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ABSTRACT

The purpose of this study was to examine, through a randomized, controlled
trial, the effects of a maternal carbohydrate-restricted diet on maternal and
infant outcomes in gestational diabetes mellitus (GDM). Women diagnosed
with GDM were randomly allocated into one of two groups: an intervention
group that was placed on a lower-carbohydrate diet (35-40% of total calo-
ries) or a control group that was placed on the usual pregnancy diet (50-55%
carbohydrate). A convenience sample of participants diagnosed with GDM
(ages 18—45 years) was recruited from two different sites: one urban and
low-income and the other suburban and more affluent. Individual face-to-
face diet instruction occurred with certified diabetes educators at both sites.
Participants tested their blood glucose four times daily. Specific socioeconomic
status indicators included enrollment in the Supplemental Nutrition Program
for Women, Infants and Children or Medicaid-funded health insurance, as well
as cross-sectional census data. All analyses were based on an intention to treat.
Although there were no differences found between the lower-carbohydrate and
usual-care diets in terms of blood glucose or maternal-infant outcomes, there
were significant differences noted between the two sites. There was a lower
mean postprandial blood glucose (100.59 % 7.3 mg/dL) at the suburban site
compared to the urban site (116.3 = 15 mg/dL) (2 <0.01), even though there
was no difference in carbohydrate intake. There were increased amounts of
protein and fat consumed at the suburban site (2<0.01), as well as lower infant
complications (P <0.01). Further research is needed to determine whether
these disparities in outcomes were the result of macronutrient proportions or
environmental conditions.

Gestational diabetes mellitus (GDM)
is the most common type of diabe-
tes found in pregnancy, with higher
prevalence in racial/ethnic groups
at greater risk for perinatal health
disparities. It is more common in
African-American women, who have
poorer pregnancy outcomes com-
pared to non-Hispanic whites (1,2).
Dietary manipulation has been re-
ferred to as the cornerstone of GDM
treatment, yet there is no consensus in
the scientific community as to what
constitutes optimal dietary manage-
ment of GDM (3). Previous studies

have generally examined either the
effects of calorie restriction (4—7) or
carbohydrate manipulation (8-12) on
maternal and infant outcomes. Some
women with GDM are unable to
maintain ideal blood glucose control
with dietary management alone and
also may require exogenous insulin or
an oral hypoglycemic medication to
maintain euglycemia (13).

Potential complications for women
with GDM range from immediate
increased pregnancy risks to long-
term health implications such as
increased risk for metabolic syndrome
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and cardiovascular disease after preg-
nancy. Increased maternal glucose
levels cross the placenta and result
in increased fetal glucose levels and
augmented secretion of fetal insu-
lin. Although the pathophysiological
mechanisms of the fetal sequelae from
GDM are not completely understood,
there is evidence that fetal hyperin-
sulinemia contributes to the risk
of infant hypoglycemia after birth
and to infant macrosomia (14—18).
The multicenter Hyperglycemia
and Adverse Pregnancy Outcome
(HAPO) study revealed that increas-
ing levels of maternal hyperglycemia
result in increasing rates of infant
adverse outcomes in a continuous
and linear manner (19). With plasma
glucose levels just one standard devia-
tion (SD) above the mean for fasting,
1-hour, and 2-hour postprandial peri-
ods, the odds ratios for infant birth
weight above the 90th percentile
were 1.38 (95% CI 1.32-1.44), 1.46
(1.39-1.53), and 1.38 (1.32-1.44),
respectively.

Infant macrosomia, defined as
an infant birth weight 24,000 g,
can result in birth injuries to infants
and increased cesarean section rates
for mothers, as well as other compli-
cations. These complications result
in increased costs for care. A study
conducted in Finland found that
total mean health care costs (with
adjustments for age, BMI, and edu-
cation) were 25.1% higher in women
diagnosed with GDM than in those
without GDM (20).

Research also has suggested that
there are long-term health implica-
tions for infants and children related
to GDM. A multiethnic sample of
9,439 maternal-child pairs screened
for GDM found that increasing
hyperglycemia in pregnancy was
associated with an increased risk of
childhood obesity 5-7 years after
birth (2 <0.0001) (21). The investi-
gators concluded that their results
support the increasingly identified
concept of “metabolic imprinting,”
also referred to as “fetal program-
ming.” (22). These terms describe
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a phenomenon through which the
maternal intrauterine environment
can affect the long-term health of the
fetus/child through the alteration of
various metabolic, immune, vascular,
and possibly other health parameters,
thus underscoring an urgent need
for discovery of efficacious and cost-
effective means to optimally care for
women with GDM.

