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1

Process of the review

This review comprises the results of 19 searches conducted to address 11 research questions. Where possible
(ie when a number of comparable randomised controlled trials [RCTs] were identified), meta-analyses were
undertaken. The following sections outline the research questions, processes for including and excluding
studies, selection of outcomes for GRADE assessment, assessment of study quality and grading of the certainty
of the body of evidence. Search strategies are included in Appendix A, assessment of risk of bias of risk of bias
in RCTs in Appendix B, analyses for those topics where meta-analysis was conducted in Appendix C and lists of
excluded studies in Appendix D.

1.1

Research questions

Nutrition advice

Q1
Q2
Q3
Q4

What dietary advice should be provided to women in pregnancy, including population-specific groups?
Which foods should be promoted and which avoided during pregnancy?
What are the harms and benefits of vitamin and mineral supplementation in pregnancy?

What are the harms and benefits of nutritionally based complementary medicines in pregnancy?

Physical activity advice

Q5
Q6

What are the harms and benefits of physical activity during pregnancy?
What physical activities are associated with adverse maternal and perinatal outcomes?

Weight assessment

Q7 When should maternal weight and height be measured and BMI calculated in pregnant women?

Q8 What specific risk assessments are required for pregnant women with high or low BMI at the first
antenatal visit?

Interventions

Q9 What lifestyle interventions are effective in preventing excessive weight gain and other adverse

outcomes in pregnant women?

Additional considerations

Q10 What are the additional considerations for Aboriginal and Torres Strait Islander women?

Qi1 What are the additional considerations for migrant and refugee women

Table 1: Mapping of searches to research questions and type of review

Question

Question 1
Question 2
Question 3

Question 4

Question 5

Search

Diet and pregnancy
Diet and pregnancy
Folic acid

B vitamins

Vitamin C

Vitamin E

Vitamin A

Multiple
micronutrients

Iron

Calcium

lodine

Zinc

Magnesium
Selenium

Omega-3 fatty acids

Herbal preparations
Probiotics

Physical activity and
pregnancy

Types of studies included

Systematic reviews, RCTs, observational studies
Systematic reviews, RCTs, observational studies
Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies

Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies
Systematic reviews, RCTs, Australian observational studies
Recent Cochrane review

Systematic reviews, RCTs, observational studies
Systematic reviews of RCTs, RCTs
Systematic reviews, RCTs, observational studies

Review type

Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review

Narrative review
Narrative review
Narrative review
Narrative review
Narrative review
Narrative review

Summary of Cochrane
review

Narrative review
Meta-analysis
Narrative review




Systematic reviews, RCTs, observational studies

Determinants of gestational weight gain; women’s and
health professionals’ views on gestational weight gain:

Risks associated with low or high gestational weight gain:

All identified studies relevant to Australian context

Question Search Types of studies included
Question 6 Physical activity and
pregnancy
Question 7 Gestational weight
gain
Systematic reviews, observational studies
Systematic reviews, RCTs
Weight monitoring Systematic reviews of RCTs, RCTs
Question 8 Risk assessments Systematic reviews of RCTs, RCTs
Question 9 Diet and pregnancy Systematic reviews of RCTs, RCTs
Physical activity and
pregnancy
Question 10 All searches
Question 11

1.2 Inclusion and exclusion criteria

Table 2: PICO criteria for inclusion of studies in meta-analyses

Probiotics

Population

Pregnant women

Intervention

Probiotic supplement

Comparator Outcomes

Placebo or usual care Health or clinical

who are outcomes, including
apparently longer term outcomes
healthy in early for the mother and child
pregnancy

Weight assessment

Population Intervention Comparator Outcomes

Pregnant women Regular weighing as part  Usual care Health or clinical

who are
apparently
healthy in early
pregnancy

of antenatal care plus
advice on weight gain

outcomes, including
longer term outcomes
for the mother and child

Interventions to prevent gestational weight gain

Population

Pregnant wome|
who are
apparently

Intervention

n Intervention related to
changes in diet

Comparator Outcomes

Usual care Health or clinical
outcomes, including

longer term outcomes

Intervention to increase

healthy in early

physical activity

pregnancy

Combined intervention
with dietary and
physical activity
components

Exclusion criteria outlined below were applied.

Not in English

Duplicate

Narrative review, opinion piece, letter, editorial
Wrong setting (ie not antenatal care)

Wrong intervention

Wrong study design (question specific; see above)

for the mother and child

Review type
Narrative review

Narrative review

Meta-analysis
Narrative review

Meta-analysis

Narrative review

Study designs

RCTs

Systematic reviews of
RCTs

Study designs

RCTs

Systematic reviews of
RCTs

Study designs

RCTs

Systematic reviews of
RCTs



*  Wrong outcomes
*  Wrong population

*  Wrong comparator

* Systematic literature review with all studies included in another systematic review

* RCT included in a systematic review
* Does not answer research question

The excluded studies are listed in Appendix D.

1.3 Selection of outcomes for GRADE analysis

Table 3: Probiotics — maternal outcomes

Outcome

Gestational diabetes
Gestational hypertension
Pre-eclampsia

Bacterial vaginosis
Group B streptococcus

Caesarean section

Table 4:  Probiotics — infant outcomes
Outcome

Perinatal death

Preterm birth

Small for gestational age

Large for gestational age

Macrosomia

Table 5:  Weight monitoring — maternal and infant outcomes

Outcome — Maternal

Excess gestational weight gain

Mean gestational weight gain (weekly)
Gestational diabetes

Hypertensive disorders of pregnancy
Depression

Anxiety

Macrosomia

10

Importance
9
9

Importance

9

Importance
5
5

Inclusion

4]

N @ B @ F®

Inclusion

4|

N B ®H [

Inclusion

4|

H 8 B 8@ ®H H



Table 6: Interventions to prevent weight gain — maternal outcomes

Outcome Importance Inclusion
Mean gestational weight gain 5 |
Excess gestational weight gain 5 4}
Gestational diabetes 9 |
Hypertensive disorders of pregnancy 5 4}
Caesarean section 9 )
Depression (antenatal and postnatal) 7 |
Postnatal weight retention 5 |

Table 7: Interventions to prevent gestational weight gain — infant outcomes

Outcome Importance Inclusion
Preterm birth 9 |
Low birthweight 9 4}
Macrosomia 9 |
Large for gestational age 9 |
Small for gestational age 9 |
Apgar score <7 at 5 minutes 7 |
Early childhood weight 5 |
Key: 1 - 3 less important; 4 - 6 important but not critical for making a decision; 7 - 9 critical for making a decision

1.4 Quality assessment

Quality of included studies was assessed using adapted NHMRC criteria for quality assessment of systematic
reviews and GRADE criteria for quality assessment of randomised controlled trials and observational studies.

Table 8: Assessment of quality of systematic literature reviews

Considerations in assessing quality of systematic reviews

Questions and methods clearly stated

Search procedure sufficiently rigorous to identify all relevant studies
Review includes all the potential benefits and harms of the intervention
Review only includes randomised controlled trials

Methodological quality of primary studies assessed

Data summarised to give a point estimate of effect and confidence intervals
Differences in individual study results are adequately explained

Examination of which study population characteristics (disease subtypes, age/sex groups) determine the magnitude of
effect of the intervention is included

Reviewers’ conclusions are supported by data cited
Sources of heterogeneity are explored

Source: Adapted from NHMRC 2000a; 2000b; SIGN 20041-3.
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Table 9: Assessment of limitations of randomised controlled trials

Study limitation Explanation
Lack of allocation Those enrolling patients are aware of the group (or period in a crossover trial) to which the next
concealment enrolled patient will be allocated (a major problem in “pseudo” or “quasi” randomised trials

with allocation by day of week, birth date, chart number, etc.).

Lack of blinding Patient, caregivers, those recording outcomes, those adjudicating outcomes, or data analysts
are aware of the arm to which participants are allocated.

Incomplete accounting  Loss to follow-up and failure to adhere to the intention-to-treat principle in superiority trials; or
of patients and in noninferiority trials, loss to follow-up, and failure to conduct both analyses considering only
outcome events those who adhered to treatment, and all patients for whom outcome data are available.
The significance of particular rates of loss to follow-up, however, varies widely and is
dependent on the relation between loss to follow-up and number of events. The higher the
proportion lost to follow-up in relation to intervention and control group event rates, and
differences between intervention and control groups, the greater the threat of bias.

Selective outcome Incomplete or absent reporting of some outcomes and not others on the basis of the results.
reporting
Other limitations Stopping trial early for benefit. Substantial overestimates are likely in trials with fewer than

500 events and large overestimates are likely in trials with fewer than 200 events. Empirical
evidence suggests that formal stopping rules do not reduce this bias.

Use of unvalidated outcome measures (e.g. patient-reported outcomes)
Carryover effects in crossover trial

Recruitment bias in cluster-randomised trials

Source: Schinemann et al 20134.

1.5  Grading of the certainty of the body of evidence

Assessing the certainty of a body of evidence using GRADE involves consideration of the following five domains:
risk of bias, inconsistency, indirectness, imprecision and publication bias.

For an evidence base drawn from RCTs, the grading of the certainty of the body of evidence starts at ‘high’. An
evidence base drawn from observational studies starts as ‘low’. In both cases, the evidence can be downgraded
for each of the five domains depending on whether the limitation is considered serious (downgrade one level)
or very serious (downgrade two levels). Evidence can also be upgraded when the effect is large (upgrade one
level) or very large (upgrade two levels), where confounders would reduce the effect or where there is a dose-
response effect.
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Dietary advice

2.1  Ql: What dietary advice should be provided to women in pregnancy, including
population-specific groups?

2.1.1  Background

Australian cross-sectional studies have identified low levels of awareness of dietary guidelines during
pregnancy among women and limited dietary counselling by health professionals.

* Results from a web-based questionnaire (n=116),5 showed that pregnancy nutrition knowledge was
associated with education (p<0.05) and income (p<0.05). Only 2% of pregnant women achieved nutrition
knowledge scores over 80%. Few women (30%) received nutrition advice during their pregnancy.

*  Another Australian web-based survey (n=857)s found that only some women met the recommendations for
fruit (56%), dairy (29%) and other core food groups (<10%). None of the women met the recommendations
for all five food groups. Women who were born overseas and who were less physically active pre-
pregnancy were less likely to adhere to the fruit and dairy recommendations. Women who smoked during
pregnancy, were overweight pre-pregnancy and had lower household incomes were also less likely to meet
the fruit recommendations; and women living in metropolitan areas were less likely to meet the vegetable
recommendations. Sixty-one per cent believed their diet during this pregnancy was healthy.

* In astudy using data from the Australian Longitudinal Study on Women's Health (n=1,999),7 half of pregnhant
women met 2013 Australian Dietary Guidelines for fruit but low percentages reached guidelines for dairy
(22%), meat and alternatives (10%), cereals (2.5%) and vegetables (1.7%).

* A Victorian study comparing the dietary intake of pregnant women to the 2013 Australian Dietary
Guidelines (n=1,570)s found that only some women met the recommended daily servings for fruit (65.7%),
dairy products (55.2%), meat/meat alternatives (31.1%), vegetables (10.3%) and grain foods (1.8%) and
that most women (83.8%) regularly consumed up to 2.5 serves of discretionary foods per day. Only one
woman met the minimum recommended daily servings for all five food groups. Women were more likely to
consume an inadequate diet if they were obese (aOR 2.13, 95% Cl 1.53 to 2.95) and less likely to consume an
inadequate diet if they had a university degree (aOR 0.63, 95% Cl 0.50 to 0.78).

* In another Victorian study that assessed pregnancy nutrition recommendation knowledge and nutrition
education practices of antenatal care providers (n=202)9 women reported receiving limited nutrition advice
and clinicians reported that they provided limited nutrition advice due to time constraints, limited
nutrition knowledge and a lack of nutrition training.

