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Pregnancy is a stressor on the glucose
re g u l a t o ry system that exposes individ-
uals at risk of type 2 diabetes. During

n o rmal pre g n a n c y, glucose tolerance deteri-
orates in all women and 2–7% develop ges-
tational diabetes mellitus (GDM) (1). While
in the postpartum glucose metabolism gen-

erally re t u rns to normal, women with GDM
have a high risk of developing overt dia-
betes, mainly type 2 diabetes, later in life (2).

D i e t a ry intervention is in the front line
of management of type 2 diabetes and of
GDM (3). Although there is a large body of
work related to the dietary management of

type 2 diabetes, there is still contro v e r s y
over the optimal balance between carbo-
hydrate and fat, and in turn, carbohydrate
and fat subtypes (4,5). There is less infor-
mation specifically related to the dietary
management of GDM. Major et al. (6) have
recently compared glucose metabolism
during pregnancy and perinatal outcome in
two groups of women with GDM placed on
either a low- ( 42% of calories) or high-
(45–50%) carbohydrate diet. The group of
women with a low-carbohydrate intake
had lower postprandial glucose levels and
reduced incidence of insulin tre a t m e n t
associated with significantly better perina-
tal outcomes (6). Concerning a separate
but possibly related issue, recently Moses et
al. (7) assessed the usual dietary intake in a
g roup of women with or without re c u r-
rence of GDM. They showed that the gro u p
with re c u rrence of GDM had a higher over-
all intake of fat (as a percentage of energ y )
c o m p a red with those without re c u rrence of
GDM. Intere s t i n g l y, there was a trend for
those without re c u rrence to have higher
polyunsaturated and lower saturated fat
intakes. Thus, recent studies on the influ-
ence of dietary macronutrients on GDM
point to a beneficial effect of moderate
i n c reases in fat consumption (reduced car-
bohydrate) on glycemic control and peri-
natal outcomes, but a detrimental effect of
i n c reased fat intake on the re c u rrence of
GDM. It seems clear that there is a need for
a better understanding of the ways in
which dietary macronutrients may influ-
ence the development and severity of
GDM. In part i c u l a r, the role of fat subtypes
needs to be addressed in view of the sub-
stantial though varied information on the
i m p o rtance of fat quality in type 2 diabetes
and related conditions (4). This study
aimed to investigate relationships between
d i e t a ry macronutrient intakes, part i c u l a r l y
of fat subtypes, and the occurrence of glu-
cose intolerance (IGT) and GDM in a larg e
series of consecutive pregnancies in a Chi-
nese urban population.
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D i e t a ry Variables and Glucose To l e r a n c e
in Pre g n a n c y

O R I G I N A L  A R T I C L E

O B J E C T I V E — To investigate relationships between dietary macronutrient intakes and
glucose tolerance in pre g n a n c y.

RESEARCH DESIGN AND METHODS — N u l l i p a rous pregnant Chinese women diag-
nosed with gestational diabetes mellitus (GDM) (n = 56) were compared to age-, gestational
age–, height-, and parity-matched groups with normal glucose tolerance (n = 77) and glucose
intolerance (IGT) (n = 38) based on the results of an oral glucose tolerance test (National Dia-
betes Data Group criteria), perf o rmed between 24 and 28 weeks of pre g n a n c y. A 24-h re c a l l
d i e t a ry assessment was also obtained at the time of scre e n i n g .

R E S U LT S — Subjects with IGT and GDM were significantly heavier (66.1 ± 1.4 and 68.6 ±
1.2 kg, re s p e c t i v e l y, mean ± SEM) (P 0.0001) than the normal group (61.2 ± 1.8 kg) and had
a higher BMI. Overall energy intake was similar between groups, as were the intakes of each
m a c ronutrient (%kcal). However, there was a highly significant reduction in polyunsaturated
fat intake in the IGT and GDM groups whether expressed as %kcal, % of total fat, or fat kcal.
This effect was independent of body weight or BMI whether assessed by ordinal logistic re g re s-
sion or by analysis of a weight- and BMI-matched subgroup of the subjects (P = 0.002 for %kcal;
n = 47 normal, 26 IGT, and 43 GDM subjects). In logistic re g ression analysis of the complete
data set, increased body weight (P 0.0001) and decreased polyunsaturated fat intake (P =
0.0014) were both independent predictors of glucose intolerance (IGT and GDM), as were
i n c reased body weight and a low dietary polyunsaturated to saturated fat ratio.

