
INTRODUCTION

Though economic development has resulted in general improvements in nutrition, sanitation
and hygiene, these changes have led to the decline of many infectious diseases; but because of
easier availability of food and decreased levels of physical activity they have also encouraged the
emergence of non communicable diseases, notably obesity and diabetes. The prevalence of diabetes
is increasing globally. It was estimated that in world there were 135 million diabetics in the year
1995, which increased upto 177 million in the year 2002. This rising figure in absence of proper
measures, is estimated to rise upto 300 million, globally till the year 2025 (WHO, 2002). Diabetes
(type 2) has been labeled as life style disease, metabolic disease, vascular disease or simply
cardiovascular disease. Several studies indicate that ‘diabetic lane’ has gradually transformed into
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ABSTRACT
Diabetes mellitus is a group of metabolic diseases characterized by hyperglycemia that result from
defects in insulin secretion, action, or both. The objective of the present study was to assess the food
intake of type 2 diabetes patients who were registered at Govt. Sardar Patel Medical College and
hospital, Bikaner as outdoor patients were taken under the study group. The collection of sample was
based on the duration of disease. An interviewer administered questionnaire was conducted among 90
type 2 diabetes patients. Diabetics suffering from last 5 years were included and was divided on the
basis of BMI (Body Mass Index) into 3 categories i.e. Obese, normal weight and underweight. Further
equal number of males and females were studied under each category. Information about the food
consumption pattern of the different foodstuffs like cereals, pulses, vegetables, roots and tubers,
fruits, milk and milk products and fats and edible oils were recorded. Intake of different food stuffs were
noted before and after diet counselling. Prior to counselling, the consumption of cereals, pulses, green
leafy vegetables, roots and tubers and other vegetables was noted to be nearly ‘sufficiently adequate’,
whereas intake of fruits and milk and milk products was inadequate to the balanced diet. Further, the
intake of fats was noted to be very high than the recommended balanced diet. Although the consumption
of different food groups varied from ‘more than adequate to inadequate’ levels in obese, normal weight
and underweight subjects but as an impact of counselling the adequate intake of different food groups
by the subjects was noted.
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an ‘Express Highway’ just because of changing life trends (Iyer, 2003). Several studies emphasize
the importance of good dietary practices in management of diabetes mainly by reducing the body
weight as a strong relationship between obesity and the upsurge of diabetes (Aakko et al., 2001).
The role of diet management in diabetes has now been well recognized all over the world. Diet and
exercise are so powerful tools that they free many of the patients from medications and insulin
doses. To equip the patients with skill, knowledge and attitude and to enable them to solve their
health problems and better living with diabetes, the present investigation was framed to study the
effect of Diet Counselling on Food Intake of type 2 Diabetics.

METHODOLOGY
Bikaner division was chosen as the area for study. Further, those subjects were chosen who

were residing in urban area of the Bikaner city. Purposive sampling method was undertaken to
select the patients. Diabetic patients who were registered at Govt. Sardar Patel Medical College
and hospital, Bikaner as outdoor patients were taken under the study group. The collection of
sample was based on the duration of disease. Diabetics suffering from last 5 years were included
and was divided on the basis of BMI (Body Mass Index) into 3 categories i.e. Obese, normal
weight and underweight. Further equal number of males and females were studied under each
category. Only those subjects were chosen for the study who were suffering from type II diabetes
mellitus (Table 1).

Table  1 : General information regarding the subjects
Obese Normal weight Underweight Overall

Details
M F M F M F

Age
40-45 Years

45-55 Years

55-60 Years

20.00 (3)

66.67 (10)

13.33 (2)

33.33 (5)

60.00 (9)

6.67 (1)

33.33 (5)

46.67 (7)

20.00 (3)

20.00 (3)

60.00 (9)

20.00 (3)

33.33 (5)

46.67 (7)

20.00 (3)

26.67 (4)

53.33 (8)

20.00 (3)

27.78 (25)

55.55 (50)

16.67 (15)

Food habits
Vegetarian

Ovo-Vegetarian

Non-Vegetarian

66.67(10)

13.33(2)

20.00(3)

60.00(9)

20.00(3)

20.00(3)

73.34(11)

13.33(2)

13.33(2)

80.00(12)

6.67 (1)

13.33(2)

73.33(11)