* In a cross-sectional study in New South Wales (n=326), only some women were aware of the recommended
number of serves for fruit and vegetables (46.6%), bread and cereals (34.4%) and protein (28.8%)10 and
demonstrated poor adherence to guidelines.11 Knowledge of selected recommendations increased the
likelihood of consumption of fruit (OR 8; 95%Cl 2.3 to 27.7), vegetables (OR 9.1; 95%Cl 2.6 to 31.3) and bread
and cereals (OR 6.8; 95%Cl 3.4 to 13.7).11

Identifying women with an 'unhealthy’ dietary pattern in early pregnancy affords the opportunity for a dietary
intervention which may positively affect both maternal and infant health. An Irish cohort study2 found that
women with a 'health conscious’ dietary pattern were older and had lower BMI and higher education than those
with an ‘unhealthy’ dietary pattern. A study in New Zealand also found that a ‘health conscious’ dietary pattern
was associated with increasing age, better self-rated health, lower pre-pregnancy BMI and not smoking.13

Women tended to continue the dietary pattern they followed in the first trimester into subsequent trimesters
— 'unhealthy’ dietary patterns were continued by 72% of women in the second trimester and 56.6% in the third
trimester and 'health conscious' dietary patterns were continued by 66.9% of women in the second trimester
and 48.6 % in the third trimester.12

A review interventions targeting improving nutrition-related outcomes for pregnant Indigenous women residing
in Organisation for Economic Co-operation and Development countries,14 found that programs with statistically
significant results for low birthweight employed the following nutrition activities: individual
counselling/education; delivery by senior Indigenous woman, peer counsellor or other Indigenous health
worker; community-wide interventions; media campaigns; delivery by non-Indigenous health professional; and
home visits.
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2.1.2 Dietary patterns

A range of studies have compared the outcomes associated with highest versus lowest tertiles or quartiles of
specific dietary patterns.

Gestational diabetes

A systematic review (without meta-analysis)is suggested that a dietary pattern rich in fruit, vegetables, whole
grains, and fish and low in red and processed meat, refined grains and high-fat dairy was beneficial in reducing
risk of gestational diabetes.

An RCT16 found an association between increased risk of gestational diabetes and a dietary pattern high in
chocolate, chips, green vegetables, potatoes, processed meat and meat products, root vegetables, sweetened
beverages, artificially sweetened beverages and hot potato chips (OR 2.05; 95% Cl 1.23, 3.41).

Cohort studies have found associations between increased risk of gestational diabetes and dietary patterns:

*  high in protein and low in carbohydrate intake (aOR 1.83; 95%Cl 1.21 to 2.79; P trend=0.007; n=2,755)17

e high in refined grains, fats, oils and fruit juice (aOR 4.9; 95%Cl 1.4 to 17.0; n=166)18

e high in nuts, seeds, fat and soybean and low in milk and cheese (aOR 7.5; 95%Cl 1.8 to 32.3; n=166)18

* high in added sugar and organ meats and low in fruits, vegetables and seafood (aOR 22.3; 95%Cl 3.9 to 127.4;
n=166)18

A dietary pattern low in protein and high in carbohydrates was associated with a lower risk of gestational

diabetes (aOR 0.54; 95%Cl 0.36 to 0.83; P trend=0.010; n=2,755).17

A dietary pattern high in fruits, vegetables, whole grains, low-fat dairy, breakfast bars, and water was
negatively associated with maternal insulin (uU/mL: B -0.12; 95%Cl -0.23 to -0.01; n=513) and HOMA-IR (B -0.13;
95%Cl -0.25 to -0.00; n=513) but not glucose (B 0.86; 95%Cl -2.64 to 0.92; n=513).19

Case-control studies have found an increased risk of gestational diabetes associated with dietary patterns:

* high in sweets, jams, mayonnaise, soft drinks, salty snacks, solid fat, high-fat dairy products, potatoes,
organ meat, eggs, red meat, processed foods, tea and coffee (aOR 1.68, 95%Cl 1.04 to 2.27; n=368)20.

e high in mayonnaise, soft drinks, pizza, sugar (aOR 2.838, 95% Cl 1.039 to 7.751; p=0.042; n=204)21

A dietary pattern high in leafy green vegetables, fruits, poultry, fish was associated with a lower risk of
gestational diabetes (aOR 0.284, 95%CI 0.096 to 0.838; p=0.023; n=204).21

Gestational hypertension

A systematic review (without meta-analysis)22 suggested a beneficial effect of a diet rich in fruit and
vegetables on pre-eclampsia, although not all the results were statistically significant.

A large cohort study (n=55,139)23 found that a dietary pattern characterised by high consumption of fish and
vegetables was associated with a lower risk of gestational hypertension (OR 0.86; 95%Cl 0.77 to 0.95) and pre-
eclampsia (OR 0.79; 95%Cl 0.65 to 0.97) while a dietary pattern characterised by high consumption of potatoes
(including hot potato chips), mixed meats, margarine and white bread increased risk of gestational
hypertension (OR 1.18; 95%Cl 1.05 to 1.33) and pre-eclampsia (OR 1.40; 95% CI 1.11 to 1.76).

An Australian cohort study (n=1,907),24 found that women with the highest Australian Recommended Food Score
had the lowest risk of developing gestational hypertension (OR 0.4; 95 % CI 0.2 to 0.7).

Depression

A cross-sectional study (n=1,744)25 found an association between lower risk of depression and high intake of
green and yellow vegetables, other vegetables, mushrooms, pulses, seaweed, potatoes, fish, sea products, miso
soup and shellfish (aRR 0.56; 95%Cl 0.43 to 0.73, p<0.0001). Another cross-sectional study (n=167)2¢ found a
significant path between an ‘unhealthy’ diet at around 16 weeks gestation and depressive symptoms at the
same time point (B 0.16, p<0.05, 95%CI 0.02 to 0.30); higher ‘unhealthy’ dietary pattern scores were related to
higher depressive symptoms. A third cross-sectional study (n=253)27 found that antenatal diet quality as
measured by intake of food groups associated with a healthy diet was not associated with postpartum
depressive symptoms at 12 months postpartum.

Fetal growth and preterm birth

A narrative systematic reviewzs found that diets higher in vegetables, fruits, whole grains, nuts, legumes and
seafood and lower in red and processed meats and fried foods were associated with a lower risk of preterm
birth and spontaneous preterm birth.
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A systematic review of observational studies2s found that dietary patterns:

* high in vegetables, fruits, wholegrains, low-fat dairy, and lean protein foods-were associated with lower
risk of preterm birth (OR 0.79; 95% Cl 0.68 to 0.91) and a weak trend towards a lower risk of small-for-
gestational-age (OR 0.86; 95%Cl 0.73 to 1.01)

e high in refined grains, processed meat and foods high in saturated fat or sugar-were associated with lower
birth weight (MD -40 g; 95%CI -61 to -20 g) and a trend towards a higher risk of preterm birth (OR 1.17; 95%Cl
0.99 to 1.39).

An RCT (n=1,032)16 found no clear increases or decreases in risk of large for gestational age, small for
gestational age or macrosomia for any dietary pattern.

A cohort study (n=59,949)30 observed a consistent dose-response association between a dietary pattern high in
meat and fats and low in fruits and vegetables and induced preterm birth (aOR 1.66, 95%Cl 1.30 to 2.11) but no
clear association with spontaneous preterm birth (aOR 1.18, 95%Cl 0.99 to 1.39).

A cohort study (n=66,000)31 found that a “prudent” dietary pattern characterised by high intake of vegetables,
fruits, oils, water as beverage, whole grain cereals and fibre-rich bread was associated with significantly
reduced risk of preterm birth for the highest versus the lowest third (HR 0.88; 95%Cl 0.80 to 0.97). The
"traditional” (Norwegian; fish, potatoes) pattern was also associated with reduced risk of preterm birth for the
highest versus the lowest third (HR 0.91, 0.83 to 0.99). A further analysis (n=65,904),32 found that the high
prudent pattern was associated with increased risk of small for gestational age (OR 1.25; 95%CI 1.02 to 1.54) and
decreased risk of large for gestational age (OR 0.84; 95%Cl 0.75 to 0.94), while the high traditional group was
associated with decreased risk of small for gestational age (OR 0.92; 95% Cl 0.84 to 0.99) and increased risk of
large for gestational age (OR 1.12; 95%Cl 1.02 to 1.24). In the same study, the "main meal" pattern was associated
with a reduced risk of preterm birth (HR 0.90; 95%Cl 0.81 to 0.99; p for trend=0.028).33

A cohort study (n=1,051)34 found no association between diet quality and preterm birth (8 0.91; 0.75 to 1.11) or
birth weight (B -2.00; -22.57 to 18.57).

In an Australian cohort study (n=1,907),24 women with the highest Australian Recommended Food Score had the
lowest odds of having a baby of low birth weight (OR 0.4; 95%Cl 0.2 to 0.9).

In a cohort study (n=862)3s increased diet quality appeared linearly associated with a reduced likelihood of
small for gestational age (P-trend=0.03), although each quartile comparison did not reach statistical significance

Childhood outcomes

Results of a systematic reviewss indicated a small positive association between better maternal diet quality
during pregnancy and child functioning (p<0.0001).

Cohort studies found associations between:

e higher BMI-for-age z score at birth and high intake of white bread, red and processed meats, fried chicken,
French fries, and vitamin C-rich drinks versus high intake of fruits, vegetables, baked chicken, whole-
wheat bread, low-fat dairy and water (B -0.41; 95% Cl: -0.79 to -0.03; n=389)37

¢ reduced risk of developing allergen sensitisation at both 18 months (aOR 0.7; 95%Cl0.5 to 0.9; n=735) at
36 months (aOR 0.7; 95%Cl0.6 to -0.9; n=735) and high intake of seafood and noodles.3s

A cohort study (n=2,695)39 found that associations between maternal dietary patterns during pregnancy and
body composition of the child at age 6 years are to a large extent explained by sociodemographic and lifestyle
factors of mother and child. A cohort study (n=2,592)40 suggested that there are no consistent independent
associations of maternal dietary patterns with offspring cardiometabolic health at 6 years.

2.1.3 Mediterranean diet

The Mediterranean diet is generally characterised by a high intake of fruit, vegetables, nuts, cereals and olive
oil, a moderate intake of fish and poultry, and low intakes of dairy products, red and processed meats and
sweets.

Systematic reviews have found associations between adherence to the Mediterranean diet in pregnancy and
reduced risk of gestational diabetes (OR 0.57; 95%Cl 0.41 to 0.79; 10 observational studies; n=124,959)41 and wheeze
in the infant in the first 12 months (OR 0.92; 95%Cl 0.88 to 0.95; 3 studies).42

An RCT comparing the Mediterranean diet with additional extra virgin olive oil and pistachios with a standard
diet with limited fat intake (n=874)43 found a clear difference in risk of gestational diabetes (aRR 0.75; 95%Cl 0.57
to 0.98; p=0.039). The intervention group also had reduced rates of insulin-treated gestational diabetes, preterm
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birth, emergency caesarean section, perineal trauma, and small and large for gestational age newborns (all
p<0.05).

Post-hoc analysis of the RCT44 found a linear association between high, moderate, and low adherence to the
Mediterranean diet and a lower risk of gestational diabetes, urinary tract infections, preterm birth and small-for-
gestational-age (all p < 0.05). Sub-analysis of results for normoglycaemic womenss found that high versus low
adherence was associated with a significantly lower risk of urinary tract infections, emergency caesarean-
section, perineal trauma, large-for-gestational-age and small-for-gestational-age (all p<0.05).

Observational studies were consistent in finding an association between adherence to the Mediterranean diet
and lower risk of small for gestational age4s and preterm birth,47 although one study only found an association
between reduced risk of preterm birth among women who were overweight or obese.ss

Studies into childhood growth found an association between maternal Mediterranean diet score and lower waist
circumference, 49,50 skinfold thickness49 and risk of accelerated growths: but were inconsistent about the effect
on BMI z-score. 49,50 Studies into child cardiometabolic risk were also inconsistent, with one study finding a
potential protective effect4s and another finding no association with child cardiometabolic risk.s1

Observational studies did not find an association between adherence to the Mediterranean and childhood
wheeze, 52,53 rhinitis,s3 dermatitisss or eczema.s2

2.1.4 Dietary Approaches to Stop Hypertension (DASH) diet

The DASH diet is characterised by high intake of vegetables, fruits and low-fat dairy foods and moderate
amounts of whole grains, fish, poultry and nuts.

A systematic reviews4 found that, in the absence of gestational weight gain advice, fasting glucose improved in
DASH-style diets compared to standard care (MD -0.47; 95%Cl -0.73 to -0.21; 3 studies; n=99; moderate certainty).
However, a small cohort study (n=513) found no association between DASH score and fasting glucose (8 0.29;
95%Cl -1.46 to 2.04).

