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RESEARCH DESIGN AND
METHODS— Five obese subjects and
one mildly overweight subject with
OBJECTIVE— To determine whether low-glycemic index (GI) diets have clinical NIDDM (3 men, 3 women; 63 ± 4 yr of
utility in overweight patients with non-insulin-dependent diabetes mellitus age [range 53 -72 yr]; body mass index
(NIDDM).
32.1 ± 2.4 kg/m2 [range 24.5-39.3 kg/
m2]) took part in a randomized crossover
RESEARCH DESIGN AND METHODS— Six patients with NIDDM were stud- dietary trial consisting of two 6-wk exied on both high- and low-GI diets of 6-wk duration with metabolic diets with a perimental periods separated by a 4- to
randomized crossover design. Both diets were of similar composition (57% carbo- 6-wk washout. For the 1st and last 2 wk of
hydrate, 23% fat, and 34 g/day dietary fiber), but the low-GI diet had a GI of 58 each period, subjects were provided with
preweighed portions of all starchy foods,
compared with 86 for the high-GI diet.
cheese, and tinned sauces in their diets.
RESULTS — Small and similar amounts of weight were lost on both diets: 2.5 kg on They provided their own milk, vegetables,
high-GI diet and 1.8 kg on low-GI diet. On the low-GI diet, the mean level of serum fruit, and margarine according to specified
fructosamine, as an index of overall blood glucose control, was lower than on the daily meal plans. During the middle 2 wk,
high-GI diet by 8% (P < 0.05), and total serum cholesterol was lower by 7% they provided their own foods according
to a detailed menu plan similar to that
(P < 0.01).
during the metabolic periods. According to
CONCLUSIONS— In overweight patients with NIDDM, reducing diet GI im- standard practice for overweight patients
with NIDDM, diets were designed to be
proves overall blood glucose and lipid control.
moderately reduced in energy to induce
0.5- to 1-kg weight loss/week.
ifferent foods may produce mark- (2). Classifying foods based on their glyceThe high- and low-GI diets had
edly different glycemic responses mic responses with the glycemic index similar macronutrient contents: 1388
independent of the amount of car- (GI) may be useful to supplement data and 1388 kcal, 198 and 197 g carbohybohydrate that they contain (1). The dif- about food composition in planning ther- drate (57%), 36 and 36 g (23%) fat, 66
ferences in glycemic response are related apeutic diets for diabetes (3). However, it and 67 g (20%) protein, 33 and 34 g
to differences in the rates at which their has been suggested that the GI has no total fiber, and 9.8 and 10.2 g soluble
carbohydrate is digested and absorbed clinical utility because the differences in fiber, respectively (5,6). The GIs of the
low- and high-GI diets were 58 and 86,
respectively.
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glycemic response between foods, although statistically significant, are too
small to have any clinical significance (4).
Therefore, our purpose was to
use knowledge of the GI of foods to reduce the glycemic impact of the diet
without changing macronutrient composition. We have studied this maneuver in
overweight patients with non-insulindependent diabetes mellitus (NIDDM) to
see whether there were beneficial effects
on blood glucose and lipid control.

Short report

Table 1—Body weight, blood glucose, and serum lipids of 6 patients with non-insulin-dependent diabetes mellitus on 6-wk high- and
low- glycemic-index (Gl) diets
Low-GI DIET (WK)

HIGH-GI DIET (WK)
WK 0

WK 4

WK 2

WK 6

WK 0

WK 2

WK 4

WK 6

85.7 ± 2.7

84.1 ± 2 . 7

84.1 ± 2.5

83.2 ± 2.5

84.9 ± 3.2

83.6 ± 3.2

83.2 ± 3.0

83.1 ± 2.8

9.3 ± 0 . 7

9.0 ± 0 . 8

8.8 ± 0 . 7

8.4 ± 0.6

9.5 ± 0.9

8.9 ± 0.7

9.0 ± 1.1

5.06 ± 0 . 6 6

5.00 ± 0 . 6 0

4.95 ± 0.62 5.12 ± 0.58 5.13 ± 0.49

4.75 ± 0.45

4.53 ± 0.50

8.4 ±0.7
4.56 ± 0.53

TRIGLYCERIDE (MM)