6.67(1)

20.00(3)

86.67(13)

13.33(2)

--

73.33 (66)

12.22 (11)

14.45 (13)

Type of life style
Sedentary

Moderate

Heavy

93.33(14)

6.67(1)

--

93.33(14)

6.67(1)

--

100.00(15)

--

--

100.00(15)

--

--

80.00(12)

20.00(3)

--

93.33(14)

6.67(1)

--

93.33 (84)

6.67 (6)

--

A 24 hour recall method was used to find out the dietary pattern of the patients. Information
about the food consumption pattern of the different foodstuffs like cereals, pulses, vegetables, roots
and tubers, fruits, milk and milk products and fats and edible oils were recorded. Intake of different
food stuffs were noted before and after diet counselling. The mean intake of different food stuffs
consumed were then computed for a day and compared with the slightly modified balanced diet for
the diabetics given by Raghuram et al. (2000). Nutrition Education was imparted to diabetic subjects
for assessment of food intake.
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RESULTSAND DISCUSSION
Food intake was studied by 24 hours recall method at two levels i.e. prior to counselling and

after the counselling. Adequacy of food intake of the diabetics was assessed and further the level
of adequacy of food intake was expressed in per cent food intake in reference to the balanced diet.
Results of the present study are interpreted in terms of different food stuffs.

Cereals and millets :
The major cereals consumed in Rajasthan state are wheat, rice, bajra and maize. These are

the major sources of energy and also of carbohydrates in the diet, contributing 70-80 per cent of the
total energy. The overall mean intake of the cereals before counselling was found to be 106.28 per
cent (265.7 g) of balanced diet. The overall mean depicted adequate intake of cereals by the study
group although intake varied in BMI groups. After 3 months of counselling the repeated data
revealed slight decrease in overall mean consumption. It was noted that after the counselling the
cereals consumption was 94.72 per cent (236.8 g) of balanced diet. Further the intake of cereals by
different BMI groups depicted that males and females of obese group were consuming cereals as
207.02 and 151.00 per cent, with normal weight group as 111.6 and 103.6 per cent and underweight
group as 59.73 and 53.73 per cent of balanced diet (Table 2, 3).

Thus, obese subjects were consuming very high amounts of cereals and millets. Normal weight
males were noted to consume slightly higher than adequate levels but normal weight females were
consuming nearly adequate amounts. Further underweight subjects were noted to consume
‘inadequate’ amounts of cereals. But after the counselling and composite menu plan given to the
subjects, all the BMI groups were noted to consume ‘sufficiently adequate’ amounts of cereals.
Comparing the data sex wise only underweight females were noted for ‘moderately adequate’
intake (83.33 %). Rest were noted for ‘sufficiently adequate’ intake. Further significant (P<0.005)
difference in cereals consumption was noted prior and after the counselling within the same group.
Whereas non significant difference in cereal consumption was noted.

Pulses and legumes :
Major consumption of green dal and chana dal was noted in case of all the subjects. Overall it

was found that the consumption of pulses and legumes was less than adequate levels specially in
female subjects. The overall mean noted for at prior counselling level was 51.1 g, which was
calculated as 85.25 per cent of balanced diet. But after the counselling, the significant increase
(P<0.01) was noted in the consumption. The overall mean was 101.62 per cent (61.15 g) of balanced
diet (Table 2, 3). Thus after the counselling, the consumption was noted to be ‘sufficiently adequate’.
In varied BMI groups, it was observed that obese males and normal weight subjects were consuming
sufficient amount of pulses and legumes (91.73 to 108.83 % of balanced diet) per day. Whereas
obese females and underweight subjects were noted to consume ‘inadequate’ amounts (66.87 to
73.35 % of balanced diet) of pulses and legumes per day. Further, after the counselling all the BMI
groups were noted to consume adequate or more amounts (91.15 to 113.33 % of balanced diet) of
pulses and legumes per day. Comparing within the groups, a significant increase (P<0.005) in
intake was noted after the counselling in obese females and underweight subjects. Further, a non
significant difference was noted.

