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Background/Aim. Dietary glycemic index (GI) has received considerable research interest over the past 25 years although its
application to pregnancy outcomes is more recent. This paper critically evaluates the current evidence regarding the effect of
dietary GI on maternal and fetal nutrition. Methods. A systematic literature search using MEDLINE, EMBASE, CINAHL, Cochrane
Library, SCOPUS, and ISI Web of Science, from 1980 through September 2010, was conducted. Results. Eight studies were included
in the systematic review. Two interventional studies suggest that a low-GI diet can reduce the risk of large-for-gestational-age (LGA)
infants in healthy pregnancies, but one epidemiological study reported an increase in small-for-gestational-age (SGA) infants.
Evidence in pregnancies complicated by gestational diabetes mellitus (GDM), though limited (n = 3), consistently supports the
advantages of a low-GI diet. Conclusion. There is insufficient evidence to recommend a low-GI diet during normal pregnancy. In
pregnancy complicated by GDM, a low-GI diet may reduce the need for insulin without adverse effects on pregnancy outcomes.
Until larger-scale intervention trials are completed, a low-GI diet should not replace the current recommended pregnancy diets
from government and health agencies. Further research regarding the optimal time to start a low-GI diet for maximum protection

against adverse pregnancy outcomes is warranted.

1. Introduction

Recent data suggest that mean birth weight has increased
over time in many developed nations [1, 2]. Birth weight
shows a “U” shaped relationship with adult obesity, such
that both small and large babies are at increased risk [3,
4]. The long-term effects of higher body fat at birth are
now attracting attention [5, 6]. Increasing birth weight
was independently and linearly associated with increasing
prevalence of obesity at age of 7 years in the Avon cohort
of children [7]. In particular, infants defined as large for
gestational age (LGA; birth weight > 90th percentile) at
birth remained in the upper tertile of weight throughout
early childhood [8], even after controlling for social status,
birth order, and maternal weight. Of concern, excessive
fetal growth confers increased risk for obesity and diabetes
that carries over to successive generations [9—11]. Maternal
hyperglycemia leading to fetal hyperinsulinemia has been

suggested to be responsible for some of this increase in risk
[12]. These findings imply that avoidance of LGA or high
body fat at birth should be a target for population-based
obesity prevention strategies.

Since elevated maternal blood glucose levels are well
recognized to contribute to excessive fetal growth [13],
strategies to lower maternal postprandial blood glucose
levels such as a low glycemic index (GI) diet may improve
pregnancy outcomes. The potential mechanisms of the
benefits of a low-GI diet may be due to the reduction in
the rise of the postprandial blood glucose level, which in
turn reduces hyperinsulinemia [14] and oxidative stress [15].
A low-GI diet that reduces postprandial glucose spikes may
therefore represent a logical and healthy way of eating during
pregnancy benefiting the future health of the offspring.

This paper aimed to systematically examine the current
evidence linking diets with either a high or low GI to
maternal nutrition and pregnancy outcomes.



2. Methodology

2.1. Search Strategies. A literature search using MEDLINE,
EMBASE, CINAHL, Cochrane Library, SCOPUS, and ISI
Web of Science, from 1980 through September 2010, was
conducted with the Medical Subject Headings (MeSH)
“Glycemic Index,” “Pregnancy Outcomes,” “Diet,” and other
relevant terms (see the appendix for complete search strat-
egy). The search was restricted to human studies with no
restrictions on age or ethnicity. Only articles published in
English were included, and a manual search of references
cited by the identified studies was also undertaken. To deter-
mine the eligibility of the identified studies, the abstracts of
the 44 identified studies were screened, and the full text of
the article was reviewed when the abstract did not provide
enough information. Studies that included GI and/or GL
as the exposure variable and pregnancy outcomes as the
primary outcome variable were included. The flow of study
analysis is shown in Figure 1. A total of nine studies were
included in this systematic review. Due to the small number
of studies found and the high heterogeneity of the study
populations and outcomes, a meta-analysis could not be
performed.

3. Results

3.1. Evidence in Normal Pregnancy. Table 1 shows the char-
acteristics of the five studies (two epidemiological and three
interventional) examining the association between GI/GL
and pregnancy outcomes in healthy pregnancies.

3.1.1. Epidemiological Studies. In the Camden Study [16],
the investigators assessed the diets of 1,082 healthy pregnant
women using 24-hour recalls. They found that HbA,. and
plasma glucose increased by 0.006% and 0.013 mmol/L (both
P < .05) per unit increase in the dietary GI, respectively.
In addition, infants of women who had a dietary GI < 50
had a significantly lower birth weight (116 g lower, standard
error = 34g; P < .05). However, compared to those with
a dietary GI of 54-56, those with a dietary GI less than
50 had a 75% (95% CI: 10-177%) increased risk of giving
birth to small-for-gestational-age (SGA; birth weight < 10th
percentile) infants, with no link between high dietary GI and
risk of LGA infants.