Cohort studies found that greater adherence to the DASH diet was:

* not associated with reductions in risk of hypertensive disorders of pregnancy (OR 1.00; 95%CI 0.96 to 1.03),
gestational diabetes (OR 1.01; 95%Cl 0.96 to 1.06), preterm birth (OR 0.99; 95%Cl 0.95 to 1.03), small for
gestational age (OR 0.97; 95%Cl 0.93 to 1.02) or large for gestational age (OR 0.99; 95%Cl 0.96 to 1.02)

* negatively associated with maternal triglycerides (mg/dL) (8 0.11; 95%Cl 0.19 to 0.02), insulin (8 0.07; 95%ClI
0.18 to 0.04), HOMA-IR (B 0.06; 95%Cl 0.18 to 0.06) or cholesterol (B 2.93; 95%Cl 13.95 to 8.08)19

e associated with decreased odds of preterm birth (aOR for quartile 4 vs quartile 1: 0.59; 95% Cl 0.40 to 0.85).37

2.1.5 Vegetarian and vegan diets

A narrative review of vegetarian and vegan diets in pregnancy found inconsistency in results on birthweight,
similar duration of pregnancy between vegan-vegetarian and omnivorous diets and a suggestion of risk of
vitamin B12 and iron deficiency with vegan-vegetarian diets.s5s Another review found lower zinc intakes among
vegetarian versus non-vegetarian women.ss However, neither group met the recommended daily allowance for
zinc and there were no differences in serum/plasma zinc or in functional outcomes associated with
pregnancy.se

A cohort studys7 found that a plant-based dietary pattern was inversely associated with birth weight (8 -67.6 g
per 1-unit increase; P<0.001). An interaction with non-white ethnicity and birth weight was observed — among
white Europeans, maternal consumption of a plant-based diet was associated with lower birth weight (B -65.9 g
per 1-unit increase; P<0.001), increased risk of small-for-gestational age (OR 1.46; 95% CI 1.08 to 1.54; P=0.005) and
reduced risk of large-for-gestational age (OR 0.71; 95% Cl 0.53 to 0.95; P=0.02). Among South Asians, maternal
consumption of a plant-based diet was associated with a higher birth weight (B +40.5 g per 1-unit increase;
P=0.01), partially explained by cooked vegetable consumption.

2.1.6  Fasting

A systematic reviewss found that fasting during Ramadan did not increase the risk of preterm birth (OR 0.99, 95%
Cl 0.72 to 1.37; 5 studies) or low birth weight (OR 1.05; 95%CI 0.87 to 1.28; 8 studies).
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2.1.7 Evidence summary

Australian cross-sectional studies have identified low levels of awareness of dietary guidelines during
pregnancy among women and limited dietary counselling by health professionals.

Studies investigating outcomes associated with dietary patterns were heterogeneous in the patterns that they
identified. However, dietary patterns associated with positive outcomes were generally characterised by high
intake of fruits, vegetables, legumes, wholegrains, fish, seafood, lean meats, low-fat dairy and water. Dietary
patterns associated with poorer outcomes included those high in sweetened foods and beverages, foods high in
saturated fats (eg fried foods), red and processed meats and refined grains.

Outcomes positively affected by a healthy dietary pattern and negatively affected by an unhealthy dietary
pattern included gestational diabetes, gestational hypertension and antenatal depression. The evidence was
inconsistent on the association between dietary pattern in pregnancy and preterm birth, fetal and childhood
growth, cardiometabolic health and childhood wheeze.

Systematic reviews into vegan-vegetarian diets found inconsistency in results on birthweight, similar duration
of pregnancy between vegan-vegetarian and omnivorous diets and a suggestion of risk of iron, zinc and
vitamin B12 deficiency with vegan-vegetarian diets.

A systematic review found that fasting during Ramadan did not increase the risk of preterm birth or low birth
weight.
2.1.8 Consumer summary

Dietary patterns characterised by high intake of fruits, vegetables, legumes, wholegrains, fish, seafood, lean
meats, low-fat dairy and water are associated with positive pregnancy outcomes (including lower risk of
gestational diabetes, gestational hypertension, depression, preterm birth and low birth weight). Dietary
patterns high in sweetened foods and beverages, foods high in saturated fats (eg fried foods), red and
processed meats and refined grains are associated with poorer outcomes (eg gestational diabetes, depression).

Women with vegan-vegetarian diets may be at risk of iron, zinc and vitamin B12 deficiency.

Fasting during Ramadan does not appear to increase the risk of preterm birth or low birth weight.
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2.1.9

Evidence tables

Table 10: Q1 Dietary patterns in pregnancy — systematic reviews

Methods: We searched MEDLINE, Embase, CENTRAL,
and CINAHL up to December 2017. Summary effect
sizes were calculated with random effects models and
studies were summarised narratively if results could
not be pooled.

12=32%) and a weak trend towards a lower risk of
small-for-gestational-age (OR: 0.86; 95%Cl: 0.73 to
1.01; 12=34%).

Unhealthy dietary patterns-characterised by high
intakes of refined grains, processed meat, and foods
high in saturated fat or sugar-were associated with
lower birth weight (MD -40 g; 95% Cl: -61, -20 g;
12=0%) and a trend towards a higher risk of preterm
birth (OR: 1.17; 95%Cl: 0.99 to 1.39; 12=76%).

No consistent associations with birth weight or small-
or large-for-gestational-age were observed.

Study ref N Aim/methods Results Comments

Borge et al 18 studies Aim: To provide a quantitative summary of the The results indicated a small positive association Child diet was not

201736 63,861 women literature exploring the relationship between maternal | between better maternal diet quality during systematically
diet quality during pregnancy and child cognitive and pregnancy and child functioning. The overall controlled for in
affective outcomes. summary effect size was Hedges’ g=0.075 (p<0.0001) | the majority of the
Methods: Relevant studies were identified through a adjusted for publication bias (unadjusted g=0.112 studies.
systematic literature search in relevant databases. All (p=0.0001)).
studies investigating maternal diet quality during
pregnancy in relation to child cognitive or affective
functioning in children of elementary school age or
younger were assessed for inclusion.

Chia et al 25 studies Aim: Findings on the relations of maternal dietary Healthy dietary patterns-characterised by high

201929 167,507 patterns during pregnancy and risk of preterm birth intakes of vegetables, fruits, wholegrains, low-fat

SLR of women and offspring birth size remain inconclusive. We aimed | dairy, and lean protein foods-were associated with

observational to systematically review and quantify these lower risk of preterm birth (OR for top compared

studies associations. with bottom tertile: 0.79; 95% Cl: 0.68 to 0.91;

18




Study ref

N

Aim/methods

Results

Comments

Raghavan et al
201928

11 gestational
age:

1 RCT

7 cohort

21
birthweight:

2 RCTs

19 cohorts

Aim: To assess the relationships between dietary
patterns before and during pregnancy and 1)
gestational age at birth and 2) gestational age- and
sex-specific birth weight.

Methods: Literature was searched from January 1980
to January 2017 in 9 databases including PubMed,
Embase, and Cochrane. Two analysts independently
screened articles using predetermined inclusion and
exclusion criteria. Data were extracted from included
articles and risk of bias was assessed. Data were
synthesised qualitatively, a conclusion statement was
drafted for each question, and evidence supporting
each conclusion was graded.

Limited but consistent evidence suggests that
certain dietary patterns during pregnancy are
associated with a lower risk of preterm birth and
spontaneous preterm birth. These protective dietary
patterns are higher in vegetables; fruits; whole
grains; nuts, legumes, and seeds; and seafood
(preterm birth, only), and lower in red and
processed meats, and fried foods.

No conclusion can be drawn on the association
between dietary patterns during pregnancy and birth
weight outcomes. Although research is available, the
ability to draw a conclusion is restricted by
inconsistency in study findings, inadequate
adjustment of birth weight for gestational age and
sex, and variation in study design, dietary
assessment methodology, and adjustment for key
confounding factors.
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Study ref N Aim/methods Results Comments
Schoenaker et | 16 studies Aim: To synthesise evidence from observational A few studies examining foods and dietary patterns Studies could not
al 201422 studies of reproductive-aged women on the suggested a beneficial effect of a diet rich in fruit be pooled in a
association between dietary factors and HDP. and vegetables on pre-eclampsia, although not all meta-analysis
Methods: MEDLINE and EMBASE were searched to the results were statistically significant. because of
identify studies published until the end of May 2014. differences in the
Studies were included if they were observational foods or patterns
studies of reproductive-age women and reported examined or
results on dietary factors (energy, nutrients, foods or different units of
overall dietary patterns, alone or in combination with exposure.
dietary supplements) and gestational hypertension
and/or pre-eclampsia. Studies were excluded if they
reported on supplements not in combination with
dietary intake, or examined a biomarker of dietary
intake. Random effects meta-analyses were performed
on calculated weighted mean differences (WMD) of
dietary intake between cases and non-cases, and
effect estimates were pooled.
Schoenaker et | 21 studies Aim: To synthesise evidence from observational A limited number of prospective cohort studies The number of

al 201615

studies on the associations between dietary factors
and GDM.

Methods: Medline and Embase were searched for
articles published until January 2015. We included
observational studies of reproductive-aged women
that reported on associations of maternal dietary
intake before or during pregnancy, including energy,
nutrients, foods, and dietary patterns, with GDM. All
relevant results were extracted from each article. The
number of comparable studies that adjusted for
confounders was insufficient to perform a meta-
analysis.

adjusting for confounders indicated associations with
a higher risk of GDM for replacing 1-5% of energy
from carbohydrates with fat and for high
consumption of cholesterol (>/=300 mg/day), heme
iron (>/=1.1 mg/day), red and processed meat
(increment of 1 serving/day), and eggs (>/=7 per
week). A dietary pattern rich in fruit, vegetables,
whole grains, and fish and low in red and processed
meat, refined grains, and high-fat dairy was found to
be beneficial. The current evidence is based on a
limited number of studies that are heterogeneous in
design, exposure and outcome measures.

comparable studies
that adjusted for
confounders was
insufficient to
perform a meta-
analysis.
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Table 11: Q1 Dietary patterns in pregnancy — RCT

questionnaire (FFQ) at baseline (15(+0)-18(+6) weeks'
gestation), post intervention (27(+0)-28(+6) weeks) and in
late pregnancy (34(+0)-36(+0) weeks). Dietary patterns
were characterised using factor analysis of the baseline
FFQ data, and changes compared in the control and
intervention arms. Four dietary patterns were identified.

‘Fruit and vegetables’ — high intakes of bananas, citrus
fruit, dried fruit, fresh fruit, green vegetables, pulses,
root vegetables, salad vegetables, tropical fruit and
yoghurt.

‘African/Caribbean’ — high loadings on red meat, cassava,
white meat, rice including pilau, fried or jollof rice,
plantain and fish.

‘Processed’ — high intakes of chocolate, crisps, green
vegetables, potatoes, processed meat and meat products,
root vegetables, squash and fizzy drinks, sugar free
squash and fizzy drinks and chips.

‘Snacks’ — high loadings on biscuits, cookies, cakes,
pastries, chocolate, full fat cheese and sweets.

diabetes.

There were no clear increases or decreases in risk
for other outcomes (pre-eclampsia, LGA, SGA,
macrosomia) for any dietary pattern.

Study ref N Aim/methods Results Comments
Flynn et al 1,032 Aim: To investigate the effect of a behavioural In the adjusted model, baseline scores for the

201616 women intervention of diet and physical activity advice on African/Caribbean (quartile 4 compared with

UPBEAT dietary patterns in obese pregnant woman participating in | quartile 1: OR 2.46; 95% Cl 1.41 to 4.30) and

United the UPBEAT study, and to explore associations of dietary Processed (quartile 4 compared with quartile 1: OR

Kingdom patterns with pregnancy outcomes. 2.05; 95% Cl 1.23, 3.41) patterns in the entire cohort

RCT Methods: Diet was assessed using a food frequency were associated with increased risk of gestational
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Table 12: Q1 Dietary patterns in pregnancy — observational studies

Cross-section

Postnatal Depression Scale at time 1 [T1, mean weeks
gestation=16.70£0.91], time 2 (T2, mean weeks
gestation=32.89+0.89) and time 3 (T3, mean weeks post-
partum=13.51+1.97) and a food frequency questionnaire
at T1 and T2. Diet quality was determined by extracting
dietary patterns via principal components analysis. Two
dietary patterns were identified: 'healthy' (including fruit,
vegetables, fish and whole grains) and ‘unhealthy’
(including sweets, refined grains, high-energy drinks and
fast foods). Associations between dietary patterns and
depressive symptoms were investigated by path analyses.

=0.30, p<0.01, 95%Cl 0.14 to 0.46). Similarly
depressive symptoms at T1 positively predicted
depressive symptoms at both T2 (8 =0.48, p<0.01,
95%Cl 0.34 to 0.62) and T3 (B =0.40, p<0.01, 95%Cl
0.25 to 0.55). There were no significant paths
between a ‘healthy’ dietary pattern and depressive
scores.