Major et al. (10) were among the
first investigators to test the hypoth-
esis that carbohydrate restriction may
help women with GDM achieve eug-
lycemia. In a nonrandomized study,
women with diet-controlled GDM
were placed on either a low-carbohy-
drate (<42% of total calories, 7 = 21)
or a high-carbohydrate (>45% of
total calories, 7 = 21) diet within 1
week of GDM diagnosis (between 24
and 28 weeks of gestation). In this
study, 1-hour postprandial blood glu-
cose levels were significantly reduced
in the low-carbohydrate group
(P <0.04). The investigators also
found that fetal macrosomia was sig-
nificantly less in the low-carbohydrate
group (P <0.035), and there were
lower rates of cesarean deliveries for
macrosomia and cephalopelvic dis-
proportion (2 <0.037). More recently,
Hernandez et al. (8) used a crossover
design to compare differing diet types
for women with GDM in the highly
controlled environment of a clinical
research center unit. Women with
GDM were randomized to isocaloric
diets that were either higher in com-
plex carbohydrate (60%) and lower in
fat (15%) (HC/LF [CHOICE] diet)
or lower in carbohydrate (40%) and
higher in fat (45%) (LC/HF), with
protein levels held constant at 15%
in both groups. One-hour (2 <0.01)
and 2-hour (2 <0.001) postprandial
blood glucose levels were lower on
the LC/HF diet than on the HC/LF
(CHOICE) diet. Glucose area under
the curve (AUC) was measured via a
24-hour continuous glucose monitor-
ing system, and 24-hour profiles were
6% lower with the LC/HF diet (P =
0.02). However, the study authors
noted that, despite lower postprandial
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and AUC blood glucose results with
the LC/HF diet, acceptable targets
were still attained with the HC/LF
(CHOICE) diet with the additional
benefit of a more favorable cardiovas-
cular profile than was achieved with
the LC/HF diet. This conclusion
was reached on the basis of a lower
free fatty acids AUC for the HC/LF
(CHOICE) diet (19%, P <0.01).
Other studies have shown similar
results, suggesting that higher levels
of carbohydrate with concomitant
lower levels of fat produce favorable
outcomes (3,5,8,9,12,15,23).

In this study, we aimed to evalu-
ate through a randomized, controlled
trial conducted at two socioeconom-
ically diverse sites: /) the effects of a
maternal carbohydrate-restricted diet
(35—40% of total calories) versus the
usual pregnancy diet (carbohydrate
intake 50-55% of total calories) on
maternal outcomes of blood glucose
control, weight gain, common med-
ical comorbidities, and incidence of
medical procedures, and 2) the effects
of a maternal carbohydrate-restricted
diet versus the usual pregnancy diet
on infant outcomes of birth weight,
incidence of macrosomia, and adverse
perinatal events.

Methods

Women diagnosed with GDM were
allocated randomly into one of two
groups: an intervention group that
was placed on a lower-carbohydrate
diet (35-40% of total calories) or
a control group that followed the
usual pregnancy diet (50-55%
carbohydrates).

A convenience sample of subjects
diagnosed with GDM (aged 18-45
years) whose GDM was controlled
via diet alone or diet plus oral medi-
cation (e.g., glyburide) were recruited
to enter the study. Participants were
recruited from two sites; Site A was
an urban teaching hospital, and Site
B was a suburban community hos-
pital. Potential participants were
screened with a 50-g oral glucose tol-
erance test (OGTT) at 24-28 weeks’
gestation without regard to time of
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day or interval since their last meal
(13). Women whose 1-hour screening
test plasma glucose result was =135
mg/dL underwent a 100-g OGTT
and were diagnosed with GDM based
on the Carpenter-Coustan criteria
(24-26). Women who were diag-
nosed with GDM by these criteria
and were at <35 weeks of gestation
were eligible for inclusion. Women
were excluded if they had a multifetal
pregnancy or pregestational diabetes
or required insulin for their diabetes
at the time of enrollment. Women
with any other significant medical
or psychiatric comorbidities (e.g.,
cardiovascular disease or preexisting
hypertension) also were excluded, as
were smokers and users of alcohol
or illicit drugs, due to the possible
effects of these habits on fetal growth.

Institutional Review Board

The study received approval from the
institutional review board (IRB) of
Villanova University and the respec-
tive IRBs of each of the two clinical
facilities participating.

