Clinical Care/Education/Nutrition/Psychosocial Research
O R I G I N A L

A R T I C L E

Low-Carbohydrate Diet for the Treatment
of Gestational Diabetes Mellitus
A randomized controlled trial
CRISTINA MORENO-CASTILLA, MSC, RD1,2
MARTA HERNANDEZ, MD1,2,3
MERCE BERGUA, MD, PHD1,2
MARIA C. ALVAREZ, RN1
MARIA A. ARCE, RN1
KAREN RODRIGUEZ, RD1,3
MONTSERRAT MARTINEZ-ALONSO, BSC3,4
MONTSERRAT IGLESIAS, RN1

MAGDALENA MATEU, RN1
MARIA D. SANTOS, MD1,2,3
LINDA R. PACHECO, MD1,3
YOLANDA BLASCO, MD1
EVA MARTIN, RD1
NURIA BALSELLS, RN1
NURIA ARANDA, PHD5
DIDAC MAURICIO, MD, PHD1,2,3

OBJECTIVEdMedical nutrition therapy based on the control of the amount and distribution
of carbohydrates (CHO) is the initial treatment for gestational diabetes mellitus (GDM), but
there is a need for randomized controlled trials comparing different dietary strategies. The
purpose of this study was to test the hypothesis that a low-CHO diet for the treatment of
GDM would lead to a lower rate of insulin treatment with similar pregnancy outcomes compared
with a control diet.
RESEARCH DESIGN AND METHODSdA total of 152 women with GDM were included in this open, randomized controlled trial and assigned to follow either a diet with lowCHO content (40% of the total diet energy content as CHO) or a control diet (55% of the total
diet energy content as CHO). CHO intake was assessed by 3-day food records. The main pregnancy outcomes were also assessed.
RESULTSdThe rate of women requiring insulin was not signiﬁcantly different between the
treatment groups (low CHO 54.7% vs. control 54.7%; P = 1). Daily food records conﬁrmed a
difference in the amount of CHO consumed between the groups (P = 0.0001). No differences
were found in the obstetric and perinatal outcomes between the treatment groups.
CONCLUSIONSdTreatment of women with GDM using a low-CHO diet did not reduce
the number of women needing insulin and produced similar pregnancy outcomes. In GDM,
CHO amount (40 vs. 55% of calories) did not inﬂuence insulin need or pregnancy outcomes.
Diabetes Care 36:2233–2238, 2013

G

estational diabetes mellitus (GDM)
is deﬁned as glucose intolerance
with its onset or ﬁrst recognition
during pregnancy. The prevalence of
GDM is ;7% (from 1 to 14%), depending
on the population and the diagnostic criteria used (1). In Spain, GDM has an estimated prevalence of 8.8% (2). GDM is
associated with an increase in maternal