Examination of beta weights revealed that
‘unhealthy’ dietary pattern scores at T1 positively
predicted ‘unhealthy’ dietary pattern scores at T2 (B
=0.24, p<0.01, 95%CI 0.08 to 0.40). Similarly,
depressive symptoms at T1 positively predicted
depressive symptoms at both T2 (B =0.49, p<0.01,
95%Cl 0.35 to 0.63) and T3 (B =0.37, p<0.01, 95%Cl
0.22 to 0.52). There was one significant path
between an ‘unhealthy’ diet at T2 and depressive
symptoms at T2 ( =0.16, p<0.05, 95%Cl 0.02 to
0.30); higher ‘unhealthy’ dietary pattern scores were
cross-sectionally related to higher depressive
symptoms.

Study ref N Aim/methods Results Comments
Baskin et al 167 Aim: To explore the predictive role of antenatal diet quality | Examination of beta weights (B) revealed that

201726 women for antenatal and postnatal depressive symptoms. ‘healthy’ dietary pattern scores at T1 positively

Australia Methods: Pregnant women completed the Edinburgh predicted ‘healthy’ dietary pattern scores at T2 (B
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Study ref N Aim/methods Results Comments
Chia et al 201834 | 1,051 Aim: To investigate the association of maternal diet Maternal diet quality during pregnancy was not
Singapore women quality with the risk of preterm birth, offspring birth size, | associated with preterm birth (8 0.91; 0.75 to 1.11)
Cohort and adiposity in a multiethnic Asian birth cohort. or birth weight (-2.00; -22.57 to 18.57). Greater
Methods: Dietary intakes were ascertained at 26-28 wk of | @dherence to the HEI-SGP (per 10-point increment in
gestation with the use of 24-h recalls and 3-d food HEI-SGP score) was associated with longer birth
diaries, from which diet quality (score range: 0-100) was | ength [beta (95% Cl): 0.14 (0.03, 0.24 cm)], lower
measured by the Healthy Eating Index for pregnant body mass index (in kg/m2) at birth [-0.07 (-0.13, -
women in Singapore (HEI-SGP). 0.01)], lower sum of triceps and subscapular skinfold
thickness [-0.15 (-0.26, -0.05 mm)], lower
percentage body fat [-0.52% (-0.84%, -0.20%)], lower
fat mass [-17.23 (-29.52, -4.94 g)], lower percentage
abdominal superficial subcutaneous adipose tissue [-
0.16% (-0.30%, -0.01%)], and lower percentage deep
subcutaneous adipose tissue [-0.06% (-0.10%, -
0.01%)].
Emond et al 862 Aim: To examine the relation between maternal diet In an adjusted model, increased diet quality
201835 women quality during pregnancy and infant birth size among appeared linearly associated with a reduced
United Kingdom | and women enrolled in a prospective birth cohort. likelihood of SGA (P-trend=0.03), although each
infants quartile comparison did not reach statistical

Cohort

Methods: Women 18-45 y old with a singleton pregnancy
were recruited at 24-28 wk of gestation from prenatal
clinics in New Hampshire. Women completed a validated
food frequency questionnaire at enrolment. Diet quality
was computed as adherence to the Alternative Healthy
Eating Index. Infant birth outcomes (sex, head
circumference, weight, and length) were extracted from
medical records.

significance. Specifically, ORs for SGA were 0.89
(95%Cl1 0.37 to 2.15), 0.73 (95%Cl 0.28 to 1.89), and
0.35 (95%Cl 0.11 to 1.08) for each increasing quartile
of diet quality compared to the lowest quartile.
Similar trends for SGA were observed among non-
smokers (n=756; P-trend=0.07). Also among non-
smokers, increased diet quality was associated with
lower infant birth weight (P-trend=0.03) and a
suggested reduction in macrosomia (P-trend=0.07).
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Study ref N Aim/methods Results Comments
Englund-Ogge et | 66,000 Aim: To examine whether an association exists between After adjustment for covariates, high scores on the
al 201431 maternal dietary patterns and risk of preterm delivery. "prudent” pattern were associated with significantly
Norway Methods: Pregnant women (singletons, answered food reduced risk of preterm birth for the highest versus
Cohort frequency questionnaire, no missing information about the lowest third (HR 0.88; 95%CI 0.80 to 0.97). The
parity or previously preterm delivery, pregnancy duration | Prudent pattern was also associated with a
between 22+0 and 41+6 gestational weeks, no diabetes, significantly lower risk of late and spontaneous
first enrolment pregnancy). Hazard ratio for preterm preterm birth. No independent association with
delivery according to level of adherence to three distinct | Preterm delivery was found for the "Western”
dietary patterns interpreted as "prudent” (for example, pattern. The "traditional” pattern was associated
vegetables, fruits, oils, water as beverage, whole grain with reduced risk of preterm birth for the highest
cereals, fibre rich bread), "Western” (salty and sweet versus the lowest third (HR 0.91, 0.83 to 0.99).
snacks, white bread, desserts, processed meat products),
and "traditional” (potatoes, fish).
Englund-Ogge et | 66,000 Aim: to examine the associations between meal After adjustments, the "main meal" pattern was

al 201733
Norway

Cohort

frequency and glycaemic properties of maternal diet in
relation to preterm delivery.

Methods: Meal frequency and food intake data were
obtained from a validated food frequency questionnaire
during mid-pregnancy. Three meal frequency patterns
were identified: "snack meal”, "main meal", and "evening
meal”. Pattern scores were ranked in quartiles. Glycaemic
index and glycaemic load were estimated from table
values. Intakes of carbohydrates, added sugar, and fibre
were reported in grams per day and divided into
quartiles.

associated with a reduced risk of preterm birth, with
hazard ratios (HRs) of 0.89 (95%Cl 0.80 to 0.98) and
0.90 (95%Cl: 0.81 to 0.99) for the third and fourth
quartiles, respectively, and p for trend of 0.028.
This was mainly attributed to the group of women
with BMI 25 kg/m2, with HRs of 0.87 (95%Cl: 0.79 to
0.96) and 0.89 (95% Cl: 0.80 to 0.98) for the third
and fourth quartiles, respectively, and p for trend of
0.010. There was no association between glycaemic
index, glycaemic load, carbohydrates, added sugar,
fibre, or the remaining meal frequency patterns and
preterm birth.
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Study ref N Aim/methods Results Comments
Englund-Ogge et | 65,904 Aim: To assess whether quality of maternal diet affects Compared to the high Western group, the high
al 201932 birth weight and the risk of small for gestational age prudent group was associated with lower birth
Norway (SGA) and/or large for gestational age (LGA) babies. weight (beta-ultrasound z-scores -0.041 (95%Cl -
Cohort Methods: Pregnant women answered a validated food 0.068 to -0.013)) and the high traditional group with
frequency questionnaire at mid-pregnancy. Three higher birth weight (beta-ultrasound 0.067 (95%Cl
maternal dietary patterns were extracted based on 0.040 to 0.094)) for all three growth standards. The
characteristics of food items in each pattern. From these | high prudent pattern was associated with increased
we created four non-overlapping groups: "high prudent,” | SGA risk (SGA-ultrasound OR 1.25 (95%Cl: 1.02 to
"high Western," "high traditional,” and "mixed". 1.54)) and decreased LGA risk (LGA-population OR
0.84 (95%Cl: 0.75 to 0.94)), while the high
traditional group on the contrary was associated
with decreased SGA (SGA-customised OR 0.92 (95%
Cl: 0.84 to 0.99)) and increased LGA risk (LGA
population OR 1.12 (95%CI 1.02 to 1.24)).
Gresham et al 1,907 Aim: To assess whether diet quality before or during Women with the highest ARFS had the lowest odds of
201624 women pregnancy predicts adverse pregnancy and birth outcomes | developing gestational hypertension (OR=0.4; 95 % Cl

Australia
Cohort

in a sample of Australian women.

Methods: The Dietary Questionnaire for Epidemiological
Studies was used to calculate diet quality using the
Australian Recommended Food Score (ARFS) methodology
modified for pregnancy. A national sample of Australian
women, aged 20-25 and 31-36 years, who were classified
as preconception or pregnant when completing Survey 3
or Survey 5 of the ALSWH, respectively. The women with
biologically plausible energy intake estimates were
included in regression analyses of associations between
preconception and pregnancy ARFS and subsequent
pregnancy outcomes.

0.2 to 0.7) or having a baby of low birth weight
(OR=0.4; 95 % Cl 0.2 to 0.9), which remained
significant for gestational hypertension after
adjustment for potential confounders.
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Study ref N Aim/methods Results Comments

Ikem et al 55,139 Aim: To examine the association between midpregnancy Seven dietary patterns were characterised in the

201923 dietary patterns and pregnancy-associated hypertension. population, of which two were associated with PAH.

Denmark Methods: Diet was assessed using a validated semi- The Seafood diet characterised by high consumption

Cohort quantitative 360-item food frequency questionnaire and of fish and vegetables was inversely associated with

dietary patterns were derived using factor analysis. the odds of developing gestational hypertension (OR

0.86; 95%Cl 0.77 to 0.95)] and pre-eclampsia (PE)
(OR 0.79; 95%Cl 0.65 to 0.97). The Western diet
characterised by high consumption of potatoes
(including French fries), mixed meat, margarine and
white bread increased the odds of developing GH
(OR 1.18; 95%Cl 1.05 to 1.33) and PE (OR 1.40; 95% ClI
1.11 to 1.76). No association was seen with severe
PE.

Leermakers et 2,592 Aim: To assess the associations between different dietary | In the crude models, the 'Vegetable, fish and oil’,

al 201740 mother- patterns during pregnancy and offspring cardiometabolic ‘Nuts, soy and high-fibre cereals’ and 'Dutch Healthy

Netherlands child health among mother-child pairs. Diet Index’ seemed beneficial, as higher adherence

Cohort pairs Methods: Maternal diet was assessed in early pregnancy to these patterns was significantly associated with

with a food-frequency questionnaire. We identified three
a posteriori-dietary patterns, namely a 'Vegetable, fish
and oil', 'Nuts, soy and high-fibre cereals’ and ‘Margarine,
snacks and sugar'-pattern. An a priori-pattern was created
based on the 'Dutch Healthy Diet Index'. Cardiometabolic
health (pulse wave velocity, blood pressure, insulin, HDL-
cholesterol and triglycerides) was measured at the child's
age of 6 years.

lower blood pressure and lower pulse wave velocity.
After adjustment for other socio-demographic and
lifestyle factors, most associations disappeared,
except for lower pulse wave velocity with the
‘Vegetable, fish and oil’-dietary pattern (-0.19 SD
(95% CI -0.33 to -0.06), highest quartile of adherence
vs. lowest quartile). No associations were found
between maternal dietary patterns and offspring
blood lipids or insulin levels. CONCLUSIONS: Our
results suggest that there are no consistent
independent associations of maternal dietary
patterns with offspring cardiometabolic health at 6
years.
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Study ref N Aim/methods Results Comments
Loo et al 201738 | 735 Aim: To examine the role of maternal diet during Of the three maternal dietary patterns that
Singapore children pregnancy on immune tolerance and the development of emerged, the Seafood and Noodle (SfN) pattern was
GUSTO allergic diseases in the offspring. associated with a reduced risk of developing allergen
Cohort Methods: We examined the relation between maternal sensitisation at both 18 months (OR 0.7; 95%CI0.5 to
ohor .
dietary patterns assessed using 24 hr recalls and food 0.9) and 36 months (OR 0.7; 95%CI0.6 to -0.9) after
diaries at 26-28 weeks of pregnancy and the subsequent adjustment for family history of allergy, ethnicity,
development of allergic outcomes in the offspring. sex and maternal education levels. No associations
Exploratory factor analysis was used to characterise between Vegetable, Fruit and white Rice and Pasta,
maternal dietary patterns during pregnancy. During Cheese and Processed meat patterns were observed
repeated visits in the first 36 months of life, with any of the allergic outcomes in the first 18 and
questionnaires were administered to ascertain allergic 36 months of life.
symptoms, namely, eczema, rhinitis and wheezing. At
ages 18 and 36 months, we administered skin prick testing
to inhalant and food allergens.
Martin et al 513 Aim: investigated the association between dietary After adjustment for potential confounders including
201619 women patterns and cardiometabolic markers (glucose, insulin, prepregnancy BMI, a diet consistent with Latent

United States
Cohort

insulin resistance (HOMA-IR), triglycerides, and
cholesterol) during pregnancy.

Methods: Diet was assessed using a food frequency
questionnaire. Dietary patterns were derived using latent
class analysis (LCA) and the Dietary Approaches to Stop
Hypertension (DASH) diet. Linear regression was used to
examine the dietary patterns-cardiometabolic markers
association during pregnancy.