Procedures

Participants were notified by their
obstetrical provider of their diagnosis
of GDM. Those interested in partic-
ipating were screened for eligibility
via a questionnaire administered by
a study team member. For wom-
en who were eligible and willing to
participate, a study team member
answered questions to potential par-
ticipants™ satisfaction and reviewed
and secured signatures on a written
informed consent form before enroll-
ment. Enrollment and participation
were completely voluntary.

Once accepted and enrolled into
the study, participants were ran-
domly assigned to either the control
(usual pregnancy diet) or interven-
tion group. Results were analyzed
based on an intention to treat; there-
fore, results were included from all
participants who enrolled and were
randomly assigned to either group.
Both groups received the current
maternal-fetal surveillance standard
of care as determined by their obstet-
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rical provider. Changes in diabetes
therapy (e.g., the decision to initiate
pharmacotherapy) were at the discre-
tion of participants’ providers and not
the research team.

Women in both groups received
diabetes education and self-manage-
ment training by a certified diabetes
educator (CDE). Participants in both
groups were instructed in self-mon-
itoring of blood glucose (SMBG)
with portable reflectance memory
meters (OneTouch Ultra, LifeScan,
Milipitas, Calif., or Ascencia
Countour, Bayer HealthCare,
Whippany, N.J.). Women in both
groups were asked to perform SMBG
four times daily (fasting and 2 hours
after meals). Participants were asked
to bring their blood glucose and food
logs or meter records to their prenatal
care appointments so their providers
could review their results. Women
in both groups were seen for clinical
evaluation every 2 weeks until 36
weeks’ gestation, after which they
were seen weekly. Women in both
groups also self-monitored urine
ketones each morning and had urine
ketones checked by staff at each pre-
natal visit with Ketostix reagent strips
(Bayer HealthCare).

Carbohydrate-Restricted Diet
Participants in the intervention group
received a total maximum daily car-
bohydrate gram count that was set
after consultation with the CDE in
relation to each participant’s total dai-
ly caloric intake. Participants were in-
structed that they should meet a min-
imum carbohydrate level (calculated
in grams at 35% of total calories) rec-
ommended by the CDE and that they
should not exceed a maximum carbo-
hydrate level (calculated in grams at
40% of total calories) recommended
by the CDE. For example, if the par-
ticipant was instructed to consume
2,200 kcal/day:

* Minimum carbohydrate intake:
2,200 kcal/day x 0.35 = 770
carbohydrate kcal/4 = 193 g of
carbohydrate daily
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* Maximum carbohydrate intake:
2,200 kcal/day x 0.40 = 880
carbohydrate kcal/4 = 220 g of
carbohydrate daily

* 'Therefore, this participant would
be instructed to eat a minimum of
193 g but not to exceed 220 g of
carbohydrate daily

Participants were encouraged
to divide their total carbohydrate
allotment into three meals and
three snacks daily. They received
detailed instructions on carbohy-
drate gram counting from the CDE
or another trained study team mem-
ber. Participants practiced weighing
and measuring actual foods and cal-
culating the carbohydrate content of
those foods. Instructions included the
use of measuring cups, a calibrated
gram scale (Polder, Port Chester,
N.Y.), and a pocket-sized book list-
ing carbohydrate grams for portions
of commonly eaten foods (27).

Participants also were encouraged
to eat healthful foods, with written
examples provided in the instruc-
tional sheet reviewed with each
participant, such as:

“Here are some examples of healthy

carbohydrate foods that you should

include in your diet:

* Grains, including bread, rice,

pasta, and low-sugar cereals

Starchy vegetables such as pota-

toes, corn, and beans

o Fruit

*  Low-fat milk and yogurt”

Figure 1 shows a sample menu plan
provided to participants.

Adherence to the prescribed diet
was ensured through review of food
logs by the CDE, perinatal nurses,
and prenatal care providers (in most
cases, perinatologists). Participants
who did not complete food logs
were questioned orally about diet
adherence during review of their
blood glucose records with their care
provider.