The study by Deierlein et al. [17], which assessed the
dietary GL of the subjects by a 110-item semiquantitative
FFQ, found no relationship between dietary GL at 26-29
weeks gestation and total gestational weight gain and weight
gain ratio.

3.1.2. Intervention Studies. All three identified intervention
trials support the hypothesis that low-GI diets may safely
reduce the risk of macrosomia. The study by Clapp [18]
was the first to investigate the effect of a low-GI diet on the
pregnancy outcome of healthy gravidas. The 12 participants
in this study first followed a low-GI weight maintenance
diet from before pregnancy until eight weeks gestation and
were then randomized to either continue the low-GI diet
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(“aboriginal” carbohydrate diet) or to an isoenergetic high
GI (“cafeteria” carbohydrate) diet. He found that mothers
on a high-GI diet gained more weight (mean = SE: low GI
11.8 + 2.3 kg versus high GI 19.7 + 1.2kg; P < .01). Infants
whose mothers were on the high-GI diet had higher birth
weight (mean + SE: low GI 3.27 + 0.12kg versus high GI
4.25+0.11kg; P < .01), and higher fat mass (mean + SE: low
GI 301 = 50 g versus High GI 402 + 80 g; P < .01).

In the study by Moses et al. [19], 70 healthy women
with singleton pregnancy in weeks 12—16 of gestation were
recruited and allocated to either a low-GI or a conventional
diet, both matched for macronutrients, and 62 women
completed the study. They found that women who consumed
the low-GI diet had a decreased prevalence of LGA infants
(3% versus 33% in the conventional diet group) while the
prevalence of SGA was not significantly different (9% versus
7%). In the 2-year followup of the original study [20], they
found that subjects had reverted to their baseline diet despite
the intensive dietary advice given during pregnancy, while
LGA at birth was found to be a significant predictor of weight
at 2 year.

3.2. Evidence in Pregnancy Complicated by Gestational Dia-
betes Mellitus. Table 2 summarizes the characteristics of the
three (two epidemiological and one interventional) studies
in GDM pregnancies.

3.2.1. Epidemiological Studies. In the Nurses’ Health Study
IT [21], there were 758 cases of GDM among 13,110 eligible
pregnant women. Prepregnancy GI and GL were assessed by
avalidated 133-item semiquantitative FFQ. Prepregnancy GL
was the only dietary factor found to be positively related to
the risk of developing GDM (multivariate adjusted relative
risk (RR) of the highest quintile versus the lowest quintile
= 1.61; 95% CI = 1.02-2.53; P for trend =.03). The risk
was increased 2.2-fold (95% CI: 1.04—4.29) among women
with the highest prepregnancy GL and lowest fibre intake.
Women who had a prepregnancy dietary GI > 57 also had
a significantly higher risk of developing GDM compared
to those who had a prepregnancy dietary GI < 51.0
(multivariate adjusted RR = 1.30; 95% CI 1.00-1.68) though
the trend was marginally nonsignificant (P = .07). However,
a smaller-scale study by Radesky et al. [22], which assessed
the prepregnancy GL by the same FFQ used by Zhang et al.
[21] failed to find any association between prepregnancy GL
and risk of developing GDM.

3.2.2. Intervention Studies. Direct evidence to support the
use of a low-GI diet during pregnancy complicated by GDM
is currently limited, with only one such study found in the
literature search. Moses et al. [23] found that a significantly
higher proportion of women in the higher GI group met
the criteria to commence insulin than women in the low GI
group (59% versus 29%; P = .023). In addition, nine out
of 19 women in the high GI group who met the criteria
for insulin commencement avoided insulin by switching to
a low-GI diet. No significant differences in key fetal and
obstetric outcomes were found.
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44 potentially relevant

references identified and
screened

35 excluded by screening of abstract-pregnancy
outcomes not primary outcome of interest, GI/GL

not the exposure variable

9 references retrieved for
detailed evaluation

1 excluded-same study reported in
different time period

8 studies included in the final
systematic review

FIGURE 1: Papers identified through study selection process.

4. Discussion

Among the eight studies investigated in this systematic
review, four showed a protective association between low
GI/GL and pregnancy-related outcomes, three showed no
association, while one showed a potential increase in SGA
risk. More studies are required to provide a convincing
evidence base to support/reject the routine use of a low-GI
diet in pregnancy. The current evidence suggests that the risk
associated with a low-GI diet during pregnancy is minimal.