and neonatal complications during pregnancy (3).
Medical nutrition therapy (MNT) is
the cornerstone of GDM treatment and is
based on the control of the amount and
distribution of carbohydrates (CHO) to
obtain optimal glycemic control without
ketosis. Energy content is also important
for appropriate gestational weight gain.
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For the general population, CHO should
represent 45–65% of total daily calories,
with a daily consumption of .175 g of
CHO for pregnant women (4). This consumption should best be distributed over
three meals and two to four snacks (5).
Although the control of CHO amount
and type is extensively used to optimize
blood glucose concentrations, other
methods are also important for the management of GDM. This included the introduction of healthy food choices,
portion control, cooking practices, and
regular physical activity (6).
In Spain, clinical guidelines state that
if blood glucose levels are not controlled
with MNT, then insulin treatment should
be initiated. MNT is a tool to lower
postprandial blood glucose values, either
by modifying CHO distribution or by
modifying any of the components of the
glycemic load (GL) (the product of the
CHO content of a serving of food and its
glycemic index [GI]). In recent years, two
randomized controlled trials (RCT) have
been published concerning the effect of
low-GI diets in GDM. Moses et al. (7)
demonstrated a signiﬁcantly lower proportion of women meeting the criteria
for starting insulin treatment when assigned to a low-GI diet, without any differences in key obstetric and fetal
outcomes. Louie et al. (8) did not ﬁnd
any differences in the need for insulin
treatment, with similar pregnancy outcomes, in women following a modestly
lower-GI diet than a control group treated
with a high-ﬁber moderate-GI diet.
In our setting, MNT for GDM is
primarily based on the control of the
amount and distribution of CHO, rather
than control of GI. To our knowledge,
there are no RCTs that demonstrate an
advantage of a diet with a prespeciﬁed
amount of CHO. The American Diabetes
Association recommended in the Fifth
International Workshop Conference on
Gestational Diabetes Mellitus that research trials should be conducted in this
area (6).
We conducted an RCT to assess
whether a diet with a low content of
CHO (40% of calories) compared with a
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control diet (55% of calories) could reduce the need for insulin treatment in
women with GDM without increasing
adverse pregnancy outcomes.
RESEARCH DESIGN AND
METHODSdThe study was a twoarm, open, parallel, randomized controlled trial comparing two dietary interventions designed to treat GDM.
Participation in the trial was offered to
all women diagnosed with GDM in the
only diabetes and pregnancy outpatient
clinic of the reference hospital of the
Public Health System of the province of
Lleida (Catalonia, northeastern Spain)
between November 2008 and July 2011.
Subject recruitment and
randomization
Inclusion criteria were women aged 18–45
years (inclusive) diagnosed with GDM
with singleton pregnancies and a gestational age #35 weeks. Exclusion criteria
were an unwillingness to follow a prescribed diet, inability to understand the
Spanish language, and pregnancy comorbidities other than obesity, hypertension,
and/or dyslipidemia.
GDM diagnosis was made following
the 2006 National Diabetes and Pregnancy Clinical Guidelines. In Spain, all
women are screened for GDM at 24–28
weeks of gestation with a 50-g glucose
challenge test. If GDM risk factors are
present, the screening test is performed
in the ﬁrst trimester. If the 1-h glucose
value of the screening test is $7.8
mmol/L, the patient is scheduled for a
100-g glucose challenge test, and the diagnosis of GDM is made following the
National Diabetes Data Group criteria
(2,9).
Participation in the trial was offered to
all women at the ﬁrst outpatient appointment. Between November 2008 and July
2011, 152 patients were randomized to
one of the two treatment groups. Group
allocation was performed using a sealed
envelope. Of the 313 patients assessed for
eligibility, 161 were excluded because
they did not meet the inclusion criteria
(n = 128) or declined to participate (n =
33) (Supplementary Fig. 1).
The local ethics committee approved
the protocol, and all of the patients signed
the written informed consent form.
Patient care and follow-up
Participants received routine care by the
treatment team following the institutional
protocol, which was based on local and
2234
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national guidelines. Patients were seen 1
week after study allocation, which were
followed by visits every 1 to 3 weeks,
depending on clinical judgment.
All of the women were provided with
a glucose meter (Accu-Chek Aviva;
Roche Diagnostics SL, Barcelona, Spain)
and instructed to perform self-monitoring
of blood glucose (SMBG). Patients were
also instructed to record the SMBG results
using the following pattern: six controls a
day during the ﬁrst week (before and 1 h
after the three main meals) and, in the
event the glucose values were on target,
four controls a day for the remaining
follow-up (fasting and 1 h after the three
main meals). Ketonuria was self-monitored
every day before breakfast and once a
week before lunch and dinner using a
semiquantitative method (Keto-Diastix;
Quimica Farmaceutica Bayer SL, Barcelona, Spain). The results of urine ketone
assessments were reported as absent, mild
(11), moderate (21), or high (31) according to the manufacturer. Except for
the different diet treatments, all other
management strategies were the same for
both groups.
Dietary interventions
The energy content of the diet for each
patient was calculated on the basis of
pregestational weight (Supplementary
Table 1) with a minimum of 1,800 kcal/
day. The two study diets had similar protein content (20% of the total daily calorie
amount) but a different amount of CHO
(40% in the low-CHO diet and 55% in the
control diet) and fat (40% in the lowCHO diet and 25% in the control diet,
mainly at the expense of increased olive
oil intake). Speciﬁc diets were designed
manually by the team of dietitians for
the purpose of the trial (Supplementary
Table 2). The diets were divided into
three principal meals and three snacks,
all with a prespeciﬁed number of CHO
servings. No changes in the CHO distribution were allowed while the patient was
under dietary therapy alone. Once insulin
was started, changes in the CHO distribution could be made to optimize insulin
treatment because the patients had already reached the primary outcome of
the study.
Nutritional analysis and assessment
of compliance
CHO intake was evaluated using the
estimated food record method over 3
nonconsecutive days, including a weekend or a holiday (10). All women were

