O R I G I N A L

A R T I C L E

Comparison off Diets off Diabetic
and Nondiabetic Women
TOMOKO SHIMAKAWA, SCD
MG HERRERA-ACENA, MD
GRAHAM A. COLDITZ, MB, BS, DPH

JOANN E. MANSON, MD, DPH
M E I R J . STAMPER, MD, DPH
WALTER C. WILLETT MD, DPH

RESEARCH DESIGN AND METHODS— Participants in the Nurses Health
Study, a cohort of 121,700 registered female nurses, were followed since 1976. We
compared the usual dietary intakes of women who had been diagnosed with diabetes
mellitus by 1980 and age-matched nondiabetic control women; diets of these women
were assessed in 1980 and 1984 by a semiquantitative food frequency questionnaire.
The study examined 162 IDDM women and 738 NIDDM women. Similar comparisons were made for 429 women who developed NIDDM between 1980 and 1984.
RESULTS— Although differences were small, women with IDDM in 1984 and
women with NIDDM in 1980 and 1984 consumed less energy from carbohydrates,
especially from sucrose, and more energy from protein and fat than did control
women. Similar results were also found in 1984 for the 429 women who developed
NIDDM between 1980 and 1984. In 1980, energy from nonsucrose carbohydrate was
slightly higher in both IDDM and NIDDM women than in the control women.
However, in 1984, using a dietary questionnaire designed to assess more complete
dietary intake, less consistent results were obtained. Diabetic women tended to avoid
desserts and sweets, sugar-containing beverages, and alcoholic beverages but consumed more meat and meat products. Intakes of foods high in complex carbohydrates (e.g., bread, rice, pasta, and potatoes) were similar between diabetic and
control women.
CONCLUSIONS — The results suggest that these diabetic women did not consume
the high-carbohydrate, low-fat diets that the American Diabetes Association has been
recommending over the past decade.
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RESEARCH DESIGN AND
METHODS— The subjects were participants in the Nurses Health Study (7),
which included a cohort of 121,700 registered female nurses 30-55 yr of age in
1976. They all completed a baseline
questionnaire for height, weight, and
history of major illnesses, including cancer, CHD, and diabetes mellitus. Every 2
yr they have received a follow-up questionnaire to update diagnosis of major
illnesses; in 1980 and 1984 they completed self-administered, semiquantitative food frequency questionnaires ( 8 10). By 1984, 4232 women reported
having diabetes; in 1985 these women
were mailed a supplementary questionnaire to obtain detailed information on
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OBJECTIVE— To assess the dietary habits of diabetic women.

A

t the beginning of the 20th century, before insulin therapy was
available, very-low-CHO diets
were recommended for patients with diabetes mellitus (1-3). Because of increasing evidence that higher CHO intake does not impair glycemic control
and the growing belief that higher fat
intake increases the risk of CHD, the
ADA has recommended since 1979 that
diabetic patients increase CHO intake,
especially complex CHO to 50-60% of
calories and decrease fat intake to <30%
(4-6). Increased intake of dietary fiber
and decreased intakes of saturated fat
and cholesterol were also recommended.
Little is known about what diabetic patients actually eat and whether
their diets meet ADA's dietary recommendations. To address these issues, we
analyzed dietary data from female participants in the Nurses Health Study (7).
We compared dietary data collected in
1980 and 1984 from 1329 women who
had been diagnosed with diabetes by
1984 with dietary data from 1329 randomly selected, age-matched, control
women. Of the 1329 diabetic women,
429 women were diagnosed with diabetes between 1980 and 1984; thus, we
could also study changes in the diet after
the diagnosis of diabetes.
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NIDDM women diagnosed before 1980
as pre-1980 IDDM and pre-1980
NIDDM women, respectively. The
NIDDM women diagnosed between
1980 and 1984 will be referred to as
post-1980 NIDDM women. An equal
number of age-matched control women
was selected at random for each of the
diabetic women categories from the nondiabetic women in the Nurses Health
Study.

nutrient densities (e.g., percentage of energy intake, g or mg/1000 kcal) and energy-adjusted nutrient values (15). To
obtain energy-adjusted nutrient values,
residuals from regression analyses using
the nutrient value as a dependent variable and energy intake as an independent
variable were calculated. Because results
were similar between nutrient densities
and energy-adjusted nutrient values, we
present results for nutrient densities
only.