C O N C L U S I O N S — I n c reased polyunsaturated fat intake is associated with a reduced inci-
dence of glucose intolerance during pre g n a n c y. This finding may have major implications for
d i e t a ry management of women with or at risk of developing GDM. 
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in Shanghai in the period September 1996
to September 1998 had a routine scre e n i n g
test for GDM at 24–28 weeks of gestational
age. Gestational age was calculated fro m
date of last menses, and most pre g n a n t
women had an ultrasound examination at
the first trimester to confirm the age of ges-
tation. At the same visit, these women
attended a nutrition consulting clinic
w h e re they were interviewed by dietitians
trained in assessing usual food pattern s .
The interview began with a recall of foods
consumed the previous day, starting with
b reakfast. Portion sizes were described and
then compared with food models and other
s u p p o rt materials. Subjects were then
asked if this pattern was usually followed
t h roughout the week and if traditional
recipes and cooking methods were fol-
lowed. From this history the dietitian con-
s t ructed a list of the amounts of foods
consumed, which were then entered into a
s o f t w a re program (Zhong Wen Huang,
Shanghai Medical University, 1998) con-
taining the Chinese nutrient database
(Nutritional Evaluation and Dietary Pre-
scription for Pregnant Women). All foods
consumed by the study sample were con-
tained in the database, as was inform a t i o n
on all the nutrient variables of interest. The
d i e t a ry methodology has been validated in
p revious re s e a rch comparing interview data
with weighed food re c o rds conducted in
the homes of subjects. Reliability of the
method was also assessed by conducting
repeat interviews with one-third of the
sample and comparing results (8). We per-
f o rmed a re t rospective analysis of glucose
tolerance and nutritional data from a sam-
ple of women extracted from this series
a c c o rding to criteria described below. This
study was approved by the Human Ethics
Committee of the University of Wo l l o n-
gong and by the Director of the Intern a-
tional Peace Maternity and Child Health
Hospital of the China We l f a re Institute.

The definition of GDM was based on
the recommendations of the National Dia-
betes Data Group (9) and involved a stan-
d a rd screening test for GDM using the 50-g
1-h oral glucose challenge. A value of 7 . 8
mmol/l in venous plasma indicated the
need for a full diagnostic oral glucose tol-
erance test (OGTT). The 100-g oral glucose
tolerance test was perf o rmed in the morn-
ing after an 8-h minimum fast. The time
i n t e rval between screening test and OGTT
was 1–2 weeks. Venous plasma glucose
was measured in the fasting state and at 1,
2, and 3 h. GDM was diagnosed if 2

venous plasma glucose concentrations met
or exceeded the following values: fasting,
5.8 mmol/l; 1 h, 10.6 mmol/l; 2 h, 9.2
mmol/l; and 3-h, 8.1 mmol/l. For the pur-
poses of analysis we categorized individu-
als as having IGT if only one venous plasma
glucose concentration met or exceeded
these values.

Height and weight were measured at
the time of screening and BMI was calcu-
lated as weight in kilograms divided by
height in meters square d .

Subject selection for this study was
based on a sequential screening of hospi-
tal re c o rds from September 1996 and
September 1998 for cases that matched
o u r e n t ry criteria (nulliparous women,
s c reened for GDM at 24–28 weeks of ges-
tational age and with a complete 24-h re c a l l
d i e t a ry assessment). This pro c e d u re identi-
fied 56 women with GDM who met these
criteria. The remaining re c o rds were then
s c reened sequentially for women with IGT
or normal glucose tolerance (NGT) who
met the inclusion criteria and who were
age-matched to the GDM group. Age
matching was achieved by setting re c ru i t-
ment targets for four age bands in pro p o r-
tion to the distribution of ages in the gro u p
of GDM women. Our aim was to select
a p p roximately equal numbers of women in
the three groups resulting in a re c ru i t m e n t
t a rget of 170 women divided among the
t h ree groups. However, only 38 women
with IGT who met our inclusion criteria
w e re identified. We there f o re selected a
total of 77 women with normal glucose tol-
erance, resulting in a total sample of 171
women for analysis. The resulting gro u p s
w e re well matched for age, gestational age
at screening, parity, and height.