Traditionally, pregnancy diets recommended by health
groups [24, 25] and government authorities [26-28] focus
on nutrient adequacy because the requirements for many
nutrients increase during pregnancy [29]. These recom-
mendations, however, do not acknowledge any specific
consideration of the glycemic potency of the foods in the
diet. Many common staples such as rice, white bread,
and potatoes, while nutritious, are high GI. The typical
pregnancy diet is therefore of moderate to high GI [19, 23],
depending on carbohydrate distribution and proportions of
high-GI starchy foods versus low-GI foods such as fruit and
dairy products.

Elevated maternal blood glucose levels are well recog-
nised as contributing to excessive fetal growth [13]. Among
women with unrecognized maternal gestational diabetes
mellitus (GDM), the prevalence of LGA infants is five-
fold higher compared to nondiabetic controls and twofold
higher compared to diet-controlled GDM women [30]. The
HAPO study also provided robust evidence that maternal
hyperglycemia 1-hour after a 75 g oral glucose tolerance test
(OGTT), even within the recommended ranges, increases
adverse pregnancy outcomes [31], and the risks increased
further as the 1-hour postload blood glucose level rose. The
75g OGTT can be regarded as a surrogate marker of meal
postprandial glycemia. Therefore, maternal hyperglycemia
(fasting, after a glucose load, and possibly postprandial) is
likely to lead to adverse pregnancy outcomes [32].

Interventions that reduce maternal postprandial blood
glucose levels, including dietary strategies, have been found
to be effective in reducing macrosomia (birth weight >
4 kg) and childhood obesity in diabetic pregnancies [12, 19].
Moderate carbohydrate restriction is the most straight
forward and commonly used strategy to achieve this as
carbohydrates are the main determinant of postprandial
blood glucose level [33]. However, a recent meta-analysis of
randomized clinical trials among normal pregnant women
showed lack of benefits of increasing protein intake in place
of carbohydrate and the potential for increased risk for
small-for-gestational-age (SGA) babies [34]. For this reason,
reduction of maternal postprandial glycaemia by substituting
dietary carbohydrate with protein may not be recommended
in healthy pregnancies at the present time.

On the other hand, postprandial glycemia can be reduced
without carbohydrate restriction by slowing down the rate
of carbohydrate digestion and absorption. Compared to
moderate- or high-GI foods containing similar amount
of carbohydrates, low-GI foods have been demonstrated
to reduce postprandial spikes of blood glucose level in
healthy individuals [35]. A low-GI meal pattern therefore
represents an alternative strategy for reducing postpran-
dial glycemia in normal pregnancy without reducing the
carbohydrate intake. The use of low-GI diets in normal
pregnancy is controversial because any reduction in the rate
of LGA may be matched by an increase in SGA, as has
been shown in the epidemiological study by Scholl et al.
[16] which reported an alarming increase of 75% in SGA
risk. However, the rationale for assignment of GI values in
their food database was not described and may not have
been accurate. Women in the lowest quintile of GI also
ate more refined sugar. Hence, poor overall dietary intake
in this low-income population may have contributed to a
contradictory finding and limits generalisation. Indeed the
two intervention studies (one in normal pregnancy and one
in GDM pregnancy) by Moses et al. [19, 23] showed that
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TaBLE 1: Characteristics and outcome measures of studies examining the association between glycemic index/glycemic load and pregnancy

outcomes in healthy pregnancies.

Study Study characteristics Exposure variables

Outcome variables

Summary of findings

Epidemiological studies

Dietary GI in the lowest quintile was associated
with a statistically significant reduction of 116 g in
birth weight, while dietary GI in the highest

n=1,082 quintile was associated with a nonsignificant
Scholl et Age: <18y to 32y GI by quintiles Birth weight increase iq birth weight (50.0 g) after adjustment
" Dietary assessment: Q1: <50 versus st for potential confounders.
[16] 2004 ) SGA/LGA births
24-hour recall at 20-and Q5: >60 Compared to subjects with a dietary GI in Q3,
28-week gestation those with a dietary GI in the lowest quintile had
a 75% increased risk of giving birth to an SGA
infant. No significant association was found
between GI (in quintiles) and risk of LGA.
n=1,231 .
Lo o . Total gestational
Deierlein Age. =16y GL by quartiles weight gain (TGWG)  No association between GL and TGWG/WGR was
etal. [17] Dietary assessment: Q1: <112 versus and weight eain ratio  found
2008 semiquantitative FFQ at  Q4: >175. (WGR)g & une.
2629 weeks
Intervention studies
Aboriginal
carbohydrate (low | ! N Women who followed the cafeteria diet had a
glycemic; GI = 50) giarl‘fl:r:rzi g}ﬁ’Wt larger placental weight at delivery (575 + 52 g
Clapp [18] n=12 diet versus cafeteria & versus 396 + 18 g; P <.001).
. h hich Neonatal ) )
1997 Mean age: 34.5 carbohydrate (hig anthropometrics These women also gave birth to larger infants
lycemic; GI = 59) : :n (P <.01) and gained more weight durin
& . Maternal weight gain -UL) and gaine ght during
diet together with pregnancy (P < .01)
exercise
Method of delivery  women who followed low-GI diet gave birth to
Materna@ weight gain lighter infants (P = .051), had lower birth centile
n =62 Low GI diet (GI = 51) Birth weight (P =.005), and had a lower prevalence of LGA