Class 3 (fruits, vegetables, whole grains, low-fat
dairy, breakfast bars, and water) was negatively
associated with maternal insulin (uU/mL: beta -0.12;
95%Cl -0.23 to -0.01) and HOMA-IR (beta -0.13; 95%ClI
-0.25 to -0.00) but not glucose (beta 0.86; 95%Cl
2.64 to 0.92), triglycerides (beta 0.01; 95%CI 0.10,
0.08) or cholesterol (beta 5.58; 95%Cl 5.63 to 16.79).
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Study ref N Aim/methods Results Comments
Martin et al 389 Aim: To investigate the influence of maternal dietary Three patterns were identified from LCA: 1) fruits,
201637 mother- patterns during pregnancy on child growth in the first 3y | vegetables, refined grains, red and processed meats,
United States child of life in 389 mother-child pairs from the Pregnancy, pizza, French fries, sweets, salty snacks, and soft
pairs Infection, and Nutrition study. drinks (latent class 1); 2) fruits, vegetables, baked

Cohort

Methods: Dietary patterns were derived with the use of
latent class analysis (LCA) based on maternal diet,
collected with the use of a food-frequency questionnaire
at 26-29 wk gestation. Associations between maternal
dietary patterns and child body mass index (BMI)-for-age z
score and overweight or obesity were assessed with the
use of linear regression and log-binomial regression,
respectively. We used linear mixed models to estimate
childhood growth patterns in relation to maternal dietary
patterns.

chicken, whole-wheat bread, low-fat dairy, and
water (latent class 2); and 3) white bread, red and
processed meats, fried chicken, French fries, and
vitamin C-rich drinks (latent class 3).

In crude analyses, the latent class 3 diet was
associated with a higher BMI-for-age z score at 1 and
3y of age and a higher risk of overweight or obesity
at 3y of age than was the latent class 2 diet. These
associations were not detectable after adjustment
for confounding factors. We observed an inverse
association between the latent class 3 diet and BMI-
for-age z score at birth after adjustment for
confounding factors that was not evident in the
crude analysis (latent class 3 compared with latent
class 2-beta: -0.41; 95% Cl: -0.79 to -0.03).
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Study ref N Aim/methods Results Comments
Miyake et al 1,744 Aim: To examine the association between dietary Three dietary patterns were identified: ‘healthy’,
201825 women patterns and depressive symptoms during pregnancy. The | characterised by high intake of green and yellow
Japan current cross-sectional study examined this issue in vegetables, other vegetables, mushrooms, pulses,
. Japan. seaweed, potatoes, fish, sea products, miso soup,
Cross-section i )
Methods: Dietary patterns were derived from a factor sugar, and shellfish; ‘Japanese’, characterised by
analysis of 33 predefined food groups based on a self- high intake of rice and miso soup; and ‘Western’,
administered diet history questionnaire. Depressive characterised by high intake of beef and pork,
symptoms were defined as a Center for Epidemiological processed meat, vegetable oil, chicken, eggs,
Studies Depression Scale score = 16. Adjustment was shellfish, and salt-containing seasonings.
made for age, gestation, region of residence, number of The healthy and Japanese patterns were
children, family structure, history of depression, family independently inversely associated with depressive
history of depression, smoking, second-hand smoke symptoms during pregnancy: the adjusted
exposure, employment, household income, education, prevalence ratios between extreme quartiles were
and body mass index. aRR 0.56 (0.43 to 0.73, p<0.0001) and aRR 0.72 (0.55
to 0.94, p=0.008), respectively. No association was
observed between the Western pattern and
depressive symptoms during pregnancy.
Nathanson et al | 253 Aim: To examine the association between consumption of | There were no associations between fruit, vegetable

27
Australia

Cross-section

food groups characteristic of a quality diet during
pregnancy (that is fruit, vegetable and fish intake) and
postnatal depressive symptoms at 12 months postpartum.

Methods: Pregnant women were recruited at 10-18 weeks
gestation and completed self-report questionnaires
assessing fruit, vegetable and fish intake as well as
depressive symptoms at early- to mid- pregnancy. Path
analyses were conducted to examine whether fruit,
vegetable and fish intake during pregnancy were
associated with depressive symptom scores at 12 months
postpartum.

or fish intake in pregnancy and postnatal depressive
symptoms. Antenatal diet quality as measured by
intake of food groups associated with a healthy diet
was not associated with postpartum depressive
symptoms at 12 months postpartum.
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Study ref N Aim/methods Results Comments
Rasmussen et al | 59,949 Aim: To extract and visualise dietary patterns from self- A consistent dose-response association with preterm
201430 women reported dietary data collected in mid-pregnancy (25th birth was only observed for Western diet (aOR 1.30;
Denmark week of gestation) and examine their associations with 95%Cl 1.13 to 1.49) comparing the highest to the
Cohort spontaneous and induced preterm birth (gestational lowest quintile. This association was primarily driven
age<259 days (<37 weeks)). by induced preterm births (aOR 1.66, 95%CI 1.30 to
Methods: A total of seven dietary patterns were 2.11, comparing the highest to the lowest quintile)
extracted by principal component analysis, characterised | While the corresponding odds ratio for spontaneous
and visualised by color-coded spider plots, and referred to | Preterm deliveries was more modest (aOR 1.18,
as: Vegetables/Prudent, Alcohol, Western, Nordic, 95%C10.99 to 1.39).
Seafood, Candy and Rice/Pasta/Poultry.
Sedaghat et al 122 cases | Aim: To explore the association between dietary pattern Western dietary pattern was high in sweets, jams,
201720 266 and risk of gestational diabetes. mayonnaise, soft drinks, salty snacks, solid fat, high-
Iran control | Method: Dietary intake was collected using a food fat dairy products, potatoes, organ meat, eggs, red

Case control

frequency questionnaire (FFQ). GDM was diagnosed using
a 100-gram, 3-hour oral glucose tolerance test. Dietary
pattern was identified by factor analysis. To investigate
the relation between each of the independent variables
with gestational diabetes, the odds ratio (OR) was
calculated.

meat, processed foods, tea, and coffee. The prudent
dietary pattern was characterised by higher intake
of liquid oils, legumes, nuts and seeds, fruits and
dried fruits, fish and poultry whole, and refined
grains. Western dietary pattern was associated with
increased risk of gestational diabetes mellitus before
and after adjustment for confounders (OR 1.97,
95%Cl 1.27 to 3.04, aOR 1.68, 95%Cl 1.04 to 2.27).
However, no significant association was found for a
prudent pattern.
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Study ref N Aim/methods Results Comments
Shin et al 201518 | 249 Aim: To identify dietary patterns during pregnancy that Multivariable AOR (95% Cls) of GDM for comparisons
United States women are associated with GDM risk in pregnant women. between the highest vs. lowest tertiles were 4.9 (1.4
Cohort Methods: Food items were aggregated into 28 food groups | to 17.0) for "high refined grains, fats, oils and fruit
based on Food Patterns Equivalents Database. Three juice” pattern, 7.5 (1.8 to 32.3) for “high nuts,
dietary patterns were identified by reduced rank seeds, fat and soybean; low milk and cheese”
regression with responses including prepregnancy body pattern, and 22.3 (3.9 to 127.4) for "high added
mass index (BMI), dietary fibre, and ratio of poly- and sugar and organ meats; low fruits, vegetables and
monounsaturated fatty acids to saturated fatty acid: "high | seafood” pattern after controlling for maternal
refined grains, fats, oils and fruit juice", "high nuts, sociodemographic variables, prepregnancy BMI,
seeds, fat and soybean; low milk and cheese”, and "high gestational weight gain, energy intake and log-
added sugar and organ meats; low fruits, vegetables and transformed CRP.
seafood”. GDM was diagnosed using fasting plasma glucose
levels >/=5.1 mmol/L for gestation <24 weeks.
Van den Broek 2,695 Aim: To examine whether maternal dietary patterns In the crude models, statistically significant
et al 201539 mother- during pregnancy are associated with body composition of | associations were found for higher adherence to the
Denmark child the child at age 6 years. vegetable, fish, and oil dietary pattern and the nuts,
Cohort pairs Methods: Maternal diet was assessed in early pregnancy | SO, and high-fibre cereals dietary pattern with

by a 293-item semiquantitative food-frequency
questionnaire. Vegetable, fish, and oil; nuts, soy, and
high-fibre cereals; and margarine, snacks, and sugar
dietary patterns were derived from principal component
analysis. We measured weight and height of the child at
age 6 y. Total body fat and regional fat mass percentages
of the child were assessed with dual-energy X-ray
absorptiometry.

lower body mass index, lower fat mass index, and

lower risk of being overweight, but none of these

associations remained significant after adjustment
for sociodemographic and lifestyle factors.

We found no associations between the margarine,
snacks, and sugar dietary pattern and any of the
outcomes.
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Study ref N Aim/methods Results Comments
Zareei et al 204 Aim: To examine the dietary pattern in women with GDM. | Unhealthy (high intake of mayonnaise, soda, pizza,
201821 women Methods: Participants' food intakes were assessed using sugar, etc) and healthy (high intake of leafy green
Iran semi-quantitative food frequency questionnaire, while vegetables, fruits, poultry, fish, etc) dietary
Case-control their activities evaluated by physical activity patterns were identified. In the unhealthy group,
questionnaire. Anthropometric indices were measured after modifying the effect of confounding variables,
based on standard instructions, and the body mass index a significant relationship was observed between
was calculated. The dietary patterns were determined dietary pattern and having gestational diabetes (OR
using principal component analysis and its relationship 2.838, 95% CI 1.039 to 7.751). In the healthy group,
with preeclampsia was tested using logistic regression women in the fourth quartile had 149% and 184%
method. higher chance not to experience gestational diabetes
before and after modification with confounders,
respectively (OR 0.284, 95%Cl 0.096 to 0.838), when
compared with women in the first quartile.
Zhou et al 2,755 Aim: To identify maternal dietary patterns and examine The results showed that high fish-meat-eggs scores, GDM
201817 women their associations with GDM risk, and to evaluate the which were positively related to protein intake and
China contributions of macronutrients intake to these inversely related to carbohydrate intake, were
Cohort associations. associated with a higher risk of GDM (quartile 4 vs

Methods: Dietary intakes were assessed using a validated
semi-quantitative FFQ 2 weeks before the diagnosis of
GDM. GDM was diagnosed based on the results of a 75-g,
2-h oral glucose tolerance test at 24-28 weeks gestation.
We derived five different dietary patterns from a
principal component analysis.

quartile 1: aOR 1.83; 95%Cl 1.21 to 2.79; P
trend=0.007) and higher plasma glucose levels. In
contrast, high rice-wheat-fruits scores, which were
positively related to carbohydrate intake and
inversely related to protein intake, were associated
with lower risk of GDM (quartile 3 vs quartile 1: aOR
0.54; 95%CI 0.36 to 0.83; P trend=0.010) and lower
plasma glucose levels.
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Table 13: Q1 Mediterranean diet in pregnancy — systematic reviews

texts published in peer-reviewed English language
journals, which investigated foods within the top 100
richest dietary sources of polyphenols and reported odds
ratio/relative risk with their corresponding 95%
confidence intervals. The quality of included studies was
assessed using the Newcastle-Ottawa Scale. The intake of
polyphenol-rich foods and dietary patterns in relation to
GDM were pooled with fixed- and random-effects models.
In total, 12 (10 cohort, 1 cross-sectional and 1 case-
control) studies were included for the final systematic
review, comprising 124,959 participants and including
5,786 women with GDM.

Study ref N Aim/methods Results Comments
Pham et al 12 studies: | Aim: To review and meta-analyse evidence concerning Meta-analyses showed that the risk of GDM was GDM
201941 10 cohort the effect of the intake of several polyphenol-rich foods about halved amongst women with the highest score
SLR 1 cross- on gestational diabetes (GDM) risk. of Mediterranean diet compared to those with the

section Methods: A systematic literature search was conducted in | lowest score (OR 0.57;95%CI 0.41 to 0.79).

1 case- PubMed, Web of Science and Embase databases for

control observational studies on the association between dietary

intake of foods/diets rich in polyphenols and GDM risk.
124,959 Inclusion criteria were original research articles with full
women
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Study ref N Aim/methods Results Comments
Zhang et al 18 studies | Aim: To evaluate the relationship between high The pooled data suggested high adherence to the
201942 adherence to the Mediterranean diet in pregnancy and Mediterranean diet during pregnancy was associated

childhood and the risk of asthma and wheeze in children.

