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ABSTRACT The dietary staius of diabetics as comgared
1o narrnal subjects was assessed by body size measures, di-
elary history and some biochemical measures. The shady
revedled that the food behaviour and dietary intake patiern
of the diabetics was similar o that af normal. The diels were
essentially that of vegetarian, high in carbohydrate. Though
the body mass index (BMI) was within the normal range,
energy intake was found to be lower than the recommended
distary intake (RDM) However, the snergy intake met the
bazal emergy requirement of the subjects, Mutritional qual-
ity of diei was found to be low in micronutrients particu-
larty retimal, mon and Becomplek vitaming. Though the ol
chalegterol and fasting blood glucese was significantly
higher (P < 0.01) in the diaberic group the heemoglobin
bewels did not diffier between normal and diabetics

INTRODUCTION

The study of life-style of populations in In-
dia, where large majority subsist on high-carbo-
hydrate diet, revealed a low prevalence rate of
chronic diseases that affect the western world.
Current evidence suggests that diets high in car-
bohydrate, fiber and low in fat can favourably
influence the insulin response and reverse the
diabetic state to normal (Anderson, 1986). Such
diets have also been found to retard the develop-
ment of complications that are associated with
uncontrolled and progressive diabetes (Fajans et
al., 1978; Ganda, 1980). The conventional treat-
ment of diabetes includes insulin and oral
hypoglycemic drugs (Mayer, 1991). Hence pa-
tients tend to ignore the need for dietary compli-
ance. As diet appears to have a far-reaching ef-
fect on health, it is important to assess the di-
etary intake pattern of communities, Earlier stud-
ies indicate a high carbohydrate and low fat in-
take by diabetics which was similar to the pre-
vailing dietary pattern of the normal population
in Mysore (Khanna and Puttaraj, 1985; Asha and

Punaraj, 1996). It was also reported that there was
no difference in dietary pattemn of the diabetic be-
fore and after the onset of disease. Hence, it was
thought essential to compare the dietary intakes of
diabetics with that of normal individuals,

METHODOLOGY

A total of 57 non-insulin dependent diabetic
patients (NIDDM) (34 men, 23 women) aged 29-
59 years attending the outpatient diabetic clinic
at the railway Hospital and Vikram Clinic,
Mysore were selected for the study. They had
been diagnosed as having diabetes for more than
a year. All the subjects were in good general
health except for having diabetes. Thirieen sub-
Jjects were being treated by diet alone 44 by oral
drugs.

A total of 59 volunteers (30 men, 29 women)
aged 21-45 years with normal glucose tolerance
(as tested by oral glucose tolerance test) and
within desirable range of body mass index (BMI)
participated in the study. They were selected from
among the persons accompanying the diabetic
subjects,

Body Size Measurements 1 (Height and
weight) as described by Jelliffe (1966) were re-
corded twice for each subject. The BMI was cal-
culated (wt'ht’ in kg/m?) as an index of obesity.
Biochemical indices viz., fasting blood sugar
{(FBS), total cholesterol and haesmoglobin were
also measured by standard technigues in all sub-
jects, In addition, blood pressure measurements
were also recorded.

The subjects were interviewed with the help
of a questionnaire using 24 hr recall method of
dietary survey. Repeat data were collected which
included information on food frequency, dietary
pattern and food habits of the family. Household
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measures relevant to Indian cuisine (serving
bowls of various sizes, spoons or laddles) were
used 1o assess the portion size. The data from
the 24 hour recall were analyzed and nutrient
intakes were calculated using the Indian food
composition tables (Gopalan et al., 1989).

The constituents of fat (calculated as part of
the total fat) and dietary fibre content of the foods
consumed were calculated using reported values
(CAST, 1986). Recommended dietary intake
(RD1) energy and protein was derived for each
subject using ICMR recommended dietary allow-
ance (ICMRE, 1987). Resting WHO/FAD equa-
tions (WHO/FAQ, 1985). Desirable dietary pat-
tern (DDP) was computed based on Recom-
mended dietary intake (RDI) (ICMR, 1287) for
adults with IBW (ideal body weight) to give
1800-2100 calories and 50-60 protein per day.
The nutrient intakes in both groups were analyzed
and differences was tested by Student’ “t” test.