asked to record their initial intake of foods
containing CHO with this method. The
ﬁrst dietary assessment was made after
the initial study diet prescription, and a
second assessment occurred after the following appointment at which the dietary
plan for the patient was revised for adherence. This method was used for its technical simplicity and cost. A book with
graphic representations of food portions
was used at the dietary interviews (11).
One nutritionist who was blinded to the
patient group allocation documented the
food records in a separate database. Two
food composition tables were used to estimate the total CHO, starch, and sugar
intake (12,13).
Insulin therapy
The decision to initiate insulin treatment
was made by the endocrinologist according to institutional protocol and followed
strict criteria: insulin treatment was started if at least two SMBG values at the same
time point of the day in a 1-week time
interval were higher than the target. The
glycemic targets were as follows: fasting
and preprandial glycemia #5.3 mmol/L
and 1-h postprandial glycemia #7.8
mmol/L. Regular human insulin was
used to treat postprandial glucose excursions (Actrapid Innolet; Novo Nordisk
AS, Bagsværd, Denmark). Bedtime NPH
insulin was prescribed to correct fasting
hyperglycemia (Insulatard Flexpen; Novo
Nordisk AS). Initial insulin doses were
calculated according to Supplementary
Table 1.
Data collection
The following data were assessed and
recorded at each follow-up visit: weight,
blood pressure, number of SMBG results
outside the target values, insulin dose,
and ketonuria. The predelivery weight
was the last weight registered in the
medical record during any of the 4 weeks
preceding delivery. All of the deliveries
took place in our hospital. Pregnancy
complications, ultrasound follow-up
data, and pregnancy outcomes, including
newborn weight and length adjusted for
gestational age, occurrence of newborn
hypoglycemia (glycemia ,2.2 mmol/L),
and the type of delivery, were obtained
from the electronic medical record system. Gestational age was calculated based
on the last menstrual period and corrected,
if indicated, by an early ultrasound scan.
Newborns were categorized into small-forgestational age (birth weight , 10th centile), normal, or large-for-gestational-age
care.diabetesjournals.org
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(LGA) (birth weight . 90th centile) using
the Spanish tables of neonatal weight adjusted for sex and gestational age (14).
Macrosomia was deﬁned as birth weight
$4 kg.
Sample size calculation
Based on previous clinical data from the
local clinic, we determined that 40–50%
of the patients with GDM do not achieve
the desired blood glucose concentrations
despite following dietary treatment and
subsequently require insulin therapy.
We designed the study to provide 80%
statistical power (bilateral conﬁdence of
95%) to ﬁnd a minimum difference of
22% on the risk of insulinization (45%
was the expected rate of insulin-treated
women in the control group). We anticipated that 10% of the patients would be
lost to follow-up. The calculated number
of patients for inclusion was 152 (76 per
group).
Statistical analyses
A biostatistician blinded to the
diet allocation of participants performed
the statistical analyses. Prior to conducting the main analyses, baseline characteristics were compared between the
intervention and control groups to identify potential confounders. The Fisher
exact test was applied to estimate differences between both diets in the distribution of qualitative variables. The log-rank
test was used to estimate differences in the
distribution of time until insulin treatment administration or the delivery date.
An estimation of the median time to
insulin use, together with its 95% CI,
was computed separately for each group if
the test showed a statistically signiﬁcant
difference. To estimate differences in
quantitative variables between the two
groups, such as predelivery insulin dose,
maternal weight gain in reference to the
ﬁrst visit, and newborn glycemia, the
Mann–Whitney test was used. The
Mann–Whitney test was also used to estimate differences between both groups in
CHO intake derived from the 3-day food
records (total CHO, as well as starches
and sugars individually).
An intention-to-treat analysis was
performed with a 95% CI and a signiﬁcance level of 0.05. All statistical analyses
were performed with R software (version
2.15.1) (15).
RESULTSdThe overall design and
subject ﬂow through the study is illustrated in Supplementary Fig. 1. A total of
care.diabetesjournals.org