Usual Pregnancy Diet
Participants in the control group un-
derwent identical procedures in all
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Breakfast (42 grams Carbohydrate)
1 slice cheese

Decaf coffee or tea (no sugar)

Lunch (73.5 grams Carbohydrate)
Grilled chicken salad:

Dinner (73.5 grams Carbohydrate)
Steak sandwich: 3 ounces steak

Day 2

1 slice whole-wheat toast (15 grams carbohydrate) + 1 teaspoon butter
1 cup Cheerios (15 grams carbohydrate)
1 cup fat-free milk (12 grams carbohydrate)

Snack, Mid AM (22.5 grams Carbohydrate)
1 small apple (3 ounces) (15 grams carbohydrate)
10 oyster crackers (7.5 grams carbohydrate)

2 ounce chicken, 1 3 cups chopped- Lettuce, fomato, cucumber, broccoli, spinach,
bell pepper (7.5 grams carbohydrate) +2 tablespoons ranch dressing

12 saltine crackers (30 grams carbohydrate)

1 cup chicken noodle soup (15 grams carbohydrate)

1/2 cup unsweetened canned apricot (15 grams carbohydrate)

1/2 cup skim milk (6 grams carbohydrate)

Snack, Mid PM (22.5 grams Carbohydrate)
1/3 cantaloupe-11 ounces (15 grams carbohydrate)
1 rice cake-4 inches across (7.5 grams carbohydrate)

2 slices of bread (30 grams carbohydrate) + 1 teaspoon mayonnaise
2/3 cup collard greens (7.5 grams carbohydrate)

3/4 cup blueberries (15 grams carbohydrate)

1/2 cup light ice cream (15 grams carbohydrate, 1 fat)

1/2 cup skim milk (6 grams carbohydrate)

Snack, Bedtime (42 grams Carbohydrate)

2 cups popcorn (15 grams carbohydrate)

Topped with: 1 ounce grated part-skim Mozzarella cheese
1 pear, small (3 ounces) (15 grams carbohydrate)

1 cup of skim milk (12 grams carbohydrate)

FIGURE 1. Sample meal plan.

aspects of the study, including carbo-
hydrate counting and recording food
intake, and following the SMBG pro-
tocol delineated above. The only dif-
ference between the intervention and
control groups was that participants
in the control group had a carbohy-
drate intake level set at 50-55% of
total calories.

Statistical Analyses

Before testing hypotheses, descrip-
tive statistics were computed for all
subjects. The results were examined
to determine the presence of marked
skewness, outliers, and systematic
missing data. Appropriate statistics
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were computed between the demo-
graphic variables (e.g., ethnicity and
age at delivery) and the dependent
outcome measures to determine the
presence of any significant confound-
ing variables. All statistical analyses
were based on an intention to treat,
meaning that results from all ran-
domized subjects were analyzed. In
addition, the intention-to-treat anal-
ysis accounted for noncompliance of
subjects and minor deviations from
protocols. Intention-to-treat analy-
sis reduces the likelihood of a biased
treatment effect. For continuous out-
come variables, the Student’s ¢ test for
independent samples was used to as-
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sess the significance of the difference
between the two groups. A % test or
Fisher’s exact test was used to examine
the association between categorical
variables and the intervention group.

Results

A total of 68 women were enrolled
(Site A, n = 54; Site B, n = 14).
Statistical significance was not reached
for the primary outcome variable of
a lower mean 2-hour postprandial
blood glucose (2hPPBG) in the inter-
vention group compared to the con-
trol group, as had been hypothesized
(Table 1). Fasting blood glucose was
not significantly different between
the two groups. (A difference in this
variable had not been expected.)
Surprisingly, there was a significant
difference in mean 2hPPBG between
the two study sites. Participants from
Site A (an urban teaching center) had
a mean 2hPPBG of 116.30 £+ 15.13
mg/dL compared to 100.59 * 7.30
mg/dL for participants from Site B
(a suburban community hospital) (P
<0.01).

Tables 1 and 2 illustrate that there
were no differences in individual or
composite maternal comorbidities
or neonatal complications between
the intervention and control groups.
There was a trend toward a lower pri-
mary cesarean section rate between
the intervention and control groups
(29.4 and 40.6%, respectively),
although this was not statistically
significant (P = 0.34). When looking
at composite maternal complications
by site, there were no differences
between Site A and Site B (48.1 and
50.0%, respectively), as shown in
Table 3. Complications included in
the composite score included inci-
dence of gestational hypertension,
preeclampsia, polyhydramnios, post-
partum hemorrhage, and urinary
tract infection.