Assessment of dietary intake
Dietary information was obtained by a
self-administered semiquantitative food
frequency questionnaire, which asked
how often the individual consumed a
specified amount of various foods, on
average, over the preceding year. The
1980 questionnaire included 61 food
items; the 1984 questionnaire expanded
the list to 126 items, largely by separating foods that had been grouped together
previously, but also by adding more food
items. For each person, nutrient intakes
were computed as follows: for each food
item, the frequency of consuming specified amount of food was multiplied by its
nutrient value. Nutrient values of foods
were based primarily on U.S. Department of Agriculture sources (11). Separate publications were used for computing dietary fiber (12,13) and sucrose
(14). The reproducibility and validity of
the food frequency questionnaire have
been reported previously (8-10).
For the 1980 questionnaire, if
> 10 food items were left blank or if food
consumption was extremely low or high
(indicating that the instructions were not
followed properly), the questionnaire
was excluded from the analysis. The
1984 questionnaire was excluded if responses to >10 foods were left blank or
if energy intake was outside the range
600-3500 kcal. To estimate complex
CHO intake, we calculated nonsucrose
CHO by subtracting sucrose intake from
total CHO intake.
In addition to absolute values of
nutrient intakes, the nutrient composition of diets was calculated in two ways:
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Statistical analysis
Means and SDs for age, age at diagnosis
of diabetes, duration of diabetes, and
BMI (kg/m2) were calculated for each of
the three groups of diabetic women (pre1980 IDDM, pre-1980 NIDDM, and
post-1980 NIDDM). Means were compared using Duncan's multiple-range
test. When analyzed separately for the
1980 questionnaire and the 1984 questionnaire, mean BMI and nutrient intakes
of diabetic women were compared with
those of nondiabetic women using Student's t test. For nutrients that showed a
skewed distribution, loge-transformed
values were used for the comparisons.
Because the results from these two methods were similar, only the results from
the untransformed tests are presented.
RESULTS— In 1984, IDDM women
were younger and had been diabetic for a
longer time than NIDDM women (Table
1). The BMI was lower in IDDM women
than in NIDDM women (P < 0.05) but
did not differ significantly from the BMI
of the control group (P < 0.05). On the
other hand, the NIDDM women were
heavier than the corresponding control
group (P <0.001).
The 1980 nutrient intakes of
women who developed diabetes before
1984 and control women were compared (pre-1980 IDDM and pre-1980
NIDDM in Table 2). Absolute intakes of
sucrose and nonsucrose showed large
differences between diabetic and nondiabetic women: on average diabetic
women consumed 8.2-13.6 g less su-
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symptoms, laboratory findings, and
treatment of diabetes.
Women were identified as having
IDDM if they were treated with insulin
within 1 yr of diagnosis, were currently
receiving insulin, and met at least one of
the following criteria: hospitalization for
ketoacidosis, presence of ketones in the
urine on two or more occasions, body
weight at diagnosis no more than 20%
above ideal body weight for height, or
age at diagnosis <30 yr.
Women were identified as having
NIDDM if they were not classified as
having IDDM and met at least one of the
following five criteria: 1) symptoms of
diabetes (unusual thirst, polyuria, unintended weight loss, unusual hunger, genital pruritus, ketoacidosis, or coma) in
conjunction with FPG measurements
>140 mg/dl or random plasma glucose
level >200 mg/dl; 2) at least two FPG
>140 mg/dl; 3) at least two random
plasma glucose >200 mg/dl; 4) at least
two abnormal oral glucose tolerance test
results (FPG level >140 mg/dl or >200
mg/dl at 2 or 3 h); or 5) any two elevations of blood glucose defined in criteria
2, 3, and 4.
Among the 4232 women, 3132
women responded to the supplementary
diabetes questionnaire. From these 3132
women, we excluded 1423 as follows:
585 reported diagnosis of cancer or
CHD, 1051 did not respond completely
to either the 1980 or 1984 dietary questionnaire, and 213 were excluded for
both reasons. Of the remaining 1709
women, 1352 women met the above criteria for IDDM or NIDDM. Among them,
162 had developed IDDM before the
1980 questionnaire and 23 did so between the 1980 and 1984 questionnaires. The latter 23 women were excluded from the analysis because they
were too few to analyze separately, leaving a total of 1329 for our analysis.
Among women with NIDDM, 738
women had been diagnosed by 1980,
and 429 women were diagnosed between 1980 and 1984. Throughout this
study, we will refer to IDDM and