152 women were randomly assigned to
one of the two diets, 76 in each group.
However, one patient randomized to the
control group withdrew the consent before receiving any dietary intervention.
After randomization, another patient in
the low-CHO diet group was excluded
at the second appointment due to major
violation of the protocol (inclusion/exclusion
criteria: twin pregnancy). A total of 130
patients ﬁnished the trial. There were no
signiﬁcant differences in the baseline characteristics between the two groups, as
shown in Table 1.
Regarding the main outcome of the
study, the intention-to-treat analysis
showed that the cumulative rate of insulin
treatment was 54.7% (41 women of 75)
in the control group and 54.7% (41
women of 75) in the low-CHO diet group,
with no signiﬁcant differences between
groups (P = 1). This result remained unchanged even after adjusting for gestational age (incidence density ratio of
1.06 [95% CI 0.69–1.63]; P = 0.792).
The analysis of the main outcome in the
per-protocol population showed that
there were no differences in the cumulative rate of insulin treatment between
women who completed the study in the
low-CHO diet (38 women of 70; 54.3%)
and the control group (33 women of 60;
55%) (P = 1). There were no signiﬁcant
differences between the two groups with
respect to insulin dose or time to insulin
treatment at the ﬁrst visit or at the time of
the last menstrual period (Fig. 1).
The ﬁrst 3-day food record was completed by 135 patients (67 in the control

group and 68 in the low-CHO diet
group), and 97 women returned the
second one (47 in the control group and
50 in the low-CHO diet group). Table 2
shows the detailed total CHO, starch, and
sugar daily intake, as reported. The total
CHO and starch intake was always significantly different between the groups as
per protocol (P = 0.0001 and P ,
0.0001 for the ﬁrst and second records,
respectively). The intake was lower than
the amount prescribed, except in the
low-CHO group in the second record
(Table 2). The intake of sugar was not
different between the groups. The total
CHO, sugar, and starch intake increased between the ﬁrst and second
record and approached the prescribed
diet after patients received a second dietary advice.
The main pregnancy outcomes are
shown in Table 3. There was a case of unexplained stillbirth at week 35 of pregnancy in a woman in the low-CHO
group. The rate of moderate ketonuria
was similar in both groups, and only
one case with a high value of ketonuria
occurred in the control group. Maternal
weight gain, from study allocation until
delivery, was higher in the control group
{median 2.1 kg [interquartile range (IQR)
0.6–3.5]} than in the low-CHO group
(median 1.1 kg [IQR 0.3–2.5]; P =
0.017), but this difference disappeared after correction for time to follow-up: 0.27
kg/week (IQR 0.11–0.52) versus 0.23
kg/week (IQR 0.05–0.35) (P = 0.054).
No differences were found in other maternal and neonatal outcomes.