RESULTS

Socip-economic data of the subjects re-
vealed that all the subjects were from middle
socio-economic group having a moderate edu-
cational status. The onset of diabetes was around
40 plus years for majority (64%) of the diabetic
subjects and below 40 years for the rest. Both
nommal and diabetic subjects were leading a sed-
entary life-style.

Mean anthropometric measurements of the
subjects are presented in table 1. The somatic
measures - height and weight, were found to be
within the normal range for majority of subjects,
though diabetic women showed an upward trend.

Table 1: Body size and Biclogical data of the subjects

{ & +5D)
Digbetica  Digbeiics  Moarmals  Mormels

Parameler Men Women Men ]
'ﬂ'dp;h: G062E.TS  SHSEES4 360103 SXIal0uD
Hﬂwﬁ 166.3 47.54 15412795 1666aTd 1575288
Body Mg 219237 246a33 203234 700248
Imdex (BMITY
Fasting blood 16002262 14332122 Tadelll 603493
sugar (mg %)
TII::II 000186 1TRORI0S 180.5:22.7 177 042000
chalesteresd
(mg %)
i im 13006 109400 127213 Lh4a2d
ig %)

ASNA URCO) ANDSHASHIKALA PUTTARAL

Biological data of the subjects is also grven
in table 1. Mosi subjects in both groups had the
haemoglobin level and total cholesteral levels
within the normal range. However, the fasting
blood sugars were significantly high{P=0.01)in
the diabetic group.

The meal pattern of the subject inboth groups
was similar to that prevalent in Mysore area con-
sisting of two meals and one breakfast. The dia-
betic subjects had been advised by the attending
physician, at the onset of disease, to decrease the
consumption of certain foods, viz., rice, sugar,
fatty foods, fruits and mbers and to include foods
like ragi ( Elucine coracana), wheat, green leafy
vegetables and pulses. Most of the subjects
showed an inclination towards following dietary
counselling imparied to them,

Tahle 2: Mean food intake of the subjects (x = 5D)

Foods Dinberics Marmal

gty Men  Women  Mem  Wowem DDP
Cereals 260 =35 U IR M50 IRRIF 240
Pulses de15 B2 kS ] A8 Bl
Oreen leady ld4al] e ] Bk XX 2817 1040
wegelablec

Clthar 3030 TS I3AT METT 50
wepelables

Roots and Hel3 I5xl} M7 Mwi &0
Tubern

MAilk and mill, 75645 B35 Iifedl  JOEx&0 150
producis

Sugar and axd Sd 1% 1816 30
Jaggery

Fais and Cils 17472 Iz i Ak 184 |
Fruits THIT Tl 15478 pLitee 100
Flesh Fands Hil 423 1 5&5 Bitd

*DOF - Desiable dictary panien- compuied based on the RDA
fior gedules with 1BW s give 1200-2000 calones and 60 § protein/day

The mean food intake of the subjects is pre-
senited in table 2. Cereals were the major item of
the foods consumed, followed by pulses and milk
and its products. Their diets consisted of low
amounits of green leafy vegetables and other veg-
etables. Though the cereal intake of the subjects
was within the range, it was found to be low in
normal women when compared to the desirable
dietary pattern (DDP). With respect to other pro-
tective foods like pulses, milk, vegetables espe-
cially green leafy, fell short of the desirable pat-
tern in both the groups.

The daily nutrient intake of the subjects iz
given in table 3. The pattern of mean per cent
energy contributed from carbohydrate, protein
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and fat was 70, 10 and 20, respectively in both
the subject groups. The mean carbohydrate in-
take ranged from 185-230 g per day. The energy
and protein intake, when compared to RDA of
Indian (ICMR, 1987) was inadequate in both
groups. However, the low consumption of diet
did not reflect in their body weight as BMI was
within normal range for majority of subjects.
The of lower energy and protein in-

take as compared to the recommended intake

Table 3 : Mean nutrient intake of the subjects { 1+ 5D
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(Table 4) was similar, in both the groups. It was
interesting to note that energy consumed per kg
body weight decreased as the BMI increased in
both the groups (Table 5). The energy intake met
the basal energy in most of the subjects with BMI
less than 24 in both groups, however, it did not
meet the minimum required for sedentary life style.