Moses et al.  Age: 21-40y

versus high GI

Birth centile

(P =.01). Their infants also had a lower ponderal

[19] 2006 16—29 week gestation at (GI = 58) diet Head circgmference index (P = .03).
baseline Ponderal index
Prevalence of There was a nonsignificant increase of SGA
LGA/SGA prevalence.
No difference was found in current dietary GI
n 143 ; | between subjects who followed the low-GI diet
Moses et al. ﬁ) 9]0;&1)[; ofMosesetal. g, e asMosesetal.  GI of current diet and those who followed the high-GI diet during
! i pregnancy.
[20] 2007 Age of infant: 16-29 [19] 2006 Infant size 8 Y-
months LGA was a significant predictor of current infant

weight (P = .037)

FFQ: food frequency questionnaire; SGA: small for gestational age (<10th birth weight percentile); LGA: large for gestational age (=90th birth weight

percentile).

there is no significant increase in SGA in subjects following a
low-GI diet.

Because some low-GI foods have been associated with
higher satiety [36, 37], a low-GI diet may also benefit
pregnant women by reducing excessive maternal weight gain.
High maternal weight gain has been linked to an increased
risk of pregnancy complications [38], excessive fetal growth
[39, 40], and long-term adverse health outcomes for the
mother-infant pair [41]. The study by Deierlein et al. [17],
however, reported no association between GL and total
gestational weight gain, but total carbohydrate intake and
GI were not reported separately. It is possible that a high

intake of high-GI carbohydrates has a detrimental effect
while a high intake of low-GI carbohydrate may be neutral
or protective, as demonstrated in recent studies on risk of
cardiovascular disease [42, 43].

Intervention studies in normal pregnancy are more
supportive. The study by Clapp [18] was the first of its kind
to investigate the effect of a low-GI diet on various pregnancy
outcomes. While he reported results that favored the use of
a low-GI diet during normal pregnancy, this study should
be carefully interpreted. The number of subjects was small
(6 in each group), the GI of the diets was not determined and
the macronutrient proportions were not given. Differences
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TABLE 2: Characteristics and outcome measures of studies examining the association between glycemic index/glycemic load and pregnancy

outcomes in pregnancies complicated by gestational diabetes mellitus.

Study Study characteristics Exposure variables Outcome variables Summary of findings
Epidemiological studies
n=13,110 Gl in quintiles Subjects with dietary GI in the highest quintile
Mean age: 31.5y d had a 30% increased risk of developing GDM
. Q1: <51 versus . . . ..
Dietary assessment: . while those in the highest quintile of GL had a
Zhang et al. . Q5: >57 Incidence of GDM . . -
133-item . I 61% increased risk. There was also a significant
[21] 2006 . . GL in quintiles (n =758) . L. . . .
semiquantitative FFQ, increase in risk for increasing dietary GL
. Q1: <104 versus . .
capturing prepregnancy Q5: >138 (P = .03) while that for dietary GI was
dietary pattern ’ nonsignificant (P = .07)
n=1,733
91 incidences of GDM
Mean age: 31.5y
Radesky et al. ?;;E?:zn?ssessment: Per 22 units increase  Incidence of GDM No association between GDM risk and
[22] 2008 of GL (n=91) prepregnancy GL

semiquantitative FFQ, at
5-25.6 weeks to capture
prepregnancy dietary
pattern

Intervention study

n=63 Low-GI diet
Moses et al. Mean age: 31.0y (GI = 48) versus
[23] 2009  Mean gestation weeks at  high-GI diet

baseline: 30.1 weeks (GI = 56)

Need for insulin

Higher proportion (59% versus 29%; P = .023) of
women following the high-GI diet required
insulin for optimal GDM management. Switching
from high-GI to low-GI diet helped 47.4% of
these women avoid insulin. No significant
differences in key fetal and obstetric outcomes
were found.