Table 1dBaseline characteristics of the study group participants

N
Age (years)
Pregestational BMI (kg/m2)
Gestational age at enrollment (weeks)
Oral glucose tolerance test values (mmol/L)
Fasting glucose
1-h glucose
2-h glucose
3-h glucose
Non-Caucasian, n (%)
Nulliparous, n (%)
Never smoking, n (%)
Pregestational hypertension, n (%)
Pregestational dyslipidemia, n (%)

Control group

Low-CHO diet group

P value

75
32.1 6 4.4
26.6 6 5.5
30.1 6 3.5

75
33.5 6 3.7
25.4 6 5.7
30.4 6 3.0

0.14
0.067
0.89

5.0 6 0.5
11.7 6 1.5
10.0 6 1.6
7.5 6 1.5
6 (8.0)
37 (49.3)
44 (58.7)
4 (5.3)
3 (4.0)

4.9 6 0.7
11.4 6 1.4
10.2 6 1.2
7.6 6 1.9
1 (1.3)
40 (53.3)
40 (53.3)
2 (2.7)
1 (1.3)

0.30
0.11
0.59
0.55
0.12
0.74
0.62
0.68
0.62

Data are the means 6 SD except for ethnicity, nulliparous, smoking, pregestational hypertension, and
dyslipidemia, which are expressed as n (%). To compare both groups, the Fisher exact test for qualitative
variables and the Mann–Whitney test for quantitative variables were applied, and their P values are reported.

DIABETES CARE, VOLUME 36, AUGUST 2013

2235

Low-carbohydrate diet for gestational diabetes

Figure 1dTime to insulin treatment from study allocation in the two study groups.

CONCLUSIONSdThis RCT was designed to determine whether a diet with
low CHO content compared with a control CHO-content diet could prevent insulin treatment in women with GDM
without deleterious effects with respect
to main pregnancy outcomes. Contrary to
our hypothesis, the low-CHO diet did not
result in a signiﬁcantly lower rate of
women requiring insulin treatment. Additionally, we did not ﬁnd any differences
between the groups in terms of insulin
dose or the time to start of insulin treatment.
Insulin treatment was started in
;55% of the patients. This percentage is
slightly higher than the 48% reported in a
recent large retrospective survey (1981–
2007) of 2,299 women with GDM in a
population similar to ours using the
same diagnostic criteria for GDM (16).
The higher BMI (26.5 vs. 23.3) of our
study population and the strict criteria
applied to make changes in the prescribed
diet until the primary objective of the
study was reached could explain these
differences.
Differences in daily CHO consumption were observed between the control
and intervention groups throughout the
study. Initial CHO intake was lower than
2236
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that prescribed in both groups as assessed
in the ﬁrst dietary record, mainly as a
result of lower intake of complex CHOs.
After receiving additional dietary advice,
the CHO intake approached the prescribed diets in both groups. The daily
amount of CHO intake is consistent with
the results of the 2009–2010 National Dietary Survey in Spain (17), in which the
50th percentile of CHO intake in women
aged 25–44 years old was 202 g/day,
which coincides with the mean initial intake by women in the control group.
CHO is the main nutrient that affects
postprandial glucose concentrations.
With MNT, we can manipulate the distribution, total amount, and type of CHO.
Currently, there is a lack of evidence from
RCTs on what is the ideal amount of CHO
for the treatment of GDM, with the only
recommendation advocating a minimum
consumption of 175 g/day (4). In a small
nonrandomized study, Major et al. (18)
compared groups of women with GDM allocated to two diets, one containing ,42%
CHO and one containing 45–50% CHO.
They found that fewer patients in the lowCHO diet group needed insulin (relative
risk 0.14 [95% CI 0.02–1]; P = 0.047). Additionally, the low-CHO diet group had a
lower rate of LGA newborns and cesarean