Relationships between dietary vari-
ables and diagnostic category (NGT, IGT,
and GDM) were assessed initially by one-
way ANOVA in the complete data set and
also in a subset weighing 60–80 kg who
w e re matched between categories for age,
height, and BMI; diff e rences between
g roups were localized using Scheff e ’s post
hoc test. Selected relationships were fur-
ther examined using either ordinal logistic
re g re ssion, with diagnostic category the
dependent variable (NGT = 0, IGT = 1,
GDM = 2) and individual dietary variables
with either body weight or BMI as inde-
pendent variables, or by partial corre l a t i o n
analysis of the natural logarithm of the
a reas under the glucose curve during the
OGTT against body weight and dietary
intake measures. All analyses were per-

f o rmed using JMP software (version
3.1.6.2, SAS Institute, Cary, NC). All sum-
m a ry data are presented as means ± SEM.

R E S U LT S — The three groups of sub-
jects were well matched with respect to age
(NGT 30 ± 1, IGT 30 ± 1, and GDM 31 ±
1 years), gestational age (NGT 27.5 ± 0.2,
IGT 27.7 ± 0.4, and GDM 27.0 ± 0.4
weeks), and height (NGT 160 ± 1, IGT
160 ± 1, GDM 161 ± 1 cm); however, IGT
(66.1 ± 1.4 kg) and GDM (68.6 ± 1.2 kg)
subjects were significantly heavier than the
n o rmal pregnant group (61.2 ± 0.8 kg)
and had higher BMI (Table 1). Table 1 also
shows the re p o rted dietary intake data for
the three groups of women. Overall energ y
intake was similar between groups, as were
the intakes of carbohydrate (%kcal), pro-
tein (% cal), and fiber (g). However, there
was a tendency for a reduced fat intake (as
%kcal) in the IGT and GDM gro u p s ,
which was formally significant in the BMI-
matched subset (P = 0.05 by ANOVA ) .
This group effect was much more pro-
nounced when fatty acid subtypes were
analyzed; particularly striking is the re d u c-
tion, identified by ANOVA, in polyunsatu-
rated fat intake in the IGT and GDM
g roups, which was present in both the full
data set and the BMI-matched subgro u p
i rrespective of the method of expression of
the data (group effect, all subjects: per-
centage of fat, P = 0.01; %kcal, P = 0.003;
fat kcal P = 0.004; BMI-matched: perc e n t-
age of fat, P = 0.02; %kcal, P = 0.002; fat
kcal, P = 0.004). A significant group eff e c t
was also seen on saturated fat intake (as
p e rcentage of fat, all subjects, P = 0.03;
weight-matched, P = 0.03); however, this
e ffect was not present when data were
e x p ressed as either %kcal or fat kcal.
S c h e ff e ’s post hoc tests revealed significant
d i ff e rence between the NGT and GDM
g roups (Table 1), again re g a rdless of how
the data were expressed. Similarly, there
was a suggestion of reduced monounsatu-
rated fat intake in the BMI-matched IGT
and GDM groups when expressed as
%kcal (P = 0.05) but this effect was not
p resent in the full data set nor when the
re p o rted intake data was expressed as per-
centage of total fat or as kcal. As would be
expected from the above data, IGT and
GDM were associated with a significantly
reduced polyunsaturated:saturated (P:S)
ratio in both the full (ANOVA group eff e c t ,
P = 0.03) and weight-matched (P = 0.02)
data sets, with NGT and GDM subjects dif-
fering on an individual group basis.
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To further investigate the body weight–
fat subtype relationships, we investigated
the dependence of glucose tolerance status
on measures of polyunsaturated fat intake
and body weight or BMI in the complete
data set using ordinal logistic re g ression (see
R E S E A R C H D E S I G N A N D M E T H O D S). In all
analyses, BMI or body weight were appro x-
imately equivalent independent pre d i c t o r s
of glucose tolerance status, such that higher
body weight or BMI were associated with
IGT and GDM. Increased polyunsaturated
fat intake (as %kcal or kcal) were signifi-
cantly protective against IGT and GDM
independently of BMI or body weight. These
analyses are illustrated in Fig. 1, where the
p e rcentages of subjects with IGT or GDM
a re plotted against tertiles of body weight
and polyunsaturated fat intake (as kcal).
A c ross all weight tertiles, the lower, middle,
and upper polyunsaturated fat intake tert i l e s
w e re associated with 70%, 54%, and 44%
incidence, re s p e c t i v e l y, of abnormal glucose
tolerance. Although there appears in Fig. 1
to be a tendency for diff e rences in the eff e c t
of polyunsaturated fat across weight tert i l e s ,
with no effect in the lowest weight tertile and
an increased minimal effective dose in the
highest tertile, there were no statistically sig-
nificant interactions between body weight
and polyunsaturated fat intake in any analy-