Green leafy vegetables :
Prior to counselling, subjects were consuming 90.65 per cent of modified balanced diet (100
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g). But after the counselling the level of consumption significantly (P<0.01) increased to 111.05 per
cent (Table 2,3). The mean intake of leafy vegetables by the diabetics of obese and underweight
category was noted to be ‘slightly inadequate to moderately adequate’ (75.2 to 87.90 % of balanced
diet) but normal weight subjects were noted to consume ‘sufficiently adequate’ (102.6 to 109.02 %
of balanced diet) amounts of recommended allowances (100 g). Further, after the counselling
significant increase in consumption of green leafy vegetables to ‘adequate or more’ (100.1 to
120.48%) was noted in obese (P<0.005) and underweight subjects (P<0.01) subjects. Non significant
difference was noted prior and after the counselling.

Roots and tubers :
The overall mean intake of roots and tubers was noted as 96.0 per cent of balanced diet as per

100 g of requirement. Thus, the intake prior to counselling was found to be sufficiently adequate.
But, since the roots and tubers are recommended in less amount due to their starch content therefore,
the counselling was done as per intake in decreased amount. The level of intake after the counselling
was noted as 84.60 per cent of balanced. Significant decrease (P<0.01) in the level of intake was
noted when compared within the group. When comparing the intake of obese, normal weight and
underweight subjects, the consumption in obese group was found to be ‘sufficiently adequate or
more’ amounts (106.8 to 120.64% of balanced diet). Whereas in normal weight subjects the
consumption was found to be ‘sufficiently adequate’ (90.12 to 95.92%) and in underweight subjects,
the level of intake was ‘slightly inadequate to moderately adequate’ (72.18 to 89.22%) to balanced

Table 3  : Mean intake of food  as per cent of balanced diet by the diabetic subjects, prior and after the
counselling

Obese Normal weight Under weight Total Overall
Food groups

M F M F M F M F

Cereals and millets
Prior Counselling

After Counselling

207.02

101.00

151.00

99.07

111.60

101.60

103.60

92.00

59.73

95.66

53.33

83.33

116.44

99.04

96.11

90.40

106.28

94.72

Pulses and legumes
Prior Counselling

After Counselling

91.73

101.95

69.90

100.20

106.68

113.33

103.72

108.35

73.35

96.67

66.87

91.15

90.5

103.40

80.00

99.83

85.25

101.62

Leafy vegetables
Prior Counselling

After Counselling

82.2

118.1

75.95

110.8

109.02

115.32

104.12

110.23

85.00

110.00

87.90

102.12

92.00

114.40

89.30

107.70

90.65

111.05

Roots and tubers
Prior Counselling

After Counselling

120.64

85.29

109.01

82.32

95.92

90.29

90.12

89.02

89.22

80.13

72.18

80.95

101.60

85.23

90.40

84.00

96.00

84.60

Other vegetables
Prior Counselling

After Counselling

105.45

103.29

99.01

95.02

115.15

121.29

108.11

101.29

95.24

102.19

85.29

90.34

105.20

108.90

97.40

95.50

101.30

102.20

Fruits
Prior Counselling

After Counselling

62.89

95.30

55.19

90.00

69.14

101.29

52.03

85.14

48.02

85.01

45.29

89.32

60.00

93.80

50.80

88.10

55.44

90.95

Milk and Milk Pdts.
Prior Counselling

After Counselling

93.33

98.33

66.96

93.33

116.76

115.00

80.26

96.89

66.67

96.67

69.33

96.4

92.23

103.33

72.17

95.47

82.2

99.4
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diet. But after the counselling the amount of intake was found to be ‘slightly inadequate to moderately
adequate’ in all the BMI groups. The intake was noted as 75 to 90 per cent of balanced diet (Table
2,3). Further, significant (P<0.005) decrease in intake of roots and tubers was noted in obese
subjects after the counselling. A non significant difference was noted prior and after the counselling.

Other vegetables :
Overall mean intake of other vegetables like bitter gourd, ridge gourd, brinjal etc. were noted

to be ‘sufficiently adequate’ i.e. 101.3 per cent of balanced diet even at prior counselling level of
study. After the counselling the consumption of other vegetables were noted to be nearly the same
as 102.20 per cent of balanced diet (Table 2,3). Further a non significant difference was noted
before and after the counselling. All the 3 groups i.e. obese, normal weight and underweight were
consuming adequate levels of ‘other vegetables’ with a non significant difference in intake at both,
prior and after the counselling.