GDM: gestational diabetes mellitus; FFQ: food frequency questionnaire.

in the amount of carbohydrate would also potentially affect
outcomes. Expressed as a proportion of total energy intake,
total carbohydrate intake has previously been shown to be
associated with several pregnancy outcomes such as LGA and
macrosomia, at least in pregnancy complicated with GDM
[44, 45]. The more recent study by Moses et al. [19] on the
other hand, provided stronger evidence that a low-GI diet
improves pregnancy outcomes which is consistent with the
findings of Clapp [18]. Unfortunately, the pregnant women
in the study by Moses et al. reverted back to their baseline
diet within 2 years [20], suggesting that dietetic followup
may benefit these women particularly if they plan to become
pregnant again, as prepregnancy GI and GL has been linked
to increased risk of developing GDM [21].

It is now generally accepted that treating even mild GDM
results in marked improvement in pregnancy outcomes. This
view is supported by the large-scale Australian Carbohydrate
Intolerance Study in Pregnant Women (ACHOIS) study
[46] in which women with mild GDM were either treated
intensively or attended routine antenatal care for healthy
pregnancies. Intensive treatment in mild GDM, compared to
routine care, resulted in reduced risks of preeclampsia, peri-
natal morbidity (e.g., shoulder dystocia), as well as macro-
somia. The recent Maternal-Fetal Medicine Unit (MFMU)
Network study [47] provided similar evidence. Even though
lowering the dietary GI was not a specific aim of the dietary
intervention in the ACHOIS study, it is likely that the GI
was lowered because many of the healthy foods routinely

recommended in pregnancy, such as fruit and dairy foods,
are low GI. The dietary intervention in the MFMU study,
on the other hand, may have incorporated low-GI foods as
it was based on the American Diabetes Association position
statement on “Nutrition Recommendation and Intervention
for Diabetes” [48], which explicitly recommends “...low-
glycemic index foods that are rich in fibre and other important
nutrients are to be encouraged.”

Postprandial glucose excursion has been associated with
adverse pregnancy outcomes in women with GDM [49].
Moderation of carbohydrate intake is usually recommended
as the main and first-line strategy to achieve postprandial
euglycemia [50]. However, there is evidence to suggest that
overrestriction of carbohydrate in pregnancy complicated
by GDM may increase the risk of fetal macrosomia [45],
and therefore consideration to the glycemic potency of the
carbohydrates in the diet is also important. By consuming
low-GI carbohydrates one may achieve an adequate carbo-
hydrate intake with lower postprandial blood glucose levels.
The study by Moses et al. [23] suggested that a low-GI diet in
GDM pregnancy can effectively reduce the need for insulin
for optimal blood glucose management.

Clearly there is a lack of research in this area despite
growing interest from the medical and nutrition community.
In 2008, Tieu et al. [51] conducted a systematic review of
dietary strategies for the prevention of GDM. They found
only two trials [19, 52] (n = 82 in total) comparing the
effect of a low-GI versus high-GI diets on obstetric outcomes



and concluded that the evidence to support the use of a
low-GI diet during pregnancy was inadequate, mainly due
to the small number and the high heterogeneity of the trials
available. A larger, randomized controlled trial investigating
the effect of a low-GI diet on outcomes in GDM pregnancy,
such as birth weight z-score, infant ponderal index, so
forth, is currently underway [53]. More studies, particularly
those which intervene at an earlier stage of pregnancy, are
warranted.

5. Future Directions and Conclusions

Based on the currently available evidence, the use of a low-
GI diet during pregnancy would appear to have no disadvan-
tages. There is also some evidence that for women in general,
and for women with special problems such as GDM, a low-GI
diet can offer some advantages. However until further larger-
scale intervention trials, preferably randomized controlled
trials, are completed, a low-GI diet should not replace the
current pregnancy recommendations from government and
health agencies. Further research regarding the optimal time
to start a low-GI diet for maximum protection of adverse
pregnancy outcomes is also required.

Appendix

Search Strategy
(1) Exp Glycemic Index/

(2) glyc?emic index.tw

(3) glyc?emic load.tw

(4) exp Pregnancy Outcomes/

(5) exp Diabetes, Gestational/

(6) ((1) or (2) or (3)) AND ((4) or (5))

(7) Limit 6 to (humans and yr="1980-2010").

This search strategy was used for MEDLINE and was slightly
adapted for use with EMBASE, SCOPUS, CINAHL, and ISI
Web of Science. We only included articles written in English.

References

[1] U. Chike-Obi, R. J. David, R. Coutinho, and S. Y. Wu, “Birth
weight has increased over a generation,” American Journal of
Epidemiology, vol. 144, no. 6, pp. 563-569, 1996.