Diets of diabetic and nondiabetic women

Table 1—Characteristics of diabetic and control women
Pre-1980 1DDM
Diabetic
women
Age in 1984 (yr)
BM1 in 1984 (kg/m2)
Age at diagnosis (yr)
Duration of diabetes (yr)

50.8
24.3
31.5
21.3

Pre-1980 N1DDM

Control
women

162
± 7.6a
± 5.T
± 12.4a
± 10.4a

162
50.8 ± 7.6
25.2 ± 4.7
—

Diabetic
women
53.7
30.0
42.2
13.4

738
± 6.4 b
± 6.1 b
± 8.9 b
± 6.2 b

Post-1980 N1DDM

Control
women
738
53.7 ± 6.4
24.8 ± 4.3*
—

Diabetic
women
53.5
30.7
51.9
3.6

429
± 6.5 b
± 6.0 b
± 6.5C
± 1.2C

Control
women
429
53.5 ± 6.5
24.9 ± 4.8*
—

crose and 6 - 2 7 g more nonsucrose CHO
than nondiabetic women. Sucrose and
nonsucrose CHO compositions of the diets (percentage of energy from sucrose
and nonsucrose) showed similar results.

No significant differences were
found in macronutrient compositions of
the diets between pre-1980 IDDM
women and their control women, but
significant differences were found be-

tween the larger sample size of pre-1980
NIDDM women and their control
women. Although differences were small,
pre-1980 NIDDM women consumed diets lower in CHO and higher in protein

Table 2—Comparison of 1980 nutrient intake between diabetic women and control women
Pre-1980 IDDM

Pre-1980 NIDDM

Post-1980 NIDDM

Diabetic women Control women Diabetic women Control women Diabetic women Control women
n
Absolute values
Energy (kcal)
CHO(g)
Sucrose (g)
Nonsucrose (g)
Dietary fiber (g)
Protein (g)
Total fat (g)
Saturated (g)
Polyunsaturated (g)
Cholesterol (mg)
Nutrient densities
CHO (% kcal)
Sucrose (% kcal)
Nonsucrose (% kcal)
Dietary fiber (g/1000 kcal)
Protein (% kcal)
Total fat (% kcal)
Saturated (% kcal)
Polyunsaturated (% kcal)
Cholesterol (mg/1000 kcal)

162
1664
153
30.1
123
19.3
83.2
75.9
29.8
10.7
384

± 473
± 53
± 23.1
± 41
± 8.8
± 25.7
± 28.4
± 11.7
± 5.4
± 161

36.8 ± 8.3
7.2 ± 4.8
29.6 ± 6.6
11.7 ± 4 . 4
20.2 ± 3.9
40.7 ± 7.6
16.0 ± 3 . 6
5.7 ± 2 . 0
234 ± 81

162

738

1505 ± 463*
140 ± 53t
43.7 ±31.9*
96 ± 34*
14.9 =t 6.1=f
74.4 ± 28.3*
67.2 ± 26.2*
27.6 ± 11.7
8.3 ± 3.4*
329 ± 157*