The intake of total fat in terms of 1ts con-
stituents is presented in Table 6. Mean intake of

Mema Mutvienss Daberics Mol
Men Wamaen Men Wairet
Erergy (Keals) 1273 186 1185 =168 1300 = 195 100 = 120
Carhydrate {g) 225 & 19 06 = I8 X3y = 3% 185 &« 25
(700 70 (T0) {70)
Protesi (g 5 =75 £ 6 2 2 6 T 4
{1y iy iy {1y
Tat (g) M5 = B 251 = 9 2y = o Hdx &
(18} {19 (18} (200
Dwetary ilbre (g) Mo £ 5 30 0+ 5 Ny 2 6 M1+ 4
Caleiam (mg) 413 £19%4 305 |-3 26 £ M Pl I
ran {Fgh e & 1.7 0T £ 16 1+ 2 924 14
Fetinol {mg) g = 290 412 &27.0 420 + 438 ¥+ 254
Thiamine{mg} 117 = 003 Lot = 004 1.7 & 02 09+ 0l
Ribsaflawing meg) 06l = 002 057 = 009 07 = Wl 09+ 04
Miacm {mg) 177 & 1.25 TG & 095 73 = 1.3 0 14
Viramin C (mg} 2 o+ 206 363 £201 BED = 151 351 = 147

Values in parenthesis indicate %% calories from carbobydrate protein and fat.

Table 4: Energy and Protein intake of the subjects by
age-wive classification (z £50)

Age group  Na, Energy (Keals) FProvein (g)
[l [/ {l FEd

. Duaberies

M3 M 2 1364 = 36 2020 £ 40 36 £2.0 55 =0
W . . . -

40-990 10 14T £ |-5 1964 &£ 9538+ 9 SH 46
W

0-\M 2 1364 £ 36 2020+ 40 362055 20
W . . . . -

40-49 B4 10 1478 £ 105 (964 £ 95384 9 SE 4k
WoOB 127+ 212 |0 £ 10932 8 520

S0-59M 20 1300+ BE 1930 968 342 T G0 b

W05 1380 £ 146 1742 £ 93 32+ F 55 x4
1 Norsials
20-29 M 20 L2B0 £ 190 2102 £ 11831 = 4 54 = 8
W« T2k 130 1900 £ 120282 5 50 =8
20 M 2 1350 & 127 1980 £ 103 34 = 7 60 =3
W5 1085+ 00 1800+ B5 272 5 Sd wdh
-50M 7 1335+ B 1102130332 8 60 & 4
W . . . . -

I = Actual Intake’ B = Men
2. = Recommended "W = Women

Table 5: Energy Intake and Body Mass Index of the sub-

jects { x 500
Bisal Ewsrgy  Emergy imtwke Energ
B N iKeals) K eaiy) recommesden
iKenizr
i 21 21 11 12
1. Dinberics
e M I 26 1350226 25 13T0:&0 36 2000wHG
W i m 1210221 28 1238236 33 15H0wS0
> 2430M 22 1§ 1620220 20 1300:48& 36 PDA0=A4
W Ir -} 1375236 20 | 30040 14 1H10=S0
Il Normals
1924 M 1% B 1491236 26 1330z66 1R 2030w El)_
W15 I 12RSall 35 1282=26 3B | ThS5ohd
2430 M 9 X5 ITRO=VE OXE O1550a01 3% 2200147
W14 I 1268=43 M |310edd 3§ 2000110

I, = Calories’kg body weight M = Men
2. = Calories'day W = Women

both total fat and cholesterol was low in both
groups. The diet consisted of polyunsamrated 1o
saturated in the ratio of 1.0. Mean intake of cho-
lesterol was low both in diabetics {22 mg) and
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Table & : Mean daily intabe of total and different fats

(% SD)

Fats Diabetics Mormulz

Men  Women  Men Women
Fat {g) 24.5£8 230 &% MLTEG 204G
Seturated fof {g) 66428 6.2423 66632  6Ex10D
Manoun 97540 105543 92225 10.622.4
salurated fat (g)
PUFA (g} 5242 58423 4Bk1.5 57413
Cholesteral (mgh21 418 3 32.4+£0.2 388288 2532102

normal (32 mg).