ses. Similar results were obtained if the P:S
ratio was used instead of polyunsaturated fat
intake, with an association between
i n c reased P:S ratio (P = 0.03) and a decre a s e
in IGT. Similar results were also obtained
using partial correlation analysis of are a
under the glucose curve during the OGTT
against body weight and polyunsaturated fat

intake (kcal/day). Both body weight (part i a l
r = 0.24, P = 0.003) and polyunsaturated fat
intake (partial r = 0.20, P = 0.02) showed
significant independent relationships with
glucose area such that increased weight and
d e c reased polyunsaturated fat intake were
each predictive of a deterioration in glucose
tolerance (IGT and GDM).

Table 1—Nutritional data obtained by 24-h recall dietary assessment for pregnant women with NGT, IGT, and GDM

All subjects (n = 171) BMI-matched (n = 116)

N o rm a l I G T G D M N o rm a l I G T G D M

n 7 7 3 8 5 6 4 7 2 6 4 3
BMI (kg/m2) 24.2 ± 0.31 25.7 ± 0.5* 26.4 ± 0.4*† 25.4 ± 0.3 26.1 ± 0.4 26.2 ± 0.4
Total energy (kcal) 2,133 ± 42 2,223 ± 75 2,134 ± 61 2,135 ± 54 2,304 ± 99 2,156 ± 72

Fat (%kcal) 32.4 ± 0.8 30.6 ± 1.0 30.0 ± 1.0 33.2 ± 1.2 30.4 ± 1.3 29.1 ± 1.3*†
P rotein (%kcal) 16.3 ± 0.3 17.2 ± 0.5 16.2 ± 0.4 16.4 ± 0.4 17.1 ± 0.7 16.3 ± 0.5
Carbohydrate (%kcal) 51.7 ± 0.9 52.3 ± 1.3 53.8 ± 1.2 51.1 ± 1.2 52.6 ± 1.6 54.6 ± 1.5

Fat profile (% total fat)
P o l y u n s a t u r a t e d 31.6 ± 0.7 29.5 ± 1.0 28.2 ± 0.9*† 31.7 ± 0.9 30.0 ± 1.2 28.1 ± 1.0*†
M o n o u n s a t u r a t e d 26.3 ± 0.6 28.8 ± 1.0 25.7 ± 0.8 27.2 ± 0.8 28.1 ± 1.2 26.0 ± 0.9
S a t u r a t e d 42.1 ± 1.0 41.8 ± 1.6 46.1 ± 1.4*† 41.1 ± 1.3 41.9 ± 1.9 45.9 ± 1.3*†

Fat profile (% total kcal)
P o l y u n s a t u r a t e d 10.2 ± 0.3 8.9 ± 0.4 8.5 ± 0.4*† 10.5 ± 0.5 9.0 ± 0.5 8.2 ± 0.5*†
M o n o u n s a t u r a t e d 8.6 ± 0.3 8.7 ± 0.4 7.8 ± 0.4 9.1 ± 0.5 8.4 ± 0.5 7.6 ± 0.4*†
S a t u r a t e d 13.7 ± 0.5 13.0 ± 0.8 13.8 ± 0.6 13.7 ± 0.7 13.0 ± 1.0 13.3 ± 0.7

Fat profile (kcal)
P o l y u n s a t u r a t e d 218 ± 8.9 195 ± 9.2 177 ± 8.4*† 227 ± 13.1 204 ± 11.7 173 ± 9.6*†
M o n o u n s a t u r a t e d 182 ± 7.7 192 ± 10.2 163 ± 8.6 194 ± 10.9 193 ± 12.5 162 ± 9.5
S a t u r a t e d 291 ± 11.3 288 ± 22.2 291 ± 14.1 291 ± 14.8 297 ± 28.9 282 ± 13.6

P:S ratio 0.81 ± 0.04 0.77 ± 0.05 0.67 ± 0.04*† 0.83 ± 0.05 0.77 ± 0.06 0.65 ± 0.04*†
Other nutrients 

Fiber (g) 14.1 ± 0.8 14.4 ± 1.3 13.2 ± 0.7 13.5 ± 1.0 15.7 ± 1.7 13.4 ± 0.8

Data are n or means ± SEM. *Significantly diff e rent from NGT pregnant group (Scheff e ’s F test, P 0.05); †significant effect across all groups by analysis of variance
(P 0 . 0 5 ) .