Methods: We conducted searches of PubMed, EMBASE,
and Cochrane Central Register of Controlled Trials from
inception to 30 October 2018. Observational studies
providing risk estimates and corresponding confidence
intervals on the association of high adherence to the
Mediterranean diet in pregnancy or childhood and the risk
of asthma or wheeze in childhood were included. The
methodological quality of all included studies was
assessed. Summary odds ratios (OR) were calculated using
a random-effects model.

with a reduced incidence of wheeze in the first 12
months (OR 0.92; 95%CI 0.88 to 0.95; P < 0.001).
However, there was no significant association
between high adherence of the Mediterranean diet
in pregnancy and any of the other meta-analysis end
points including diagnosed asthma.
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Table 14: Q1 Mediterranean diet in pregnancy — RCT

Study ref

N

Aim/methods

Results

Comments

Assaf-Balut et
al 201743

Spain

RCT

St. Carlos
Gestational
Diabetes
Mellitus

Prevention
Study

Intervention
434

Control 440

Aim: To assess whether a Mediterranean diet can help
prevent GDM in unselected pregnant women.

Methods: We conducted a prospective, randomised
controlled trial to evaluate the incidence of GDM with
two different dietary models. All consecutive
normoglycaemic (<92 mg/dL) pregnant women at 8-12
gestational weeks (GW) were assigned to Intervention
Group: MedDiet supplemented with extra virgin olive
oil (EVOO) and pistachios; or Control Group: standard
diet with limited fat intake. Primary outcome was to
assess the effect of the intervention on GDM incidence
at 24-28 GW. Gestational weight gain (GWG),
pregnancy-induced hypertension, caesarean section
(CS), preterm delivery, perineal trauma, small and
large for gestational age (SGA and LGA) and admissions
to neonatal intensive care unit were also assessed.
Analysis was by intention-to-treat.

Intervention vs control:

Gestational diabetes: aRR 0.75 (0.57 to 0.98);
p=0.039

Insulin-treated gestational diabetes aRR 0.43
(0.24 to 0.78); p=0.005

Preterm birth: aRR 0.29 (0.11 to 0.77); p=0.013

Small for gestational age: aRR 0.21 (0.08 to
0.54); p=0.001

Large for gestational age: aRR 0.19 (0.07 to
0.57); p=0.003

Emergency cesarean section: aRR 0.30 (0.14 to
0.63) p=0.001

Perineal trauma: aRR 0.21 (0.12 to 0.36);
p=0.001
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Study ref

N

Aim/methods

Results

Comments

Assaf-Balut et
al 201844
Spain
Post-hoc
analysis of St.
Carlos
Gestational
Diabetes
Mellitus
Prevention
Study

874 women

Aim: To evaluate the effect of late first-trimester (>12
gestational weeks) degree of adherence to a MedDiet
pattern-based on six food targets-on a composite of
materno-foetal outcomes (CMFCs).

Methods: The CMFCs were defined as having
emergency C-section, perineal trauma, pregnancy-
induced hypertension and preeclampsia, prematurity,
large-for-gestational-age, and/or small-for-
gestational-age. Women were stratified into three
groups according to late first-trimester compliance
with six food targets: >12 servings/week of
vegetables, >12 servings/week of fruits, <2
servings/week of juice, >3 servings/week of nuts, >6
days/week consumption of extra virgin olive oil
(EVOO0), and >40 mL/day of EVOO. High adherence was
defined as complying with 5(-)6 targets; moderate
adherence 2(-)4 targets; low adherence 0(-)1 targets.

High adherence vs low adherence:

e Gestational diabetes: OR 0.35 (0.18 to 0.67),
p=0.002

e Urinary tract infection: 0.19 (0.07 to 0.52),
p=0.001

Moderate adherence vs low adherence:
e Preterm birth: 0.30 (0.13 to 0.72), p=0.007

* Small for gestational age: 0.36 (0.17 to 0.77),
p=0.009

GDM
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Study ref N Aim/methods Results Comments
Assaf-Balut et | 697 women Aim: To evaluate the effect of a Mediterranean diet High adherence vs low adherence among

al 201945 Intervention (MedDiet), enhanced with extra virgin olive oil (EVOO) | normoglycaemic women:

Spain 360 and nuts, on a composite of adverse maternofoetal *  Pregnancy-induced hypertension: 13 (3.6) vs 11
Sub-analysis of | Control 337 outcomes of women with normoglycaemia during (3.3); p=0.484

St. Carlos pregnancy. *  Pre-eclampsia: 7 (1.9) vs 4 (1.2); p=0.311
Gestational Methods: Women were randomised (at 8-12th Urinary tract infection: 17 (4.7) vs 40 (11.9);
Diabetes gestational weeks) to: stan.dard-car? c'ontrol group p=0.001; RR 0.37 (0.20 to 0.66), p=0.001
Mellitus (337), where fat consumption was limited to 30% of ]

Prevention total caloric intake; or intervention group, where a *  Emergency caesarean section: 8 (2.2) vs 25
Study MedDiet, enhanced with EVOO and pistachios (40-42% (7.4); p=0.002; RR 0.28 (0.13 to 0.64)

fats of total caloric intake) was recommended.

Perineal trauma: 49 (14.5) vs 13 (3.6; p= 0.001;
RR 0.22 (0.12-0.41); p=0.001

Preterm birth (<37 weeks): 4 (1.1) vs 11 (3.6);
p=0.067

Large for gestational age: 3 (0.8) vs 11 (3.3);
p=0.034; RR 0.25 (0.07 to 0.90)

Small for gestational age: 4 (1.1) vs 14 (4.2);
p=0.018; RR 0.26 (0.08 to 0.80)
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Table 15: Q1 Mediterranean diet in pregnancy — observational studies

rhinitis and dermatitis at preschool age.

Methods: Questionnaires of epidemiological factors
and food intake by the mother during pregnancy and
later by the child were filled in by parents in two
surveys at two different time points (1.5 yrs and 4 yrs
of life).

Study ref N Aim/methods Results Comments
Castro- 1,000 Aim: To examine whether some foods and Maternal adherence to the Mediterranean diet was

Rodriguez et preschool Mediterranean diet (MedDiet) consumed by the mother | not a protective factor for wheeze (p=0.892),

al 201653 children during pregnancy and by the child during the first dermatitis (p=0.145) or rhinitis (p=0.637) in the

Cohort years of life can be protective for current wheezing, child.

Steenweg-de
Graaff et al
201459

Netherlands
Cohort

3,104 children

Aim: To assess the links between maternal nutritional
factors during pregnancy and foetal brain development
and subsequent offspring behaviour.

Methods: Within a population-based cohort, we
assessed maternal diet using a food frequency
questionnaire. Three dietary patterns were derived by
means of Principal Component Analysis — The first
pattern has been labelled ‘Mediterranean’, because of
its high loadings on vegetables, fish & shellfish,
vegetable oil, fruit, and eggs, and relatively high
negative loading on processed meat. The second
pattern, labelled traditional Dutch, was characterised
by high intakes of fresh and processed meat and
potatoes, a relatively high intake of margarines and a
very low intake of soy and diet products. The third
pattern, ‘Confectionary’, was high in the consumption
of cakes, sugar & confectionary products, tea, cereals,
fruit and dairy products.

After adjustment, the Mediterranean diet was
negatively associated (0.90, 95% Cl: 0.83 to 0.97)
and the Traditionally Dutch diet (1.11, 95% Cl: 1.03
to 1.21) was positively associated with child
externalising problems (problem behaviours directed
toward the environment such as aggression,
cheating, disobeying rules).

Both low adherence to the Mediterranean diet and
high adherence to the Traditionally Dutch diet
during pregnancy are associated with an increased
risk of child externalising problems.
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Study ref N Aim/methods Results Comments
Chatzi et al 997 mother- Aim: To investigate the association between In Project Viva, the mean (SD, standard deviation)
201749 child pairs in adherence to Mediterranean diet in pregnancy and MDS was 2.7 (1.6); in Rhea it was 3.8 (1.7). In the

United States
(Viva), Greece
(Rhea)

Cohort

United States

569 pairs in
Greece

offspring cardiometabolic traits in two pregnancy
cohorts.

Methods: We estimated adherence to the
Mediterranean diet with an a priori defined score
(MDS) of nine foods and nutrients (0 to 9). We
measured child weight, height, waist circumference,
skin-fold thicknesses, blood pressure, and blood levels
of lipids, c-reactive protein and adipokines in mid-
childhood (median 7.7 years) in Viva, and in early
childhood (median 4.2 years) in Rhea. We calculated
cohort-specific effects and pooled effects estimates
with random-effects models for cohort and child age.

pooled analysis, for each 3-point increment in the
MDS, offspring BMI z-score was lower by 0.14 units
(95% Cl, -0.15 to -0.13), waist circumference by 0.39
cm (95% Cl, -0.64 to -0.14), and the sum of skin-fold
thicknesses by 0.63 mm (95% Cl, -0.98 to -0.28). We
also observed lower offspring systolic (-1.03 mmHg;
95% Cl, -1.65 to -0.42) and diastolic blood pressure (-
0.57 mmHg; 95% Cl, -0.98 to -0.16).

Greater adherence to Mediterranean diet during
pregnancy may protect against excess offspring
cardiometabolic risk.
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Study ref N Aim/methods Results Comments
Fernandez- 2,195 mother- | Aim: To evaluate the associations between maternal A higher maternal rMED in pregnancy was associated | Child growth
Barres et al child pairs adherence to the Mediterranean diet during pregnancy | with a lower risk in offspring of larger birth size,
201951 697 children and their offspring's longitudinal body mass index (BMI) | followed by accelerated BMI gain (reference
Spain at 4 years trajectories and cardiometabolic risk in early trajectory group: children with average birth size
Cohort childhood. and subsequent slower BMI gain) (relative risk of high
Methods: We included mother-child pairs from the vs low rMED score, 0.68; 95% Cl, 0.47 to 0.99). rMED
Infancia y Medio Ambiente (INMA) longitudinal cohort | Score during pregnancy was not associated with the
study in Spain. We measured dietary intake during cardiometabolic risk score, its components, or
pregnancy using a validated food frequency related biomarkers.
questionnaire and calculated the relative Higher adherence to the Mediterranean diet in
Mediterranean diet score (rMED). We estimated pregnancy was associated with lower risk of having
offspring's BMI z score trajectories from birth to age 4 | offspring with an accelerated growth pattern. This
years using latent class growth analyses. We measured | dietary pattern was not associated with the
blood pressure, waist circumference, and offspring’s cardiometabolic risk at 4 years.
cardiometabolic biomarkers to construct a
cardiometabolic risk score at 4 years (n=697 mother-
child pairs). We used multivariable adjusted linear and
multinomial regression models. RESULTS:
Fernandez- 1,827 mother- | Aim: To evaluate associations between adherence to There was no association between rMED and body Child growth
Barres et al child pairs the Mediterranean diet (MD) during pregnancy and mass index z-score, whereas there was a significant
201650 childhood overweight and abdominal obesity risk at 4 association between higher adherence to MD and
Cohort years of age. lower WC (beta of high vs. low rMED: -0.62 cm; 95%

Methods: We analysed mother-child pairs from the
Spanish ‘'Infancia y Medio Ambiente' cohort study. Diet
was assessed during pregnancy using a food frequency
questionnaire and MD adherence by the relative
Mediterranean diet score (rMED). Overweight
(including obesity) was defined as an age-specific and
sex-specific body mass index >85th percentile (World
Health Organization referent), and abdominal obesity
as a waist circumference (WC) >90th percentile.

confidence interval: -1.10, -0.14 cm, P for
trend=0.009).

Pregnancy adherence to the MD was not associated
with childhood overweight risk, but it was associated
with lower WC, a marker of abdominal obesity.
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Study ref N Aim/methods Results Comments
Smith et al 922 LMPT Aim: To explore the associations between lifestyle Women who did not have any aspects of a preterm
201547 965 term factors and late and moderate preterm birth (LMPT: Mediterranean diet were nearly twice as likely to
United 32(+0)-36(+6) weeks' gestation). give birth LMPT compared with those whose diet
Kingdom Methods: Poisson multivariable regression models included > Mediterranean characteristics (aRR 1.81;
Case-cohort were fitted to estimate relative risks (RR) of LMPT 95%Cl 1.04 to 3.14; p=0.036).
birth associated with maternal smoking, alcohol and
recreational drug use, and diet.
Saunders et al | 728 women Aim: To evaluate the effect of adherence to a Overall there was no association between MD preterm

201448
Guadeloupe
Cohort

Mediterranean diet (MD) during pregnancy on fetal
growth restriction (FGR) and preterm birth (PTB) in a
population largely of African descent and present
dietary patterns similar to MD.