1615
151
36.4
114
17.7
83.2
73.2
29.3
9.5
381

37.3
11.4
25.9
10.1
19.8
39.8
16.2
5.0
219

37.7 ± 9.5
8.8 ± 5.7
28.9 ± 7.5
11.3 ± 4 . 6
20.9 ± 4.2
40.1 ± 8.4
16.1 ± 3 . 8
5.3 ± 1.6
242 ± 101

± 9.1
± 6.9*
± 6.3*
± 3.4*
± 3.8
± 7.2
±3.5
± 1.5*
± 78

± 539
± 60
± 30.5
± 42
± 8.0
± 29.6
± 32.6
± 13.6
± 4.6
± 184

738
1576
152
44.6
108
17.1
74.4
68.7
27.3
9.2
325

± 521
± 60
± 28.6*
± 42*
± 7.8
± 26.2*
± 30.6*
± 12.3*
± 4.6
± 148*

38.8 ± 8.9t
11.2 ±5.6*
27.6 ± 6.9*
11.1 ± 4 . 0
19.1 ±3.9*
38.6 ± 8.0*
15.4 ±3.7*
5.2 ± 1.6
210 ± 75*

429
1624
160
50.3
110
16.8
77.8
71.3
28.9
9.4
343

± 605
± 73
± 43.3
± 46
± 8.3
± 30.1
± 34.0
± 14.3
± 4.9
± 146

39.4 ± 9.4
11.8 ± 7.5
27.6 ± 7.1
10.7 ± 4.2
19.5 ± 3 . 8
39.1 ± 8.2
15.8 ± 3.8
5.2 ± 1.6
218 ± 71

429
1566
151
45.8
105
16.7
74.5
68.6
27.7
9.2
325

± 472
±60
± 34.8
± 38
± 7.5
± 24.3
± 27.6
± 11.4
± 4.7
± 140

38.6 ± 9.4
11.3 ± 6 . 5
27.3 ± 7.1
11.0 ± 4 . 6
19.2 ± 4.0
39.0 ± 8.0
15.7 ± 3 . 5
5.2 ± 1.7
211 ± 72

Data are means ± SD; see METHODS for explanation of groups.
*P < 0.01 diabetic vs. control women using Student's t test.
tP < 0.05 diabetic vs. control women using Student's t test.
*P < 0.001 diabetic vs. control women using Student's t test.
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Data are means ± SD; see METHODS for explanation of groups. Values with superscripts a-c differ significantly at P < 0.05 among the three diabetic groups using
Duncan's multiple-range test.
*P < 0.001 diabetic vs. control women using Student's t test.
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Table 3—Comparison of 1984 nutrient intake between diabetic women and control women
Pre-1980 IDDM

Pre-1980 NIDDM

Post-1980 NIDDM

Diabetic women Control women Diabetic women Control women Diabetic women Control women
162