Figure 1—Polyunsaturated fat intake and abnormal glucose tolerance: relationships between body
weight, dietary polyunsaturated fat intake, and abnormal glucose tolerance (IGT GDM). Subjects
w e re assigned to tertiles (1 = lowest) of body weight and polyunsaturated fat intake (kcal/day). Polyun -
saturated fat intake had no apparent effect on the low incidence of abnormal glucose tolerance in the
lowest body weight tertile, but was negatively associated with abnormal glucose tolerance in the higher
body weight tertiles.
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For each of the NGT, IGT, and GDM
g roups, soy oil contributed 67% of the
total polyunsaturated fatty acid (PUFA )
intake, with soybeans, pork, and eggs con-
tributing lesser amounts. Fish contributed
to only 1% of the total PUFA intake in all
g roups. When re p o rted intakes of the dif-
f e rent fat subtypes were correlated acro s s
individuals, monounsaturated and polyun-
saturated intakes were closely related (r =
0.69, P 0.0001). In contrast, saturated
fat intake was only modestly related to
monounsaturated (r = 0.28, P 0 . 0 0 1 )
and to polyunsaturated (r = 0.25, P
0.001) fat intake.

T h e re were no significant dietary cor-
relates of body weight or BMI variation
within these subjects. In part i c u l a r, there
w e re no significant relationships between
BMI (or body weight) and energy intake,
total fat intake, or saturated fat intake (r
0.11, P 0 . 1 6 ) .

C O N C L U S I O N S — The present study
investigated in a cross-sectional manner
the relationship between diet and glucose
tolerance in pre g n a n c y. The salient re s u l t s
w e re that glucose intolerance and gesta-
tional diabetes were associated as expected
with increased body weight and BMI, but
unexpectedly and independently were
associated with a reduced intake of polyun-
saturated fats.

The study did not suffer from many of
the measurement problems associated
with dietary studies in other settings,
l a rgely because there was less variation in
the food supply and traditional eating pat-
t e rns were still the norm. For example,
only two types of oil were used, soybean
and vegetable, and the vast majority of
people used soybean oil. Food pattern s
w e re relatively stable, that is, subjects
r a rely ate out of the home, rice remained a
staple item for each day, protein-rich foods
invariably comprised pork and fish, and
the greatest variation in consumption was
seen in the use of vegetables and condi-
ments, such as soy sauce. Neither of these
last two food items had a large impact on
the study’s nutritional variables. Because of
the smaller range of foods usually con-
sumed, the database was also quite ade-
quate for analyzing nutrient profiles. Wi t h
changes to the local food supply and the
i n t roduction of more We s t e rn-style take-
away restaurant foods, however, this may
not remain the case. One of the limitations
of our study was that weekend variation
was less likely to be detected, but at this

stage it was not considered to be larg e l y
influential on the overall re s u l t s .

The present results are in pleasing con-
g ruence with the emerging literature on fat
subtypes, type 2 diabetes, and obesity (4).
Saturated fat intake is associated with
i n c reased insulin resistance measures and
i n c reased prevalence of diabetes and obesity
in population studies. In contrast, as in the
c u rrent results, polyunsaturated fat intake is
either neutral or protective in relation to
these variables. In the current study we did
not find a relationship between saturated fat
intake and obesity. This result may be con-
sistent with underre p o rting of fat by the
heavier subjects. However, underre p o rt i n g
is an unlikely explanation for the appare n t
p rotective effect of polyunsaturated fat
intake, given that when the analyses of
polyunsaturated fat intake were perf o rm e d
with weight matched between groups, the
relationships were not aff e c t e d .