[2] M. S. Kramer, I. Morin, H. Yang et al., “Why are babies getting
bigger? Temporal trends in fetal growth and its determinants,”
Journal of Pediatrics, vol. 141, no. 4, pp. 538-542, 2002.

[3] I. Rogers, “The influence of birthweight and intrauterine
environment on adiposity and fat distribution in later life,”
International Journal of Obesity, vol. 27, no. 7, pp. 755777,
2003.

[4] D. A. Lawlor, G. D. Smith, and S. Ebrahim, “Birth weight
of offspring and insulin resistance in late adulthood: cross
sectional survey,” British Medical Journal, vol. 325, no. 7360,
pp- 359-362, 2002.

[5] J. Eriksson, T. Forsén, J. Tuomilehto, C. Osmond, and D.
Barker, “Size at birth, childhood growth and obesity in adult

Journal of Nutrition and Metabolism

life,” International Journal of Obesity, vol. 25, no. 5, pp. 735—
740, 2001.

[6] T. Hampton, “Maternal diabetes and obesity may have lifelong
impact on health of offspring,” Journal of the American Medical
Association, vol. 292, no. 7, pp. 789-790, 2004.

[7] J. J. Reilly, J. Armstrong, A. R. Dorosty et al., “Early life risk
factors for obesity in childhood: cohort study,” British Medical
Journal, vol. 330, no. 7504, pp. 1357-1359, 2005.

[8] M. L.Hediger, M. D. Overpeck, K. R. Maurer, R. J. Kuczmarski,
A. McGlynn, and W. W. Davis, “Growth of infants and young
children born small or large for gestational age: findings
from the Third National Health and Nutrition Examination
Survey,” Archives of Pediatrics and Adolescent Medicine, vol.
152, no. 12, pp. 1225-1231, 1998.

[9] D. J. Pettitt, P. H. Bennett, M. E Saad, M. A. Charles, R.
G. Nelson, and W. C. Knowler, “Abnormal glucose tolerance
during pregnancy in Pima Indian women: long- term effects
on offspring,” Diabetes, vol. 40, no. 2, pp. 126-130, 1991.

[10] N. Shapira, “Prenatal nutrition: a critical window of opportu-
nity for mother and child,” Women’s Health, vol. 4, no. 6, pp.
639-659, 2008.

[11] D.]J. Freeman, “Effects of maternal obesity on fetal growth and
body composition: implications for programming and future
health,” Seminars in Fetal and Neonatal Medicine, vol. 15, no.
2, pp. 113-118, 2010.

[12] T. A. Hillier, K. L. Pedula, M. M. Schmidt, J. A. Mullen, M. A.

Charles, and D. J. Pettitt, “Childhood obesity and metabolic

imprinting: the ongoing effects of maternal hyperglycemia,”

Diabetes Care, vol. 30, no. 9, pp. 2287-2292, 2007.

T. O. Scholl, M. Sowers, X. Chen, and C. Lenders, “Maternal

glucose concentration influences fetal growth, gestation, and

pregnancy complications,” American Journal of Epidemiology,

vol. 154, no. 6, pp. 514-520, 2001.

[14] J. Galgani, C. Aguirre, and E. Diaz, “Acute effect of meal
glycemic index and glycemic load on blood glucose and insulin
responses in humans,” Nutrition Journal, vol. 5, article no. 22,
2006.

[15] Y. Hu, G. Block, E. P. Norkus, J. D. Morrow, M. Dietrich, and
M. Hudes, “Relations of glycemic index and glycemic load
with plasma oxidative stress markers,” American Journal of
Clinical Nutrition, vol. 84, no. 1, pp. 70-76, 2006.

[16] T. O. Scholl, X. Chen, C. S. Khoo, and C. Lenders, “The
dietary glycemic index during pregnancy: influence on infant
birth weight, fetal growth, and biomarkers of carbohydrate
metabolism,” American Journal of Epidemiology, vol. 159, no.
5, pp. 467-474, 2004.

[17] A. L. Deierlein, A. M. Siega-Riz, and A. Herring, “Dietary
energy density but not glycemic load is associated with ges-
tational weight gain,” American Journal of Clinical Nutrition,
vol. 88, no. 3, pp. 693—-699, 2008.

[18] J. E Clapp III, “Diet, exercise, and feto-placental growth,”
Archives of Gynecology and Obstetrics, vol. 260, no. 1-4, pp.
101-108, 1997.

[19] R. G. Moses, M. Luebcke, W. S. Davis et al., “Effect of a low-
glycemic-index diet during pregnancy on obstetric outcomes,”
American Journal of Clinical Nutrition, vol. 84, no. 4, pp. 807—
812, 2006.