There was a difference in com-
posite neonatal complications by site
(Site A 40.4%; Site B 0%; P <0.01)
(Table 3). Neonatal complications
included in this calculation included
incidence of macrosomia (birth
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TABLE 1. Means and Percentages of Maternal Characteristics by Study Group

Maternal Characteristics Lower-Carbohydrate Usual Pregnancy P
Diet Group Diet Group
(n=37) (n=31)
Mean £ SD
2hPPBG (mg/dL) 111.56 £ 14.45 113.91+16.18 0.61
Fasting blood glucose (mg/dL) 90.52 +8.53 91.97 £12.08 0.65
BMI (kg/m?) 33.84+8.84 31.80+8.68 0.34
Total pregnancy weight gain (Ib) 27.24 +£16.02 25.68 £17.08 0.71
Age at delivery (years) 30.09+6.15 29.63+5.19 0.74
Weight change from study entry to birth (Ib) 475+ 6.20 4.41+6.24 0.85
Weeks of gestation at study entry 2917 +£2.78 30.50+£2.85 0.032
Weeks of gestation at delivery 3778+ 1.66 3776+ 174 0.96
Percentage (%)
Need for insulin therapy 8.8 6.3 0.69
Oral medication use: 324 344 0.98
Before enrollment 29 3.1
After enrollment
Incidence of induction of labor 353 34.4 0.94
Incidence of primary cesarean section 29.4 40.6 0.34
Composite maternal complications 0.81
None 52.0 50.0
>1 47.1 50.0
TABLE 2. Means and Percentages of Neonatal Characteristics by Study Group
Neonatal Characteristics Lower-Carbohydrate Usual Pregnancy P
Diet Group Diet Group
Mean £+ SD
Birth weight (g) 3,409.53 £ 527.91 3,377.28 £ 589.91 0.81
Infant head circumference (cm) 35.09+3.80 3395+1.77 0.13
Abdominal girth (cm) 31.78+£2.83 31.56 +£3.17 0.77
Percentage (%)
Birth weight 24,000 g 11.8 12.5 0.93
Incidence of shoulder dystocia 29 0 0.25
Incidence of hypoglycemia 9.7 269 0.09
Admission to neonatal intensive care unit 20.6 12.5 0.38
Composite infant complications 0.92
None 67.6 68.8
>1 324 311

weight 24,000 g), shoulder dysto-
cia, respiratory distress syndrome,
hypoglycemia, and admission to the
neonatal intensive care unit. There
were no neonatal deaths, bone frac-
tures, or nerve palsies at either site
for either group. Nutritional com-
parisons by site are shown in Table 4.
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Demographic and
Environmental Data

The median household income in
the zip code surrounding Site A was
$22,654, significantly lower than
that of Site B, which was $87,347
(Table 5). There was also a significant
difference in the number of individ-

uals living below the poverty line,
with Site A having 42.9% compared
to 4.3% in Site B (28). In our study
sample, more participants from Site
A than from Site B were recipients
of Medicaid-funded health insur-
ance (96 and 28.6%, respectively)
(P <0.0001). The area surrounding
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TABLE 3. Mean Maternal 2hPPBG and Percentage of Maternal
and Infant Complications by Site

Results Site A Site B P
(n = 54) (n=14)
Mean (+ SD)
Maternal 2hPPBG (mg/dL) 116.30 £ 15.13 100.59+7.30 <0.01

Percentage (%)

Maternal complications 0.89
None 519 50.0
>1 48.1 50.0

Infant complications <0.01
None 59.6 100.0
>1 40.4 0

TABLE 4. Nutritional Comparisons by Site

Mean Daily Intake P
Site A Site B
(n = 16)* (n = 10)*
Total intake (kcal) 1,614 1,887 NS
Carbohydrates (g) 178.0 179.51 NS
Glycemic index 61.13 59.28 NS
Glycemic load 90.24 94.28 NS
Fat (g) 65 89 <0.01
Protein (g) 82.3 100.17 <0.01
Fiber (g) 14.68 18.66 NS

*Reflects number of subjects who were able to provide adequate nutrition

data for analysis.

Site A

Site B

Indicates low-income census tracts in which a significant number of residents live more

than one-half mile from a supermarket.

FIGURE 2. Food desert classifications of sites and surrounding areas.

Site A is classified as a “food des-
ert’—an area having limited access
to transportation and more than one-
half mile away from a supermarket
(29) (Figure 2). Limited availability
of transportation indicates less access
to supermarkets and often forces in-
dividuals to obtain foods from con-
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venience stores that not only contain
an abundance of “empty calories,”
but also have higher prices compared
to foods in the supermarkets located

outside of the neighborhoods (30,31).