deliveries. Cypryk et al. (19) randomized
30 patients with GDM to follow diets with
45 or 60% of daily calories from CHO, but
no relevant pregnancy outcomes were reported.
In recent years, MNT for GDM has
mainly focused on modiﬁcations of the GI
to ameliorate postprandial glucose levels.
Brand-Miller et al. (20) performed an
analysis to determine how much of the
variation in GL values was explained by
the amount of CHO versus the corresponding GI values in 1,058 nominal portions of food. The linear regression
analysis showed that the CHO content
alone explained 68% of the variance in
the GL, whereas the GI value alone explained 49% of the variance in GL values.
Recently, three RCTs have been conducted in women with GDM to evaluate
the effect of a low GI on pregnancy
outcomes (7,8,21). No differences were
found regarding pregnancy outcomes between low and high-GI diets in all three
trials. Only Moses et al. (7) found a lower
need for insulin treatment in the low-GI
group. It must be stressed that the study
populations in these trials were different.
Moses et al. (7) studied Caucasian women
with a mean BMI of 32, and Louie et al. (8)
and Grant et al. (21) studied predominantly non-Caucasian women with a
mean BMI of 24 and 26 to 27, respectively. As suggested by Louie et al. (8), a
low-GI diet may be more effective in overweight and obese women. There were also
differences between the trials in the diagnostic criteria for GDM and in the target,
frequency, and timing of postprandial
glucose values. All of these factors may
explain the observed differences between
the trials, including ours.
A low-GI or a low-GL diet could be
associated with a lower weight gain, as has
been described in a recent RCT conducted in healthy pregnant women (22). Maternal weight gain was lower in the lowCHO diet group in the primary analysis of
our trial. However, this difference disappeared after adjusting for time since randomization. Unfortunately, we do not
know whether women on a low-CHO
diet had also a lower total daily energy
intake as we did not assess this parameter.
Additionally, this trial was not properly
powered to answer the question of
whether a low-CHO diet can reduce
weight gain in women with GDM. Therefore, we cannot conclude that a low-CHO
diet is associated with a lower maternal
weight gain in women with GDM in our
population. However, the difference in
care.diabetesjournals.org
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Table 2dReported intake of CHOs (total CHO, sugars, and starches) assessed by adapted 3-day estimated food records
Control group
Median (P25, P75)
Total CHO (g)
Food record 1
Recorded intake
Difference from the assigned diet
Food record 2
Recorded intake
Difference from the assigned diet
Difference between food records 1 and 2
Sugars (g)
Food record 1
Recorded intake
Difference from assigned diet
Food record 2
Recorded intake
Difference from assigned diet
Difference between food records 1 and 2
Starches (g)
Food record 1
Recorded intake
Difference from assigned diet
Food record 2
Recorded intake
Difference from assigned diet
Difference between food records 1 and 2

Low-CHO group
Median (P25, P75)

P value

202.7 (167.3, 233.1)
251.9 (288.8, 23.3)

177.1 (153.0, 191.3)
211.7 (235.9, 2.2)

0.0001
,0.0001

236.7 (194.7, 253.6)
219.3 (261.2, 3.3)
217.2 (248.2, 4.5)

187.5 (169.6, 203.4)
0.07 (218.0, 14.1)
213.5 (230.4, 5.2)

,0.0001
0.0033
0.36

75.6 (65.1, 87.3)
25.7 (216.0, 5.6)

82.1 (72.1, 90.3)
3.2 (29.1, 10.3)

81.7 (71.4, 91.6)
0.6 (29.7, 10.5)
24.4 (213.8, 3.5)

84.2 (69.9, 93.1)
3.2 (29.4, 10.9)
23.3 (212.3, 4.9)

0.68
0.39
0.62

123.4 (83.2, 147.0)
246.5 (289.4, 224.9)

90.7 (75.2,104.9)
218.6 (236, 27.7)

,0.0001
,0.0001

142.5 (110.3, 159.6)
227.0 (268.8, 210.0)
213.6 (241.0, 8.4)