[20] R. G. Moses, M. Luebke, P. Petocz, and J. C. Brand-Miller,
“Maternal diet and infant size 2 y after the completion of a
study of a low-glycemic-index diet in pregnancy,” American
Journal of Clinical Nutrition, vol. 86, no. 6, p. 1806, 2007.

[21] C. Zhang, S. Liu, C. G. Solomon, and E. B. Hu, “Dietary
fiber intake, dietary glycemic load, and the risk for gestational

(13



Journal of Nutrition and Metabolism

(22]

(23]

(24]

(25

[26]

(27]

[28

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

diabetes mellitus,” Diabetes Care, vol. 29, no. 10, pp. 2223—
2230, 2006.

J. S. Radesky, E. Oken, S. L. Rifas-Shiman, K. P. Kleinman,
J. W. Rich-Edwards, and M. W. Gillman, “Diet during
early pregnancy and development of gestational diabetes,”
Paediatric and Perinatal Epidemiology, vol. 22, no. 1, pp. 47—
59, 2008.

R. G. Moses, M. Barker, M. Winter, P. Petocz, and J. C. Brand-
Miller, “Can a low-glycemic index diet reduce the need for
insulin in gestational diabetes mellitus? A randomized trial,”
Diabetes Care, vol. 32, no. 6, pp. 996—1000, 2009.

L. Kaiser and L. H. Allen, “Position of the American Dietetic
Association: nutrition and lifestyle for a healthy pregnancy
outcome,” Journal of the American Dietetic Association, vol.
108, no. 3, pp. 553-561, 2008.

Dietitians Association of Australia, “Smart Eating For You
- Pregnancy,” 2008, http://www.daa.asn.au/index.asp?Pagel D=
2145834450.

United States Department of Agriculture, “MyPyramid for
Pregnancy & Breastfeeding - Nutritional needs during preg-
nancy,” 2009, http://www.mypyramid.gov/mypyramidmoms/
pregnancy_nutrition_needs_print.html.

Office on Women’s Health, the U.S. Department of Health and
Human Services, “Healthy Pregnancy—Staying Healthy and
Safe,” 2006, http://www.womenshealth.gov/pregnancy/you-
are-pregnant/staying-healthy-safe.cfm.

Australian Government Department of Health and Ageing,
“Healthy Eating At Various Lifestages - Pregnant Women,”
2009, http://www.health.gov.au/internet/healthyactive/Pub-
lishing.nsf/Content/pregnant-women.

Department of Health and Ageing (Australia) and National
Health and Medical Research Council, Nutrient Reference
Values for Australia and New Zealand Including Recommended
Dietary Intakes, Department of Health and Ageing (Australia):
National Health and Medical Research Council, Canberra,
Australia, 2006.

K. M. Adams, H. Li, R. L. Nelson et al., “Sequelae of unrecog-
nized gestational diabetes,” American Journal of Obstetrics and
Gynecology, vol. 178, no. 6, pp. 1321-1332, 1998.

B. E. Metzger, M. Contreras, D. A. Sacks et al., “Hyperglycemia
and adverse pregnancy outcomes,” New England Journal of
Medicine, vol. 358, no. 19, pp. 1991-2002, 2008.

B. E. Metzger, “International Association of Diabetes and
Pregnancy Study Groups recommendations on the diagnosis
and classification of hyperglycemia in pregnancy,” Diabetes
Care, vol. 33, no. 3, pp. 676-682, 2010.

W. C. Bevier and L. Jovanovi¢, “Weight gain and gestational
diabetes mellitus is a sensitive issue,” Diabetes Care, vol. 31,
no. 1, article el, 2008.

M. S. Kramer and R. Kakuma, “Energy and protein intake in
pregnancy,” Cochrane Database of Systematic Reviews, vol. 4,
Article ID CD000032, 2003.

J. C. Brand-Miller, K. Stockmann, F. Atkinson, P. Petocz, and
G. Denyer, “Glycemic index, postprandial glycemia, and the
shape of the curve in healthy subjects: analysis of a database of
more than 1000 foods,” American Journal of Clinical Nutrition,
vol. 89, no. 1, pp. 97-105, 2009.

R. C. Reynolds, K. S. Stockmann, E. S. Atkinson, G. S. Denyer,
and J. C. Brand-Miller, “Effect of the glycemic index of
carbohydrates on day-long (10h) profiles of plasma glucose,
insulin, cholecystokinin and ghrelin,” European Journal of
Clinical Nutrition, vol. 63, no. 7, pp. 872-878, 2009.