162

738

738

429

429

1733
189
29.1
160
20.7
82.5
70.9
25.4
13.3
337

± 524
± 64
± 16.9
± 53
± 8.6
± 28.9
±27.0
± 10.6
± 5.9
± 136

1736
204
44.3
160
18.8
77.4
65.4
23.7
12.4
305

±
±
±
±
±
±
±
±
±
±

505
75
27.1*
55
6.8t
21.8
22.lt
8.6
4.6
107t

1723
197
33.6
163
20.0
83.2
68.2
24.5
12.6
340

±
±
±
±
±
±
±
±
±
±

531
71
19.8
59
8.3
27.9
24.7
9.4
5.5
153

1747
204
44.0
160
19.4
76.8
66.6
24.0
12.8
304

±
±
±
±
±
±
±
±
±
±

542
77
25.8*
59
8.2
24.6*
23.5
8.9
5.3
123*

1712
195
31.2
164
20.4
84.0
67.9
24.5
12.6
335

±
±
±
±
±
±
±
±
±
±

525
71
19.3
58
8.3
27.7
24.1
9.3
5.4
132

1705
200
40.8
159
19.5
75.8
65.8
23.7
12.6
298

± 518
± 69
± 21.1*
± 54
± 8.8
± 24.9*
± 24.3
± 9.1
± 5.5
±117*

43.9
6.7
37.2
12.3
19.2
36.3
13.0
6.8
198

±
±
±
±
±
±
±
±
±

46.8
10.0
36.8
11.2
18.3
33.8
12.3
6.4
179

±
±
±
±
±
±
±
±
±

8.2*
4.7*
6.1
4.1t
4.1t
5.9*
2.6t
1.5t
56*

45.5
7.7
37.8
11.8
19.5
35.6
12.8
6.6
201

±
±
±
±
±
±
±
±
±

8.0
3.4
6.8
3.7
3.8
6.4
2.8
1.9
76

46.4
9.9
36.5
11.2
17.9
34.4
12.4
6.6
177

±
±
±
±
±
±
±
±
±

7.9t
4.0*
6.4*
3.5*
3.4*
5.7*
2.6*
1.7
58*

45.3
7.1
38.1
12.1
19.8
35.7
12.8
6.6
200

±
±
±
±
±
±
±
±
±

7.7
3.2
6.4
3.5
3.4
5.9
2.6
1.9
65

46.8
9.5
37.3
11.7
18.0
34.5
12.4
6.6
178

±
±
±
±
±
±
±
±
±

8.4
3.3
6.7
4.8
3.9
6.2
2.7
2.0
68

7.9*
3.7*
6.5
4.3
3.4*
6.0*
2.7t
1.8
59*

Data are means ± SD; see METHODS for explanation of groups.
*P < 0.001 diabetic vs. control women using Student's t test.
tP < 0.05 diabetic vs. control women using Student's t test.
*P < 0.01 diabetic vs. control women using Student's t test.

and total fat than their control women.
Dietary compositions of saturated fat and
cholesterol were also higher among pre1980 NIDDM women than among their
control women.
For the 1984 diets, similar dietary differences were found by comparing all diabetic women with their control
women (Table 3). Nonsucrose CHO,
however, showed inconsistent relationships. No significant difference was
found in absolute intake of nonsucrose
CHO between all diabetic women and
their control women. In addition, the
nonsucrose CHO composition of the diet
was not different between pre-1980
IDDM women, post-1980 NIDDM
women, and their control women.
A group of particular interest was
the post-1980 NIDDM women: in 1980,
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these prediabetic women and their control women consumed similar diets, but
in 1984 after being diagnosed with diabetes, these women began consuming diets with a low-sucrose and high-fat content relative to control women. This
finding suggests that the differences in
dietary intake between diabetic and nondiabetic women are a consequence of
being diagnosed with diabetes and represent a behavioral change as a reaction
to the diagnosis.
To study how consistently these
diabetic women consumed low-sucrose,
high-fat diets over 4 yr, we calculated
Spearman correlation coefficients between the 1980 diets and the 1984 diets
among women who had developed diabetes before 1980. For comparison, we
repeated the same calculation for control

1993

women. The correlation coefficients
ranged between 0.27 and 0.58 among
diabetic women. Similar correlation coefficients were found among control
women.
To identify food items that contributed to differences in nutrient intake
patterns between diabetic and control
women, we compared daily servings of
selected food items between these two
groups. Because results were similar between the 1980 and 1984 diets, we show
the results from the latter diets only (Table 4). Diabetic women consumed more
foods high in protein and fat (e.g., eggs,
bacon, hot dogs, processed meat, and
hamburger), fruits (e.g., bananas and apples), and low-calorie cola, but consumed less sugar-containing foods (e.g.,
cakes, sweet rolls, cookies, doughnuts,
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n
Absolute values
Energy (kcal)
CHO (g)
Sucrose (g)
Nonsucrose (g)
Dietary fiber (g)
Protein (g)
Total fat (g)
Saturated (g)
Polyunsaturated (g)
Cholesterol (mg)
Nutrient densities
CHO (% kcal)
Sucrose (% kcal)
Nonsucrose (% kcal)
Dietary fiber (g/1000 kcal)
Protein (% kcal)
Total fat (% kcal)
Saturated (% kcal)
Polyunsaturated (% kcal)
Cholesterol (mg/1000 kcal)