Fruits :
Fruits are noted as a good source of vitamins and minerals. Fruits also contain pectin (soluble

fibres) which provides bulk to the diet, thus helps in maintaining bowl movements and blood glucose
level. Commonly consumed fruits by the study group were guava, jamun, grapes, mateera, banana
etc. The mean intake of fruits was found to be between 50 to 70 per cent of the recommended
requirement (100 g per day) prior to counselling (Table 2,3). Thus ‘inadequate’ intake was noted
with the overall mean for stratum I as 53.33 per cent of balanced diet (100 g). After adequate
counselling, explaining the essentiality of intake of seasonal fruits but in restricted amount, the
change in intake was noted. The mean consumption increased to 90.95 and 91.78 per cent of
balanced. Thus, highly significant increase (P<0.005) was noted after the counselling. Comparing
according to the BMI, all the groups were consuming inadequate amounts (45.29 to 69.14% of
balanced diet) of fruits. Also, females were noted to consume less amounts than males. The reason
may be lack of knowledge, ignorance, cost and traditional beliefs. But after providing the list of
fruits to be taken and their amount, in the counselling, significant (P<0.005) increase in intake
(85.14 to 101.29% of balanced diet) was noted as ‘moderately to sufficiently adequate’ levels by
the BMI groups.

Milk and Milk Products :
Practice of consuming milk and milk products was seen less in the subjects, specially females

due to orthodox thinking and boundation. The intake of milk and its products prior to counselling
was noted to be 82.2 per cent (246.6 ml) of balanced diet But after the counselling the significant
(P<0.005) increase in intake was noted as 99.45 per cent (298.2 ml) and 100.32 per cent (300.9 ml)
of balanced diet. Further, in groups separately at prior counselling level, the mean intake was noted
to be ‘sufficiently adequate’ only in obese and normal weight males (93.3 % and 116.70 %). Rest
of the BMI groups was consuming inadequate amounts (between 66.6 % to 81.8 %) of milk and its
products daily. But after the counselling the ‘sufficient adequate’ consumption as per balanced diet
was noted for all the groups (93.3 to 116.6% of balanced diet). A significant (P<0.005) increase in
intake was noted for all the groups after the counselling (Table 2,3)

Fats and edible oils :
Both the quantity and quality of fats influence the lipid profile and in turn increases / decreases
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the risk of heart diseases. Lean et al. (1991) and GSEDNU (1997) recommended that diet of
diabetic patients should provide equal proportions of saturated, monounsaturated and polyunsaturated
fats in order to maintain good status of lipid profile.  Intake of fats and oils is more in practice in
general masses of Bikaner city. Prior to counselling 45.5 g of intake was noted to be 227.65 per
cent of balanced diet. Thus the intake was more than the twice of the recommended values. The
results of the study conducted by Bordia and Choudhry (2003) revealed that the daily intake of fats
by the subjects was 146.7 per cent of the recommendation. Although in the present study, the
consumption was noted to be very high (more than twice of the recommended values). After the
counselling the amount of fat intake noted was 114.10 per cent (22.8 g) of balanced diet (Table
2,3). Although highly significant decrease (P<0.005) was noted in terms of intake of fats and oils
after the counselling but still the consumption was noted to be slightly higher than the balanced diet
(20 g).

Now, comparing the groups separately obese subjects were consuming ‘very high’ amounts
of fats and oils (434.93 to 469.0%); normal weight subjects were at markedly high intake (191.5 to
231.0%) and underweight subjects were at ‘slightly high’ intake (104.0 to 135.2%) of balanced diet
of fats. But after the counselling significant (P<0.005) decrease in the consumption of fats and oils
was noted but still the intake was found to be higher (101.5 to 149.0 %) than the balanced diet.
Further, a non significant difference was noted.

From above overall results of intake of different food groups, it can be concluded that prior to
counselling, the consumption of cereals, pulses, green leafy vegetables, roots and tubers and other
vegetables was noted to be nearly ‘sufficiently adequate’, whereas intake of fruits and milk and
milk products was inadequate to the balanced diet. Further, the intake of fats was noted to be very
high than the recommended balanced diet. Although the consumption of different food groups
varied from ‘more than adequate to inadequate’ levels in obese, normal weight and underweight
subjects but as an impact of counselling the adequate intake of different food groups by the subjects
was noted.
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