Methods: We analysed data for pregnant women who
had liveborn singletons without any major congenital
malformations. Degree of adherence to MD during
pregnancy was evaluated with a semi-quantitative
food frequency questionnaire based on nine dietary
criteria. Multiple logistic regression models were used
to analyse birth outcomes while taking potential
confounders into account.

adherence during pregnancy and the risk of PTB
(non-stratified by BMI: aOR 0.9; 95%Cl 0.8 to 1.0) or
FGR (non-stratified by BMI, term births: aOR 1.0;
95%Cl 0.8 to 1.2). However, pre-pregnancy BMI was a
strong effect modifier and MD adherence was
associated with a decreased risk of PTB in
overweight and obese women (aOR 0.7, 95%Cl 0.6 to
0.9) (P<0.01) but not women with
underweight/normal BMI (aOR 1.1; 95%CI 0.9 to 1.3).
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Study ref N Aim/methods Results Comments
Martinez- 518 case- Aim: To quantify the effect of a Mediterranean dietary | Results were stratified by severity of SGA: moderate | SGA
Galiano et al control pairs pattern, as well as the consumption of olive oil (00), (percentiles 6-10), and severe (percentiles 5). For
201846 on the risk of having a small for gestational age infants | moderate, four or more points in the Predimed’s
Spain (SGA). index was associated with a 41% reduction of having
Case-control Methods: Dietary intake during pregnancy was SGA compared with women with a score 3, aOR 0.59
assessed using a validated food frequency (95%Cl 0.38 to 0.98); for severe, the reduction in risk
questionnaire. Three indices were used to evaluate was not statistically significant. Similar results were
the adherence to Mediterranean diet (MD) (Predimed, | found when the other MD indexes were used. An
Trichopoulou and Panagiotakos). Crude odds ratios intake of 00 above 5 g/day was associated with a
(cOR) and adjusted odds ratios (aOR) and their 95% lower risk of SGA (aOR 0.53, 95% C1 0.34 to 0.85);
confidence intervals (Cl) were estimated using statistical significance was observed for moderate
conditional logistic regression models. SGA (aOR 0.53, 95% CI 0.30 to 0.96), but not for
severe SGA (aOR 0.51, 95% Cl 0.24 to 1.07), although
the magnitude of ORs were quite similar. Adherence
to a MD and OO intake is associated with a reduced
risk of SGA.
Alvarez Zallo 1,087 infants Aim: To examine the relationship between different No association was found between a good adherence | Wheeze

et al 201852
Europe and

Latin America

International
Study of
Wheezing in
Infants

Cross-section

12-15 months
of age

food groups and the adherence to a Mediterranean
diet during pregnancy and the risk of wheezing and
eczema in children aged 12-15 months.

Methods: The study of the association of the different
food consumption and Mediterranean diet with
wheezing, recurrent wheezing and eczema was
performed using different models of unconditional
logistic regression to obtain adjusted prevalence odds
ratios (OR) and 95% confidence intervals (95% Cl).

to the Mediterranean diet during pregnancy and the
development of wheezing (p=0.372), recurrent
wheezing (p=0.118) or eczema (p=0.315).

42




Table 16: Q1 Dietary Approaches to Stop Hypertension (DASH) diet in pregnancy — systematic reviews

(HbA1c), and homeostatic model assessment for insulin
resistance (HOMA-IR) in pregnant women.

Methods: MEDLINE, EMBASE, Cochrane database, and
reference lists of published studies were searched through
April 2017. Randomised trials directly comparing two or
more diets for >2-weeks were eligible. Bayesian network
meta-analysis was performed for fasting glucose. Owing to
a lack of similar dietary comparisons, a standard pairwise
meta-analysis for the other glycaemic outcomes was
performed. The quality of the pooled effect estimates
was assessed using the GRADE tool.

-0.21; 3 studies; n=99; moderate certainty).

Study ref N Aim/methods Results Comments

Ha et al 21 studies Aim: To compare the effects of various common diets, In the absence of gestational weight gain advice, Most dietary
201754 1,865 stratified by the addition of gestational weight gain fasting glucose improved in DASH-style diets comparisons were
SLR women advice, on fasting glucose and insulin, haemoglobin A1c compared to standard care (MD -0.47; 95%Cl -0.73 to | underpowered to

detect differences
in glycaemic
outcomes.
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Table 17: Q1 Dietary Approaches to Stop Hypertension (DASH) diet in pregnancy — observational studies

questionnaire. Dietary patterns were derived using latent
class analysis (LCA) and the Dietary Approaches to Stop
Hypertension (DASH) diet. Linear regression was used to
examine the dietary patterns-cardiometabolic markers
association during pregnancy.

1.46 to 2.04), insulin (B 0.07; 95%Cl 0.18 to 0.04),
HOMA-IR (B 0.06; 95%Cl 0.18 to 0.06) or cholesterol
(B 2.93; 95%CI 13.95 to 8.08).

Study ref N Aim/methods Results Comments
Fulay et al 1,760 Aim: To examine associations of adherence to the DASH Overall, the DASH diet score was not associated with
201860 women diet with hypertensive disorders of pregnancy (HDP) and reductions in risk of:
United other pregnancy outcomes. * Hypertensive disorders of pregnancy: OR 1.00
States Methods: We derived a DASH score using data from a food (0.96 to 1.03)
Cohort frequency questionnaire (FFQ) administered at median *  Gestational diabetes: OR 1.01 (0.96 to 1.06)
11.1 wgeks gestation. We then used multwarlablle linear «  Preterm birth: OR 0.9 (0.95 to 1.03)
regression models that accounted for the woman's age at ]
enrolment, pre-pregnancy body mass index (BMI), e Small for gestational age: OR 0.97 (0.93 to 1.02)
education, smoking habits, race/ethnicity, gestational * Large for gestational age: OR 0.99 (0.96 to 1.02)
weight gain (GWG) up until the time of the FFQ, and total | However, there was a positive association between
energy intake to examine associations of the DASH score the DASH diet and subsequent gestational weight
with HDP, gestational diabetes, preterm delivery (<37 gain among women who were obese before
weeks), birth size, and GWG from FFQ to delivery. pregnancy (0.19 [95%Cl 0.05 to 0.34], P<0.05 kg
higher GWG per 1 unit DASH score).
Martin et al 513 women Aim: investigated the association between dietary After adjustment for confounders including
201619 patterns and cardiometabolic markers (glucose, insulin, prepregnancy BMI, DASH scores within Tertile 3
United insulin resistance (HOMA-IR), triglycerides, and (higher dietary quality) were negatively associated
States cholesterol) during pregnancy. with maternal triglycerides (mg/dL) (B 0.11; 95%Cl
Cohort Methods: Diet was assessed using a food frequency 0.19 to 0.02) but not fasting glucose (B 0.29; 95%Cl
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Study ref N Aim/methods Results Comments
Martin et al 3,143 Aim: To examine the association between maternal Greater adherence to the DASH diet was associated Preterm
201537 dietary patterns during pregnancy and preterm birth. with decreased odds of preterm birth compared with
United Methods: Dietary intake was assessed at 26-29 wk of women in the lowest quartile (aOR for quartile 4 vs
States gestation by using a food-frequency questionnaire, and quartile 1: 0.59; 95% CI 0.40 to 0.85).
Cohort patterns were derived by using factor analysis and the
Dietary Approaches to Stop Hypertension (DASH) diet.
Associations between dietary patterns and preterm birth
were assessed by logistic regression.
Table 18: Q1 Vegetarian or vegan diets in pregnancy — systematic reviews
Study ref N Aim/methods Results Comments
Piccoli et al 22 studies Aim: To review the literature on vegan—vegetarian diets None of the studies reported an increase in severe The high
201555 and pregnancy outcomes. adverse outcomes or in major malformations, except | heterogeneity of
SLR Methods: PubMed, Embase, and the Cochrane library one report of increased hypospadias in infants of the studies led to a

were searched from inception to September 2013 for
pregnancy and vegan or vegetarian Medical Subject
Headings (MeSH) and freetext terms. We excluded case
reports and papers analysing vegan— vegetarian diets in
poverty and malnutrition. Searching, paper selection, and
data extraction were performed in duplicate.

vegetarian mothers. Five studies reported vegetarian
mothers had lower birthweight babies, yet two
studies reported higher birthweights. The duration
of pregnancy was available in six studies and was
similar between vegan—vegetarians and omnivores.
The nine heterogeneous studies on microelements
and vitamins suggest vegan—vegetarian women may
be at risk of vitamin B12 and iron deficiencies.

narrative review.
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Study ref

N

Aim/methods

Results

Comments

Foster et al
201556

6 studies

Aim: To explore the relationship between habitual
vegetarian diets and dietary zinc intake/status during
pregnancy. The association between vegetarian diets and
functional pregnancy outcome also is considered.

Methods: A literature search was conducted of MEDLINE;

PubMed; Embase; the Cochrane Library; Web of Science;
and Scopus electronic databases up to September 2014.

The zinc intake of vegetarians was found to be lower
than that of non-vegetarian women (-1.38+0.35
mg/day; p<0.001); and the exclusion of low meat
eaters from the analysis revealed a greater
difference (-1.53+0.44 mg/day; p=0.001).

Neither vegetarian nor non-vegetarian groups met
the recommended dietary allowance (RDA) for zinc.
In a qualitative synthesis; no differences were found
between groups in serum/plasma zinc or in
functional outcomes associated with pregnancy.
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Table 19: Q1 Vegetarian or vegan diets in pregnancy — observational studies

semiquantitative Food Frequency Questionnaire (FFQ). We
performed principal component analysis (PCA) to identify
three dietary patterns: ‘plant-based’, ‘western’ and
‘health-conscious’.

per 1-unit increase; P<0.001), and an interaction
with non-white ethnicity and birth weight was
observed.

Ethnically stratified analyses demonstrated that
among white Europeans, maternal consumption of a
plant-based diet associated with lower birth weight
(beta=-65.9 g per 1-unit increase; P<0.001),
increased risk of small-for-gestational age (SGA;
OR=1.46; 95% Cl 1.08 to 1.54;P=0.005) and reduced
risk of large-for-gestational age (LGA; OR=0.71; 95%
C1 0.53 to 0.95; P=0.02). Among South Asians,
maternal consumption of a plant-based diet
associated with a higher birth weight (beta=+40.5 g
per 1-unit increase; P=0.01), partially explained by
cooked vegetable consumption.

Study ref N Aim/methods Results Comments
Zulyniak et 3,997 Aim: to investigate the influence of maternal diet on No associations were identified between the Western

al 201757 mother- birth weight. and health-conscious diet patterns and birth weight;

Canada infant pairs | Methods: Dietary information during pregnancy was however, the plant-based dietary pattern was

Cohort collected at 24-28 weeks’ gestation using a validated inversely associated with birth weight (beta=-67.6 g
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Table 20: Q1 Fasting in pregnancy — systematic review

Study ref N Aim/methods Results Comments
Glazier et al | 22 studies Aim: To determine whether Ramadan fasting by pregnant | ¢  Birth weight: SMD 0.03, 95%Cl 0.00 to 0.05; 21 Further studies are
2018ss 31,374 women affects perinatal outcomes. studies. needed to
women of Methods: Systematic review and meta-analysis of e Preterm birth: OR 0.99, 95% CI 0.72 to 1.37; 5 accurately
whom observational studies and randomised controlled trials was studies. determine whether
18,920 were | conducted in EMBASE, MEDLINE, CINAHL, Web of Science, |« Low birth weight: OR 1.05; 95%Cl 0.87 to 1.28; 8 | "amadan fasting is
exposed to | Google Scholar, the Health Management Information studies associated with
Ramadan Consortium and Applied Social Sciences Index and adverse maternal or
fasting Abstracts. Studies from any year were eligible. Studies neonatal outcome.
reporting predefined perinatal outcomes in pregnancies
exposed to Ramadan fasting were included. Cohort
studies with no comparator group or that considered
fasting outside pregnancy were excluded, as were studies
assuming fasting practice based solely upon family name.
Quality of included studies was assessed using the ROBINS-
| tool for assessing risk of bias in non-randomised studies.
Analyses were performed in STATA.
Table 21: Q1 Fasting in pregnancy — observational study
Study ref N Aim/methods Results Comments
Shalit et al 744 births Aim: To determine the effect of the Day of Atonement Jewish parturients (fasting group) were at Fasting status was
201561 fast (a 25-hour Jewish fast), on preterm birth (<37 significantly higher risk for preterm birth during the extrapolated from
Israel weeks). Day of Atonement (aOR 1.99; 95%Cl 1.03 to 3.83; ethnicity.