6.49 ± 0.73

6.53 ± 0.81

6.44 ± 0.78 6.74 ± 0.91 6.51 ± 0.77

6.20 ± 0.79

6.17 ± 0.82

HIGH-DENSITY UPOPRO-

3.29 ± 0 . 4 9

3.54 ± 0 . 6 4

3.67 ± 0.72 3.61 ± 0.72 3.31 ± 0.57

3.38 ± 0.45

3.28 ± 0.62

0.79 ± 0.06

0.74 ± 0.07

0.75 ± 0.06 0.70 ± 0.06 0.79 ± 0.05

0.69 ± 0.05

0.68 ± 0.06

0.69 ± 0.05

4.20 ± 0.64

4.18 ± 0.64

4.03 ± 0.61

3.98 ± 0.76

4.00 ± 0.79

4.04 ± 0.68

WEIGHT (KG)
FASTING BLOOD GLUCOSE
(MM)
FRUCTOSAMINE (MM)*
TOTAL CHOLESTEROL

2.81 ± 0.35
TEIN CHOLESTEROL

(MM)

LOW- DENSITY UPOPROTEIN
CHOLESTEROL (MM)

4.41 ± 0.87

4.22 ± 0.64

Values are means ± SE.
*P < 0.05, tP < 0.01, low- vs. high-GI diet.

tosamine with previously described methods (7). Low-density lipoprotein (LDL)
cholesterol (mM) was derived from the
equation LDL = total cholesterol —
(HDL + TG/2.2). Two subjects did not
complete the last week on both periods
because they had to leave town, and blood
samples were obtained at 0, 2, 4, and 5
wk.
Results are means ± SE. Data were
subjected to analysis of variance with subject, time, and diet as variables and
P < 0.05 taken as the criterion for significance. The protocol for these studies was
approved by the Human Subjects Review
Committee at the University of Toronto.

0.76 (237 ± 29 mg/dl), respectively)
were significantly less than those on the
high-GI diet (5.02 ± 0.60, P < 0.05 and
6.57 ± 0.83 (254 ± 32 mg/dl), P <

o

I ""I

10
-••••i

\

20
6
4
2
n

-2

I

I
I-O-I

-4
-6
-8
10

• V

-O-l

•

RESULTS— Weight loss over the
6-wk study periods was small, being 2.5
kg on the high-GI diet and 1.8 kg on the
low-Gl diet (Table 1). Fasting blood glucose (FBG) fell by a similar amount on
both diets (Table 1). Serum fructosamine
and cholesterol levels fell significantly on
the low-GI diet with no change on the
high-GI diet (Fig. 1). The mean levels of
fructosamine and cholesterol on the
low-GI diet (4.61 ± 0.48 and 6.12 ±

o Low GI

10 . • High GI

0.01). A change in very-low- density lipo protein cholesterol presumably contributed to the fall in total cholesterol because the changes in LDL and HDL were
not significant (Table 1). The reduction
in serum TG on the low-GI diet was not
significant in the entire group. However,
in the five subjects with TG >2.2 mM,
the serum TG level was 22.4 ± 5.6%
(P < 0.02) lower at the end of the lowGI diet than at the end of the high-GI
diet.

0

2
4
Weeks on Diet

6

Figure 1—Mean ± SE percentage of changes
from baseline (wk 0) in fasting serum fructosamine and cholesterol levels of 6 subjects with
non-insulin-dependent diabetes mellitus on highand low-gfycemic index (Gl) diets for 6 wk.
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CONCLUSIONS— Reducing the overall glycemic impact of the diet without
changing nutrient composition or dietary
fiber content resulted in clinically significant improvements in blood glucose and
lipid control despite a modest weight reduction during both the high- and
low-GI diet periods. Because a similar
amount of weight was lost on both diets,
the differences in blood glucose and lipid
control between the high- and low-GI
diets is not due to weight reduction.
Weight reduction was presumably the reason for the small falls in FBG
seen on both diets. Reduced energy in-
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6.00 ± 0.69

(MM)t
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take may reduce FBG before appreciable
amounts of weight are lost (8). However,
the fall in FBG on the high-GI diet was
not accompanied by a fall in fructosamine as an index of overall blood
glucose control, and the changes in FBG
were similar on both diets. Therefore, the
reduction in fructosamine on the low-Gl
diet cannot be accounted for by a change
in FBG and is presumably due to reduced postprandial blood glucose responses. Although not shown here, we
and others have shown that reducing the
Gl of mixed meals results in predictable
reductions in postprandial glycemic responses (3).

