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ABSTRACT Sixty non insulin dependent female diabetics in the age group of 40-60 years were selected from Punjab Agricultural
University, Hospital, Ludhiana. Nutrition education was imparted to all the subjects at a interval of 15 days for a period of 3
months to study the impact of nutrition education on their nutrient adequacy. The daily diet consumed by the subjects before
nutrition education were inadequate of foods like pulses, green leafy vegetables, other vegetables and fruits having protective role
for diabetes whereas the consumption of foods like cereals and fats leading to increased risk was higher than RDA. However after
nutrition education, a significant (P<0.01) increase in the intake of protective foods and decrease in the intake of cereals and fat
was observed. The mean daily intake of energy, carbohydrates, fat and ascorbic acid was higher while protein, fibre and zinc was
below the recommendations. After nutrition education, the intake of protein, fibre and zinc was increased from 53 to 55 g, 13 to 41
gram and 6 to 9 mg respectively while a significant (P<0.01) decrease in energy and fat intake by the subjects from 1610 to 1508
Kcal and 60 to 49 g was found. Hence, it can be said that nutrition education is an effective measure to bring about favourable and
significant change in diabetic state.

INTRODUCTION

Most of the people though educated are quite
ignorant about the impact of diet on diabetes.
The affluent section of society lead sedentary
life and prefer to eat refined food which provide
high energy irrespective of the requirement of
the body and do not realise the importance of
fibre, minerals and vitamins which are lost during
refining and processing (Chandalia et al., 2001).
Nutrition education which can encourage healthy
eating habits can play an important role in
controlling non insulin diabetes mellitus. So, the
present study has been planned to see the impact
of nutrition education on nutrient adequacy of
non insulin dependent diabetic females.

MATERIAL AND METHODS

Selection of the Subjects: Sixty non insulin
dependent female diabetics in the age group of
40-60 years were selected from Punjab Agricultural
University Hospital, Ludhiana

Nutrition Education: Nutrition education was
given to all the subjects at 15 days intervals for a
period of 3 months. The topics chosen for nutrition
education were diabetes, types of diabetes, its
causes, symptoms, complications and dietary
management. Teaching material and lesson plans
pertaining to above aspects were prepared by the

investigator, evaluated by nutrition experts,
modified and used for imparting nutrition
education. Teaching was carried out through
lectures, discussions and demonstrations. Visual
aids like charts, and posters were also used and
medium of instruction was local language i.e.
Punjabi. The lectures were repeated at least twice
for better retention. Personal contact with the
respondents was maintained throughout the study
period to know whether they are incorporating the
suggested modifications in their daily diet. A leaflet
containing all the above mentioned information
along with food exchange lists, sample menu of
different caloric diets and modified recipes was
distributed among all the subjects.

Dietary Survey: It was carried out to get the
information about dietary pattern, eating
behaviour, total food intake of the subjects before
the onset of the disease. Dietary intake of the
subjects for 3 consecutive days by 24 hours recall
cum weighment method was recorded before and
after the experimental period. The average daily
nutrient intake of the diet was calculated by using
MSU nutriguide (Song et al., 1992).

Statistical Analysis: The data on food and
nutrient intake of the subject was analysed
statistically. The mean, standard error, t value and
their test of significance was calculated using
computer programme package CPCSI and CSII of
Cheema and Singh (1990).
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RESULTS AND DISCUSSION

Food Intake: The data on the average daily
intake of various foods is presented in table 1. It
was found that the intake of pulses, green leafy
vegetables, other vegetables and fruit was
inadequate. While the intake of cereals, milk and
milk products, fats and oils by the subjects before
nutrition education was higher as per suggested
intakes. Inadequate consumption of other
vegetables and fruits by diabetic women of USA
was also reported by Lee et al. (1998). The results
of the present study are also in agreement with
the findings of Vasuthamani and Savita (2001)
who also reported inadequate intake of green
leafy vegetables by the NIDDM patients.

After nutrition education, a significant
(P<0.01) increase in the intake of pulses
(50±3.68 g to 54.275 g), GLVs (18±3.72g to
48±4.01 g), other vegetables (71±8.24 g to

75±3.88g) and fruits (51±7.94 g to 79±6.41g) was
reported. Similar results were also reported by
Sookmee et al. (2001). However, significant
(P<0.01) decrease was found in consumption of
cereals (202±6.61 g to 187.1±5.07 g), milk and
milk products (335±18.32 g to 243±11.16 g),
fats and oils (48±2.89 to 39±2.10g). Non
significant decrease was observed in the intake
of sugar and jaggery.

Nutrient Intake: The data on the intake of
various nutrients by the subjects is given in table
2. Results revealed that before nutrition
education the mean daily intake of energy,
carbohydrates, fats, thiamine, ascorbic acid, folic
acid, calcium and phosphorus was higher. High
energy intake by non insulin dependent female
diabetics was also reported by Thomas et al.
(2002). The results are also in line with the
findings of Lee et al. (1998) and Vasuthamani
and Savita (2001) who also reported high intake

Table 1: Average daily food intake by the subjects before and after nutrition education

Food groups (g/day) Before N.E. After N.E. t-value Suggested intake* Range*

Cereals 202± 6.61 187.1± 5.07 2.95*** 165 150-225
Pulses 50± 3.68 54± 2.75 2.03** 66 60
Green leafy vegetables 18± 3.72 48± 4.014 7.29** 220 200
Roots and tubers 77± 5.13 79± 3.87 1.99** NA NA
Other vegetables 71± 8.24 75± 3.88 1.97** 220 200
Fruits 51± 7.94 79± 6.41 4.18*** 110 100
Milk and milk product 335± 18.32 243±11.16 3.54*** 330 300
Fats and oils 48± 2.89 39± 2.10 6.63*** 11 10-15
Sugar and jaggery 9± 1.53 8± 1.37 1.31NS NA NA

