumptive
n % n % n % n %

<16.00 CED Grade III (Severe) - - - - - - - -

16.0 - 16.99 CED Grade II (Moderate) - - - - - - - -

17.0-18.49 CED Grade I (Mild) 2 5.7 - - 1 2.9 1 2.9

18.5-24.99 Normal 8 2.3 11 31.4 6 17.1 6 17.1

25.0-29.99 Obese Grade I 20 57.1 22 62.9 25 71.4 25 71.4

30.0-39.99 Obese Grade II 5 14.3 2 5.7 3 8.6 3 8.6

>40 Obese Grade III -
CED - Chronic Energy Deficiency

It was seen that inspite of high intake of many food groups and good purchasing power,
the diet of the working women was not balanced. Poor nutritional status among working
women could be due to poor nutrition, dual stress of household chores and official work. The
results of the current investigation suggested need to focus attention on nutrition counseling
to facilitate the intake of high fibrous foods like whole cereals, pulses, sprouted pulses, fruits,
salads etc., skimmed milk and non inclusion of fried foods and sweets in their daily dietaries
to improve their nutritional status. It was observed that old myths were engraved in their
minds which need minimum six months of interaction with the subjects. It is recommended
that joint families should be preferred by working women as they not only allow upbringing
of their children but also help in sharing their household chores too. Nutrition Literacy is a
collection of inter-related context dependant knowledge, skills and behaviours required to
meet needs and determine food intake. It is like an umbrella that empowers individuals,
households, communities and nations to protect diet quality through change and support
dietary resilience over time. It refers to a set of abilities needed to understand the importance
of good nutrition in maintaining health.
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