99.1 (80.9, 115.7)
210.5 (227.5, 3.5)
27.8 (213.1, 6.4)

,0.0001
0.0005
0.44

0.10
0.0203

Data on the ﬁrst record of CHO intake were available from 67 and 68 participants assigned to the control and low-CHO diets, respectively. The second record was
provided by 47 and 50 participants, respectively. Mann–Whitney test P values are reported for the comparison between groups. P25, 25th percentile; P75, 75th
percentile.

weight gain between groups may be of
clinical relevance. This ﬁnding raises the
question of whether a low-CHO diet may
reduce gestational weight gain and the
potential pregnancy complications associated with overweight in obese women

with GDM. This issue should be addressed in a randomized clinical trial.
No differences were found in any of
the main pregnancy outcomes. This fact
reinforces that a diet with a lower CHO
content is safe for the treatment of GDM.

Table 3dPregnancy outcomes of the two study groups
Control group
n
Gestational age at delivery (weeks)
Insulin treatment, n (%)
Final insulin dose/kg body weight (units)
Maternal weight gain (kg)
Ketonuria (%)
Moderate or high, n (%)
Absent or mild, n (%)
Maternal hypertension, n (%)
Cesarean sections, n (%)
SGA, n (%)
LGA, n (%)
Macrosomia, n (%)
Newborn hypoglycemia, n (%)

Value

75 38.9 6 1.8
75 41 (54.7)
41 0.28 6 0.19
72 2.3 6 2.3
68
14 (20.6)
54 (79.4)
75 10 (13.3)
75 20 (26.7)
75 12 (16.0)
75
6 (8.0)
75
5 (6.7)
75 10 (13.2)

Low-CHO diet group
n

Value

P value

75
75
41
73
70

39.0 6 2.1
41 (54.7)
0.24 6 0.15
1.4 6 2.0

0.37
1
0.44
0.017
0.837

75
74
74
74
74
74

16 (22.9)
54 (77.1)
4 (5.3)
25 (33.8)
8 (10.8)
3 (4.1)
1 (1.4)
9 (12.2)

0.16
0.38
0.47
0.49
0.21
1

Data are the means 6 SD or n (%) unless otherwise indicated. To compare both groups, the Fisher exact test
for qualitative variables and the Mann–Whitney test for quantitative variables were applied, and their P values
are reported. SGA, small for gestational age.
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The different CHO amount of the two
diets tested in this trial did not inﬂuence
the need of insulin or other relevant
pregnancy outcomes. Therefore, the
amount of CHO of the diet may not be a
key issue in future clinical recommendations on MNT of GDM.
Despite being considered as the cornerstone of GDM treatment, there is still
relatively little evidence-based information regarding speciﬁc nutritional approaches to the management of this
condition. Data from observational studies
show that certain dietary patterns are associated to important maternal and pregnancy outcomes (23). For instance, women
with a vegetarian diet pattern show a lower
prevalence of GDM (24) and also less gestational weight gain (23). Therefore, there
are still several nutritional strategies that
deserve the design and conduct of adequate
clinical trials.
There are several limitations of our
study. First, dietary food records were not
obtained from all of the patients (the ﬁrst
record was obtained from 91% of the
low-CHO group and 89% of the controlCHO group). In addition, the study was
not offered to women who were not able
DIABETES CARE, VOLUME 36, AUGUST 2013
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to speak and understand the Spanish
language; therefore, the results cannot
be applied to the entire local population.
Finally, the dropout rate in the control
CHO group was clearly higher than expected. However, the method chosen to
analyze the trial results reinforces the ﬁnal
conclusion of the trial.
We can conclude that a diet with a
CHO content of 40% does not reduce the
need for insulin treatment in women with
GDM compared with a high-CHO diet
(55% CHO) in our population. A lowCHO diet produces similar pregnancy
outcomes. Additional randomized intervention studies that consider different
populations and different strategies to
modify GL are warranted to assess the
optimal MNT for GDM.
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