With regard to other nutrients (Table 3) in-
take of calcium, thiamine and vitamin C were
satisfactory but on the lower range in women
(normals).

DISCUSSION

In communities with low prevalence of dis-
eases like diabetes, chronic heart disease, the
diets contains 10-11 per cent of total proteins and
2.25 per cent of total fats and when consumed in
reasonable voleme should satisfy the energy
needs. In addition to be nutritionally sound, it
should contain foods like green leafy vegetables
to satisfy the micronutrient needs (Goor and
Riflkin, 1982).

The appropriate amount of carbohydrate
universally accepted in a diabetic diet is around
60-65 per cent of the lotal calories. Studies by
various groups have demonstrated better glucoss
conirol, lowered insulin requirements and in-
creased sensitivity of peripheral tissues to insu-
lin in patients treated with such diets (Anderson
and Ward, 1979 and Anderson and Chen, 1979,
Jenkins et al., 1980; Miranda and Horwitz 1978,
Simpson et al,, 1981). In South India, 70-E0 per
cent of the total calories are derived mamnly from
carbohydrates,

As it is seen, the dietary pattern of the sub-
jects in the present study was that of high carbo-
hydrate, moderate fiber and low in fat witha P
5 ratio of 1.0. However, it fell short in micronu-
trients specially retinol, iron and B group of vi-
tamins. Actual energy intake were lower than
Recommended Dietary Allowance (RDA)
(ICMRE, 1987). Though their energy intake met
the basal energy (BMR), it did not meet the mini-
mum required for sedentary life-style.

High intakes of protein have been reported
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to improve metabolic control and lower the insu-
lin requirement in diabetics (Spiller et al., 1987,
Seino etal., 1983; Welch, 1991). In the present
study, as the protein intake ofboth the normal and
diabetics was lower than RDA, it is suggested
that the intake of protein may be increased through
the inclusion of more pulse. Since pulses as a
class have been shown to produce favourable
effect on carbohydrate and lipid metabolism
(Jenkins et al., 1980, 1982, 1984; Thome et al.,
1983)

It is stated that the deficiency of micronu-
trients such as calcium, iron, vitamin A are asso-
ciated with atherosclerotic cardiovascular dis-
eases or with derangement in lipid and carbohy-
drate metabolism (Kumup, 1989; Turner, 1982).
It appears that vitamin and mineral deficiencies
which are present in young adulthood if carried
over with aging will result in the carly onset of
age related dizeases. Thus, the aging process along
with deficiency of micronutrients may bring about
impairment in energy utilization per se. In the
present study as most of the dizbetic subjects
belonged to a older age group, it is possible that
low intake of protective foods coupled with sed-
entary life-style over an extended period of time
might have contributed to diabetes.

While no modification need to be introduced
in the prevailing dietary pattern, it is important
to specify the actual quantity of the foods to be
consumed. Much more important is the type of
carbohydrate, that would favourably influence
the glycemic responses. Though the habitual In-
dian diet is high in fiber, it may not be effective
in reducing the post-prandial glycemia as the
major spurce of fiber is derived from cereals.
Hence, it 15 suggested that addition of legumes
in the diet as accompaniments would certainly
increase both the protein and soluble fiber con-
tent of the diet, which would in turn have a fa-
vourable effect on the carbohydrate metabolism,
It may also be worthwhile to correct the
micronuirient deficiencies in order to check the
progress of disease in diabetic and to prevent the
early onset of age-related diseases in normal

population.
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