N.E. - Nutrition education
*** - Significant at 5%
** - Significant at 10%
NS - Non-significant
NA - Data not available
* Raghuram et al. (1993)
Table 2: Average daily intake of energy, carbohydrate, protein, fat and dietary fibre by the subjects before and after
nutrition education

Nutrients Before N.E. After N.E. t-value RDA*

Energy, Kcal 1610±56.0 1508±37.6 213** 1320
Carbohydrates, g 213.6± 5.94 209.7± 4.71 0.86NS 206.2
Protein, g 53.4± 2.67 55± 2.79 0.89NS 57.7
Total fat, g 60.2± 4.16 49.9± 2.30 3.21*** 29.3
Saturated fat, g 35.9± 2.42 31.2± 1.69 2.34** NA
Unsaturated, g 24.3± 1.68 18.7± 1.32 3.67*** NA
Dietary fibre, g 28.4± 1.60 49.6± 2.52 11.71*** 33

N.E. - Nutrition education
*** - Significant at 5%
** - Significant at 10%
NS - Non-significant
NA - Data not available
* Raghuram et al. (1993)
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of fat by diabetics. After nutrition education, a
significant (P<0.01) decrease was observed in
energy, fat, thiamine, folic acid, calcium and
phosphorus intakes.

On the other hand, before nutrition education
the intake of protein, fibre, Vitamin B12, iron,
magnesium and zinc by the subjects was
inadequate as compared with the suggested
intakes whereas after nutrition education, a
significant (P<0.01) increase in the intake of
fibre (28.4±1.60 g to 49.6±2.51 g), Vit. B12
(0.54±0.08 to 0.69±0.06 mg), iron (15.1±0.56
mg to 20.4±1.17 mg), magnesium (298.2±9.59
mg to 311.6±9.69 mg) and zinc (6.1±0.35 mg to
9.6±0.45 mg) was observed (Table 3). Similar
results were also reported by Sughanthi and
Saradha (1991). It was also found that cereals had
significant (P<0.01) correlation with energy
(0.384), thiamine (0.423). Pulse intake had also
positive and significant (P<0.05) correlation with
protein (0.258) whereas protein intake was found
to be positively and significantly (P<0.01)
correlated with fat (=0.699).

Percent Contribution of Carbohydrates,
Proteins and Fats to the Total Energy Intake:
The dietary carbohydrates contributed 53.6 per
cent of energy which increased to 55.62 per cent
after nutrition education. A similar percentage
of energy (55%) from dietary carbohydrate have
also been reported by Raghuram (1993),
Ghafoornissa (2000) and Sharma (2004). The
average contribution of dietary protein to total
energy before and after nutrition education was
13.26 and 14.58 per cent respectively while an
average intake of 15 per cent has been
recommended. Total fat contribution before and
after nutrition education was 33.65 and 29.78
per cent whereas contribution of saturated fat
before nutrition education was 20.06 and 18.62
per cent, 13.58 and 11.16 per cent, respectively
(Table 4).

CONCLUSION

The results of the present investigation
revealed that diets consumed by NIDDM females

Table 3: Average daily intake of vitamin and minerals by the subjects before and after nutrition education

Nutrients Before N.E. After N.E. t-value RDA*

Thiamine, mg 1.3 ± 0.03 1.0± 0.02 4.63*** 0.66
Riboflavin, mg 0.93± 0.04 1.2± 0.04 4.06*** 0.79
Niacin, mg 10.0± 0.29 12.0± 0.25 23.97*** 8.7
Ascorbic acid, mg 58.2± 5.60 84.0± 7.08 4.96*** 40
Vit. B12, µg 0.54± 0.08 0.69± 0.06 2.36** 1.0
Folic acid, µg 159.3± 5.03 154.3± 3.68 2.15** 1000
Iron, mg 15.1± 0.56 20.4± 1.17 4.03*** 30
Calcium, mg 985.7± 72.2 951.1± 99.42 2.15** 400
Phosphorus, mg 1244.6± 70.9 1060.1± 65.57 3.12*** 400
Magnesium , mg 298.2± 9.59 3111.6± 9.369 1.39NS 350
Zinc, mg 6.1± 0.35 9.6± 0.45 5.03*** 15.5

N.E. - Nutrition education
*** - Significant at 5%
** - Significant at 10%
NS - Non-significant
* ICMR (1993)
Table 4: Average daily intake of energy, carbohydrate, protein, fat and dietary fibre by the subjects before and after
nutrition education

Nutrients Before N.E. After N.E. Raghuram et al Ghafoounissa Sharma
(1993) (2000) AIIMS (2004)

Carbohydrates 53.06 55.62 60-65 55-60 60
Protein 13.26 14.58 15-20 15-20 10-20
Total fat 33.65 29.78 15-25 20-25 30
Saturated fat 20.06 18.62 NA 8-10 <10
Unsaturated fat 13.58 11.16 NA 5-8 10

N.E. - Nutrition education
NA - Data not available
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before and after nutrition education were
inadequate in most of the foods like pulses green
leafy vegetables and fruits and ultimately lead
to dietary inadequacy of nutrients like protein,
fibre, magnesium and zinc which have protective
role for diabetes. After nutrition education the
intake of the protein, fibre and zinc was increased
whereas decrease in energy and fat intake by the
subject was found. Therefore nutrition education
by the dietitian can play an important role as
many of the non-communicable diseases can be
controlled by the diet. Hence it can be concluded
that nutrition education is an effective measure
to bring about favorable and significant changes
in the dietary pattern of non insulin dependent
diabetic females which may lead to an
improvement in the diabetic state and thus helps
in retardation of secondary complications.
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