Diets of diabetic and nondiabetic women

Table 4—Comparison of daily servings of food items between diabetic and control
women
Control women

1329

1329

0.44 ± 0.39
0.21 ± 0.23
0.12 ± 0.21
0.11 ± 0 . 1 5
0.19 ± 0.32
0.21 ± 0.18
0.32 ± 0.35
0.39 ± 0.48
0.48 ± 0.96
0.03 ± 0.16
0.04 ± 0.22
0.07 ± 0.25
0.02 ± 0.07
0.04 ± 0.12
0.17 ± 0.46
0.04 ± 0.09
0.08 ± 0.21
0.82 ± 1.03
0.79 ± 0.98
0.11 ± 0.15
0.14 ± 0.13
0.35 ± 0.31
0.20 ± 0 . 1 7
0.23 ± 0.34
0.30 ± 0.37

0.34
0.19
0.10
0.06
0.13
0.16
0.24
0.32
0.19
0.10
0.09
0.20
0.03
0.07
0.26
0.06
0.06
0.56
0.68
0.10
0.13
0.32
0.20
0.23
0.26

1-3

0.28*
0.20
0.15t

0.09*
0.25*
0.14*
0.30*
0.38*
0.51*
0.33*
0.39*
0.43*
0.08*
0.13*
0.57*
0.12*
0.181=
0.80*
0.84

«

-5-

<23

23-<28

28-<33

33-<38

>°38

1980 Body Mass Index (kg/m2)

Figure 1—Mean weight change of diabetic and
nondiabetic women between 1980 and 1984.
( • ) , All control women; (A), pre-1980 NIDDM;
(P), post-1980 NIDDM. Means are printed if
sample size is >30. The numbers denote sample
size.

BMI category between post-1980 NIDDM
and control women.

CONCLUSIONS— Compared with
control women, diabetic women, regardless of diabetic type, consumed diets
higher in protein and fat and lower in
sucrose. These differences were small yet
statistically significant. Although diabetic
women consumed more of some fiberData are means ± SD.
rich foods (i.e., oatmeal, bananas, and
*P < 0.001 diabetic vs. control women using Wilcoxon's two-sample test.
apples), accounting for the small increase
tP < 0.05 diabetic vs. control women using Wilcoxon's two-sample test.
*P < 0.01 diabetic vs. control women using Wilcoxon's two-sample test.
in nonsucrose CHO intake, no significant differences in their intakes of cereals, starchy foods, and vegetables were
and regular cola) and alcoholic bever- between diabetic and control women, we observed. Thus, the diabetic nurses did
ages than nondiabetic control women. separately calculated mean weight gain not consume the high-complex CHO,
The consumption of most cereals, from 1980 to 1984 for each of the five low-fat diet (50-60% of energy intake
starchy foods, and vegetables did not 1980 BMI levels. An inverse association from CHO and <30% from fat) recomdiffer significantly between the two was found between 1980 BMI and sub- mended in 1979 by ADA. We have no
sequent weight gain, especially in information on whether the diabetic
groups.
In addition to recommending NIDDM women (Fig. 1). Pearson corre- women received dietary instructions (inspecific dietary composition, ADA (4) lation coefficients between 1980 BMI and cluding the ADA recommendations). It
also recommends that overweight dia- weight gain from 1980 to 1984 were is possible that some diabetic women
betic individuals lose weight by decreas- -0.06, -0.23, and -0.20 for control, tried, but did not maintain a high-CHO,
ing energy intake and increasing physical pre-1980 NIDDM, and post-1980 low-fat diet.
A similar energy intake between
activity. To investigate whether over- NIDDM women, respectively. In each
weight diabetic women in our study had BMI category, no significant differences NIDDM women and thinner control
followed that recommendation, we com- were found in weight gain from 1980 to women in our study confirms results
pared their weight change between 1980 1984 between pre-1980 NIDDM and from previous epidemiological studies
and 1984 with those of control women. control women (P > 0.05). However, (16-18). Analysis of these cross-secBecause in 1980 the BMI was different significant differences were found in each tional data showed no correlation or a
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0.12
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n
Food items
Eggs (1)
Chicken without skin (4-6 oz.)
Bacon (2 slices)
Hot dogs (1)
Processed meats (1 slice)
Hamburger (1 patty)
Bananas (1)
Apples (1)
Low-calorie cola (1 glass)
Regular cola (1 glass)
Beer (1 glass)
White wine (4 oz. glass)
Cake, ready-made (1)
Sweet roll, ready-made (1)
Cookies, ready-made (1)
Doughnuts (1)
Cooked oatmeal (1 cup)
White bread (1 slice)
Dark bread (1 slice)
White rice (1 cup)
Pasta (1 cup)
Potatoes: cooked (1) or mashed (1 cup)
Broccoli (1/2 cup)
Carrots (1)
Celery (4-inch stick)