Discussion and Conclusions
The primary aim of this random-
ized, controlled trial was to test the
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hypothesis that a lower-carbohydrate
diet (compared to the usual preg-
nancy diet) would result in lower
postprandial blood glucose levels in
women with GDM. Although post-
prandial blood glucose trended in the
lower direction for the intervention
group, the decrease did not reach sta-
tistical significance and, therefore, the
null hypothesis could not be reject-
ed. Several other outcome variables
also trended in the direction of the
hypothesis (e.g., lower primary cesar-
ean section rates in the intervention
group); however, the results may not
have been significant due to a type 11
error, which occurs when one false-
ly rejects the null hypothesis, most
commonly resulting from too small
a sample size.

There were significantly different
results between the two study sites;
Site B had a lower mean postprandial
blood glucose level and a lower com-
posite rate of infant complications.
Analysis of nutritional data revealed
that there were no differences in
mean daily intake of carbohydrate
between sites or in mean daily gly-
cemic index of foods (Table 4),
but there were higher daily average
intakes of fat (P <0.01) and protein
(P <0.01) at Site B.

Although there has been much
discussion in the literature regarding
the impact of glycemic index and
glycemic load on blood glucose con-
trol, an even greater impact might be
attributed to the role of other mac-
ronutrients (i.e., protein and fat) in
blunting the effects of carbohydrate
within the context of mixed meals.
A similar observation was made by
Zeevi et al. (32), who noted that the
utility of the glycemic index is some-
what limited because it corresponds
to a single type of food as opposed to
the variety of foods found in typical
meals. Some studies have suggested
that increasing dietary protein (in
particular, whey protein) may play
a role in blunting glucose excursions
(33).

The HAPO study reported strong,

continuous associations between ele-
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TABLE 5. Demographic Comparisons of Site A and Site B

Site A Site B
Census Data
Total population (n) 54,133 35,704
White (non-Hispanic) (n [%]) 8,160 (15.1) 31,796 (89.1)
Black/African American (n [%)]) 30,998 (57.3) 2,007 (5.6)
Hispanic/Latino (n [%]) 21,656 (40.1) 553 (1.5)
Asian (n [%)]) 684 (1.3) 1,237 (3.5)
Median household income ($) 22,654 87,347
Individuals below poverty line (%) 429 4.3
Study Sample
Total sample size (n) 54 14
White (non-Hispanic) (n [%]) 4.(7.4) 9 (64.3)
Black/African American (n [%)]) 25 (46.3) 5(35.7)
Hispanic/Latino (n [%]) 23 (42.6) 0(0)
Asian (n [%]) 2(3.7) 0(0.0)

vated maternal glucose levels (even
those below the diagnostic thresh-
old for diabetes) and increased
infant mean birth weight and cord
C-peptide levels (19), resulting in
the types of complications found in
Site A of this study. However, the
question of whether the differences
in infant outcomes between the two
sites can be explained fully by differ-
ences in macronutrient intake and
mean blood glucose values remains
unanswered. An alternative explana-
tion could attribute such differences
in infant outcomes to socioeconomic
disparities between the two sites. A
large body of epidemiological evi-
dence underscores the effects of social
determinants on infant morbidity
and mortality. The two sites in this
study differed markedly in socioeco-
nomic status of participants, which
may have translated into differences
in the availability of fresh, healthy
foods. Thus, differences in rates of
neonatal complications potentially
could be attributed to the stress of
economic and racial disparities, the
physiological effects of which (includ-
ing effects on glucose homeostasis)
are not completely elucidated.

One of the major limitations of
this study is that only a limited num-
ber of women (7 = 26) completed
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nutrition logs, raising the possibility
that women who did not complete the
logs were eating differently. Because
of the intention-to-treat analysis, all
other data (e.g., glucose levels and
birth outcomes) were included from
all randomized participants with-
out regard to evidence of treatment
adherence.

Healthy behaviors such as getting
adequate physical activity, eating
nutritious food, and avoiding harm-
ful substances are within a person’s
control and are known factors to
promote healthy pregnancy out-
comes. However, socioeconomic
factors appear to play an important
role as well. Numerous studies have
identified socioeconomic and racial
disparities in rates of infant deaths
and low birth weight, with black
infants at nearly triple the risk com-
pared to non-Hispanic whites. This
study could not determine whether
the lower rate of infant complications
found at Site B could be primarily
attributed to the lower mean post-
prandial blood glucose values or to
differences in race/ethnicity and
socioeconomic conditions. However,
this study does support the notion
that social determinants may affect
outcomes for infants of mothers with

GDM. Additional well-designed tri-

TROUT ET AL.

als with larger sample sizes are needed
to better determine optimal diets for
women with GDM, as well as social
determinants that can affect the
weight and health of the infants of
mothers with GDM.
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