S. Pal, S. Lim, and G. Egger, “The effect of a low glycaemic
index breakfast on blood glucose, insulin, lipid profiles, blood

(39]

[44]

[50]

(51]

pressure, body weight, body composition and satiety in obese
and overweight individuals: a pilot study,” Journal of the
American College of Nutrition, vol. 27, no. 3, pp. 387-393,
2008.

N. E. Stotland, Y. W. Cheng, L. M. Hopkins, and A. B.
Caughey, “Gestational weight gain and adverse neonatal
outcome among term infants,” Obstetrics and Gynecology, vol.
108, no. 3, pp. 635—643, 2006.

P. M. Dietz, W. M. Callaghan, and A. J. Sharma, “High
pregnancy weight gain and risk of excessive fetal growth,”
American Journal of Obstetrics and Gynecology, vol. 201, no.
1, pp. 51.e1-51.e6, 2009.

T. A. Hillier, K. L. Pedula, K. K. Vesco et al., “Excess gestational
weight gain: modifying fetal macrosomia risk associated with
maternal glucose,” Obstetrics and Gynecology, vol. 112, no. 5,
pp. 1007-1014, 2008.

C. E. M. Zilko, D. Rehkopf, and B. Abrams, “Association of
maternal gestational weight gain with short- and long-term
maternal and child health outcomes,” American Journal of
Obstetrics and Gynecology, vol. 202, no. 6, pp. 574.e1-574.e8,
2010.

M. U. Jakobsen, C. Dethlefsen, A. M. Joensen et al., “Intake
of carbohydrates compared with intake of saturated fatty acids
and risk of myocardial infarction: importance of the glycemic
index,” American Journal of Clinical Nutrition, vol. 91, no. 6,
pp. 1764-1768, 2010.

S. Sieri, V. Krogh, F. Berrino et al., “Dietary glycemic load
and index and risk of coronary heart disease in a large Italian
cohort: the EPICOR study,” Archives of Internal Medicine, vol.
170, no. 7, pp. 640—647, 2010.

C. A. Major, M. J. Henry, M. De Veciana, and M. A. Morgan,
“The effects of carbohydrate restriction in patients with diet-
controlled gestational diabetes,” Obstetrics and Gynecology,
vol. 91, no. 4, pp. 600-604, 1998.

M. Romon, M. C. Nuttens, A. Vambergue et al., “Higher
carbohydrate intake is associated with decreased incidence of
newborn macrosomia in women with gestational diabetes,”
Journal of the American Dietetic Association, vol. 101, no. 8, pp.
897-902, 2001.

C. A. Crowther, J. E. Hiller, J. R. Moss, A. J. McPhee,
W. S. Jeffries, and J. S. Robinson, “Effect of treatment of
gestational diabetes mellitus on pregnancy outcomes,” New
England Journal of Medicine, vol. 352, no. 24, pp. 2477-2486,
2005.

M. B. Landon, C. Y. Spong, E. Thom et al., “A multicenter,
randomized trial of treatment for mild gestational diabetes,”
New England Journal of Medicine, vol. 361, no. 14, pp. 1339—
1348, 2009.

J. P. Bantle, J. Wylie-Rosett, A. L. Albright et al., “Nutrition
recommendations and interventions for diabetes: a position
statement of the American Diabetes Association,” Diabetes
Care, vol. 31, supplement 1, pp. S61-S78, 2008.

M. de Veciana, C. A. Major, M. A. Morgan et al., “Postprandial
versus preprandial blood glucose monitoring in women with
gestational diabetes mellitus requiring insulin therapy,” New
England Journal of Medicine, vol. 333, no. 19, pp. 1237-1241,
1995.

M. H. Hollander, K. M. Paarlberg, and A. ]J. M. Huisjes,
“Gestational diabetes: a review of the current literature and
guidelines,” Obstetrical and Gynecological Survey, vol. 62, no.
2, pp. 125-136, 2007.

J. Tieu, C. A. Crowther, and P. Middleton, “Dietary advice
in pregnancy for preventing gestational diabetes mellitus,”



[52

[53

J

Cochrane Database of Systematic Reviews, no. 2, Article ID
CD006674, 2008.

J. E Clapp III, “Maternal carbohydrate intake and pregnancy
outcome,” Proceedings of the Nutrition Society, vol. 61, no. 1,
pp. 45-50, 2002.

Australian New Zealand Clinical Trials Registry, “Can a low
glycemic index (GI) diet during pregnancy reduce prevalence
of large for gestation age (LGA) amongst women with
gestational diabetes (GDM)? —a randomized, controlled trial,”
2008, http://www.anzctr.org.au/trial_view.aspx?ID=82779.

Journal of Nutrition and Metabolism