Diabetic women
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than the very obese nondiabetic women.
However, in the second and third highest
BMI categories, weight gain from 1980
and 1984 were similar between pre-1980
NIDDM and control women. Because energy intake was similar between pre1980 NIDDM and control women, it appears that most NIDDM women were not
trying to lose weight. The large weight
loss between 1980 and 1984 among
post-1980 NIDDM women confirms previous reports of weight loss in newly
diagnosed diabetic patients. Such weight
loss in the women in this study could
have been caused by a period of poorly
controlled diabetes before diagnosis, but
more likely represents the early success
of dieting efforts following diagnosis, a
success that is not likely to be sustained.
In summary, we assessed current
dietary practices of women with diabetes
mellitus by comparing their dietary intakes with those of nondiabetic women.
Diets of diabetic women were lower in
CHO, especially in sucrose, and higher
in protein, fat, and cholesterol than diets
of nondiabetic women. No consistent
differences for complex CHO intake were
observed. Thus, the diets of these diabetic women reflect older dietary practices rather than recent dietary recommendations.
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weak negative correlation between energy intake and BMI. Possible explanations include a lower physical activity
level and a greater tendency to underestimate energy intake among obese individuals than among nonobese individuals.
In this study, diabetic women
tended to avoid foods containing simple
sugars such as cakes, cookies, and sugarcontaining soda drinks. This avoidance
accounts for their lower CHO intake
compared with control women. Because
energy intakes among diabetic and control women were similar, it appears that
diabetic women reduced their intakes of
sugar-containing foods while increasing
intake of foods high in protein and fat.
The 1980 dietary data suggest that diabetic women consumed more nonsucrose CHO than control women. However, this result was less consistent with
the expanded questionnaire used in
1984, which was designed to assess nutrient intakes more completely, especially CHO.
The ADA dietary recommendations are controversial (19). Short-term
experimental studies have shown a beneficial effect of such diets on glycemic
control and on the plasma levels of total
cholesterol and LDL cholesterol in patients with diabetes (20-23). However,
because such diets have increased
plasma triglyceride levels and decreased
HDL-cholesterol levels in some studies
(24-26), a concern exists that a highCHO diet may increase the risk of CHD
among diabetic patients (27). Because of
lack of long-term studies on the effect of
dietary composition on factors that may
contribute to the development of diabetic complications (e.g., glycemic control, blood lipid levels), whether the
ADA dietary recommendations will improve the overall health of diabetic patients remains uncertain.
Because of the small sample size
among control women in the highest
BMI category, we were unable to determine whether the very obese pre-1980
NIDDM women had lost more weight
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