U n f o rt u n a t e l y, our nutrient database
was not capable of separating n-6 and n-3
P U FAs; thus the data do not speak dire c t l y
to the controversial issue of n-6 to n-3
ratio (4). The analysis of food sources of
P U FA, however, indicates little likelihood
of a diff e rence between groups in n-6:n-3
ratio, because the same foods in similar
p ro p o rtion accounted for the PUFA intake
in all gro u p s .

The apparently beneficial effects of
monounsaturated fatty acid intake, as
exposed in the weight-matched analysis,
was interesting. Short - t e rm interv e n t i o n
studies have shown improved glucose con-
t rol on diets emphasizing high monoun-
saturated fat intake compared with a
high-carbohydrate diet (10), whereas pop-
ulation-based studies have shown either
neutral or adverse effects of monounsatu-
rated fat intake on measures of insulin
action and glycemic control (11). Those
population studies were done in countries
w h e re the monounsaturated fat intake was
l a rgely in association with saturated fat
intake in meat and dairy products. In our
study population, however, soy oil was a
major contributor to both monounsatu-
rated and polyunsaturated fat. Appare n t
inconsistencies in the literature on
monounsaturated fats may relate to diff e r-
ent modes and correlates of consumption
in diff e rent populations and culture s .

Although these data and our pre v i o u s
o b s e rvations of dietary relationships with
re c u rrence of GDM (7) both point to an
influence of dietary fat intake, the two stud-
ies differ in their specific findings and in

their design. Specifically, in the pre s e n t
s t u d y, with diet measured at the time of
diagnosis, reduced polyunsaturated intake
was the strongest predictor of IGT. In con-
trast, with the diet measured re t ro s p e c-
tively (7), re c u rrence of GDM appeared to
be related to increased total fat intake.
T h e re were, however, nonsignificant tre n d s
t o w a rd higher saturated fat and lower
polyunsaturated fat consumption in the
g roup with re c u rrence. It there f o re seems
possible that these two results may be con-
sistent with each other, with apparent dif-
f e rences perhaps arising from diff e rences in
the ways that fat subtypes are incorporated
into the diets in the two diff e rent popula-
tions. In the present study, PUFA intake
was not associated with saturated fat intake,
w h e reas in the population studied by
Moses et al. (7), there is an association
between PUFA and saturated fat intakes
similar to that described in European pop-
ulations (11). Together with diff e rences in
design and methods of dietary assessment,
this differing aspect of PUFA intake could
account for diff e rences in the detailed find-
ings of the two studies.

Individuals with GDM or IGT were
heavier than the normal control subjects
on weight taken at GDM screening. We
did not have pre-gravid weight; however,
t h e re were no diff e rences between gro u p s
in birth weight of offspring. Neither total
caloric intake nor percentage or total fat
intake appeared to account for the body
weight diff e rences. If anything, fat intake
was lower in the heavier women. In this
context it is interesting that saturated fat
intake is associated with increased adi-
posity while polyunsaturated fat intake
may even be protective, a pattern consis-
tent with the present results. This litera-
t u re and the potential mechanistic
underpinnings of these observations have
been reviewed recently (12).

Of course, we have measured food
intake as associated with pre g n a n c y. It is of
i n t e rest for future work to determine if
this pattern occurs as well in the nonpre g-
nant state.

The present results are relevant to the
question of carbohydrate–fat dietary bal-
ance. The reasoning behind reducing fat
intake is the assumption that this will
reduce body weight. As discussed, this
assumption may not hold in at least the
p resent study group and dietary fat quality
may be much more important. In contrast
to the proponents of a low-fat appro a c h ,
the argument for reducing carbohydrate
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intake (and relaxing mono- and polyunsat-
urated fat intake guidelines) is that there is,
via both insulin resistance and impaire d
insulin secretion, a major problem in han-
dling carbohydrate during pre g n a n c y.
Thus, the present results are consistent
with the observations of Major et al. (6), in
that better outcomes were associated with
a higher fat intake.

In summary, a higher intake of polyun-
saturated fats resulting in a dietary fatty
acid profile with a high P:S ratio appeare d
to protect against IGT and GDM. This
result may have major implications for
d i e t a ry management of women with, or at
risk of, developing GDM. An interv e n t i o n
study aimed at increasing the dietary P:S
ratio with concomitant antioxidant supple-
mentation in pregnant women would
appear warr a n t e d .
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