Cross-section

Methods: A comprehensive analysis of all births during the
Day of Atonement and during the corresponding day a
week earlier, between the years 1988 and 2011, was
performed. Data on fasting status was deduced from the
ethnicity (as only Jewish parturients fast during the Day
of Atonement). Multivariable logistic regression model
was used to control for confounders.

p=0.041). In the corresponding day, a week before
the Day of Atonement, Jewish ethnicity was not
found to be a risk factor for preterm delivery (aOR
0.92; 95%Cl 0.50 to 1.69; p=0.789).
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2.2 Q2: Which foods should be promoted and which avoided during pregnancy?
2.2.1  Background

An Australian cross-sectional surveys2 found that women’s knowledge of foods to avoid during pregnancy was
poor, with 83% of women incorrectly identifying at least one unsafe food as safe to consume. The average
knowledge score for foods to avoid during pregnancy was 7.9+3.4 out of a possible score of 12. Women with a
higher number of GP visits and those receiving care in a high-risk clinic were more likely to be adherent to
guidelines.

A cross-sectional study in the United States found that food security status was associated with the daily intake of
fresh fruits (indirect effect -0.039; 95%CI -0.074 to -0.013) and fresh vegetables (indirect effect -0.048; 95%CI -0.083 to -
0.023).63 As food security worsened, the available variety of fresh fruit and vegetables decreased, which was
associated with lower intake.

2.2.2  Fruit and vegetables

Glucose tolerance

A small cohort study (n=180)e4 found that high consumption of vegetables was associated with higher 1-hour
glucose challenge test (p<0.05).

Pre-eclampsia

Analysis of an RCT (n=987)¢s5 found highest versus lowest adherence to a vegetable dietary pattern may be
associated with a lower risk of preeclampsia (aRR 0.20; 95%Cl 0.04 to 0.98; P for trend=0.041), possibly through
reducing development of proteinuria (aRR 0.44; 95%Cl| 0.24 to 0.80).

In a cohort study (n=28,192)¢s women who reported eating organic vegetables 'often’ or 'mostly’ had a lower risk
of pre-eclampsia than those who reported 'never/rarely’ or 'sometimes' (aOR 0.79; 95%Cl 0.62 to 0.99).
Fetal growth

A case-control study (n=1,036)¢7 found a deceased risk of small-for-gestational age with >420 g/day fruit
compared to <121 g/day (aOR 0.63; 95%Cl 0.40 to 0.98). Total legume intake showed an inverse association with
the risk of small for gestational age (trend p=0.02). Total consumption of vegetables was not associated with risk
of small for gestational age.

Preterm birth

Cohort studies found that:

* higher intake of fruit, vegetables and rice was associated with a lower risk of preterm birth (OR 0.67; 95%
Cl: 0.50 to 0.91; n=923)e8

* low consumption of fruit and vegetables was associated with an increased risk of preterm birth compared
with those who reported higher consumption levels (RR 1.31; 95%Cl 1.03 to 1.66; p=0.027; n=1,877).47

Depression and anxiety

In a small cross-sectional study (n=712),69 low fruit intake was associated with higher prevalence of major
depressive disorder (PR 1.43, 95%Cl 1.04 to 1.95) and low intake of legumes was associated with generalised
anxiety disorder (PR 1.40, 95%Cl 1.01 to 1.93). Another cross-sectional study (n=1,745)70 found a lower prevalence
of depressive symptoms during pregnancy associated with higher seaweed consumption (aOR 0.68; 95%CI 0.47 to
0.96) and soy products (aRR 0.63; 95%Cl 0.47 to 0.85; p=0.0002).

Sleep

A cohort study (n=2,951)71 found that total daily fruit and vegetable consumption was not associated with sleep
duration among pregnant women, controlling for confounders (B -0.0395%Cl -0.07 to 0.00).

Neural tube defects

A case-control study (n=918)72 found that risk of neural tubes defects was reduced with >7 meals/week of fresh
fruit (OR 0.32; 95%CI 0.14 to 0.71) or 3-6 meals/week of nuts (OR 0.49; 95%Cl 0.31 to 0.79).

Childhood allergy and asthma

A cross-sectional study (n=1,087)s2 found that high fruit consumption during pregnancy had a protective effect
against "wheezing" in 12-month-old infants (OR: 0.44; 95%Cl 0.20 to 0.99). A cohort study (n=310)73 found that
prevalence of wheeze at 2 years was lower with high versus low intake of cruciferous vegetables (aRR 0.48;
95%Cl 0.26 to 0.89) or folate-rich vegetables (aRR 0.47, 95%Cl 0.25 to 0.87).

49



A cohort study (n=897)74 found that asthma was inversely associated with higher daily average intake of
vegetables (OR 0.96 per serving/day, 95% Cl 0.88 to 1.05).

Childhood cancers

A systematic review of case-control studies (2 studies, 413 cases, 490 controls)7s found a lower risk of childhood
leukaemia associated with maternal consumption of fruit (OR: 0.81, 95% Cl: 0.67 to 0.99); vegetables (OR: 0.51, 95%
Cl: 0.28 to 0.94) and legumes (OR: 0.76, 95% Cl: 0.62 to 0.94).

A case-control study (n=299)7 observed a possible association between childhood retinoblastoma and maternal
intake of fruit (OR 0.38, 95%Cl 0.14 to 1.02).

2.2.3 Meat

Childhood allergy

In a cohort study (n=1,000),53 low meat consumption (once or twice a week) during pregnancy was protective
against wheeze in the child (p=0.039).

Childhood cancers

A case-control study (n=199)7 found a positive association between maternal intake of cured meats and
childhood retinoblastoma (OR 5.07, 95 % Cl 1.63 to 15.70)

2.2.4  Fish

Depression

A cohort study (n=12,418)77 found that, compared with women consuming more than three portions of seafood a
week, those consuming no seafood were more likely to have frequent depressive symptoms at 32 weeks of
pregnancy (aOR 1.54; 95%CI 1.25 to 1.89).

Preterm birth

A cohort study (n=3,279)78 found that, compared with lean fish intake of less than 0.2 servings per month, more
than one serving per week was associated with a possible higher risk of preterm birth (RR 1.55; 95% CI 1.04 to
2.30) but was not associated with the other pregnancy complications. The study noted that studies of
mechanisms and potential contributing factors (including seafood preparation and nutrient contaminant
content) are warranted.

Fetal and child growth
Cohort studies have found that:
» although seafood intake was positively associated with increased birth weight, women in the highest

quintile of mercury exposure had babies with lower birthweight (MD -34 g; 95%Cl -46 g to -22 g) and had an
increased risk of giving birth to small-for-gestational-age babies (aOR 1.19; 95%CI 1.08 to 1.30) (n=56,988)79

* compared with fish intake of once per week or less, fish intake more than three times a week was
associated with increased risk of rapid infant growth (aOR 1.22; 95%Cl 1.05 to 1.42) and increased risk of
offspring overweight/obesity at 4 years (aOR 1.14; 95%Cl 0.99 to 1.32) and 6 years (aOR 1.22; 95%CI 1.01 to 1.47)
compared with an intake of once per week or less (n=26,184)go

* children of mothers who consumed fish >1/week during pregnancy had lower mean BMI z scores than
children of mothers who never consumed fish (n=1,025) at the ages 4, 7, 8.5, and 11.5 years. After
adjustment for maternal covariates (particularly pre-pregnancy BMI), BMI z scores in children were lower
at 7 years (MD -0.14 95% Cl -0.25 to -0.03) but not at 4, 8.5 or 11.5 years (n=3,684).81

Childhood allergy and asthma

A systematic reviews: found that maternal fish intake during pregnancy was not associated with lower risk of
infant eczema (RR 0.88; 95%Cl 0.75 to 1.04; 10 studies), wheeze (RR 0.94; 95%Cl 0.83 to 1.07; 8 studies), allergic
rhinitis (RR 0.95; 95%Cl 0.62 to 1.45; 3 studies) or asthma (RR 0.94; 95%CI 0.75 to 1.18; 4 studies).

Cohort studies found:
* no relationship between frequency of maternal intake of fish and infant eczema (p=0.132) (n=650)s3

e a higher risk of asthma diagnosis at 18 months among infants of women who ate no fish during pregnancy
compared to those who ate fish at least 2 times a week (OR 1.30, 95%Cl 1.05 to 1.63, p=0.02) (n=28,936)s4

* an inverse association between asthma and higher maternal daily average intake of oily fish (aOR 0.23 per
serving/day, 95% Cl 0.04 to 1.41) (n=897 mother-child pairs).74
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A cross-sectional study (n=1,087) found that maternal consumption of white fish once or twice a week during
pregnancy increased the risk of "wheezing" at 12 months (OR: 1.95; 95%Cl 1.01 to 3.75).

Childhood neurodevelopment

A qualitative systematic review (8 studies)ss suggests that intake of fish during pregnancy is associated with
positive foetal neurodevelopmental outcomes, noting that it is important that the type of fish consumed is low
in mercury.

Cohort studies found that:
* maternal seafood intake during pregnancy was positively associated with the language and communication
scales in the infant(n=38,351)s6

e prenatal methylmercury exposure above the 90th percentile (calculated from reported maternal fish
intake) was associated with delayed language and communication skills in a generally low exposed
population (n=46,750 mother-child pairs).87

Conduct problems in the child

In a cohort study (n=5,727)ss mothers of early onset persistent conduct problems children consumed less fish
during pregnancy (p<0.01).

Childhood cancer

A systematic review of case-control studies (2 studies)7s found a lower risk of leukaemia among 0-4 year olds
associated with maternal consumption of fish (OR 0.27, 95% Cl: 0.14 to 0.53).

2.2.5 Dairy products
Depression

A cross-sectional study (n=1,745)ss found that, compared to 4 g of yoghurt a day, 80 g a day was associated with
a lower prevalence of depressive symptoms during pregnancy (aOR 0.69; 95%CI 0.48 to 0.99, P for trend 0.03). No
relationships were observed between the intake of all dairy products (aOR 0.93; 95%Cl 0.66-1.32; p=0.47), milk
(aOR 0.89; 95%CI 0.63 to 1.25; p=039) or cheese (aOR 0.86; 95%Cl 0.59-1.24; p=0.58) and depressive symptoms.

Neural tube defects

A case-control study (n=918)72 found a lower prevalence of neural tube defects associated with consumption of
milk >7 times a week (OR 0.59; 95%Cl 0.38 to 0.90).

Childhood allergy and asthma
Cohort studies have found that:

* higher maternal intake of total dairy products during pregnancy was associated with a reduced risk of
infantile eczema (aOR 0.64; 95%Cl 0.42 to 0.98), higher intake of cheese was related to a reduced risk of
physician-diagnosed infantile asthma (aOR 0.44; 95%Cl 0.18 to 0.97) and intake of yogurt during pregnancy
was inversely associated with physician-diagnosed infantile atopic eczema (aOR 0.49; 95% Cl, 0.20 to 1.16)
(n=1,354)89

* higher milk intake during the first trimester was associated with reduced risk of asthma (OR 0.83; 95% Cl 0.69
to 0.99) and allergic rhinitis (OR 0.85; 95%Cl 0.74 to 0.97) in the infant (n=1,227)%

e consumption of milk products in the highest quartile during pregnancy was associated with a lower risk of
cow’s milk allergy in children (OR 0.56, 95%Cl 0.37 to 0.86; P<0.01) (n=6,288)91

* theincidence of babies' eczema was higher in the group with daily butter intake than in those with an
intake 2-3 times a week or less (p=0.044) (n=650).83

2.2.6  Carbohydrates
Fetal growth

In an analysis of women who were obese participating in an RCT (n=222),92 maternal intake of digestible
carbohydrates was associated with the baby’s relative fat mass in late (P-trend = 0.006) but not early (P-trend =
0.15) pregnancy. A comparison of women in the highest (median: 238 g/d) compared with the lowest (median: 188
g/d) quartile of digestible carbohydrate intake showed a mean adjusted higher value in the baby’s relative fat
mass of 2.1% (95% Cl 0.6 to 3.7), which corresponded in absolute terms to a 103 g (95% Cl: 27 to 179 g) higher fat
mass. No association was found between the baby’s infant fat mass and maternal carbohydrate intake among
women with well-controlled glucose.
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A cohort study (n=1,196)93 found that each additional 10 g/day carbohydrate consumption was associated with
an increase of 4 g (95%Cl 1 to 7; P=0.003) in birth weight.

Childhood allergy

A cohort study (n=1,087) found an association between “wheezing” at 12 months and consumption once or twice
a week of cooked potatoes (OR 1.75; 95%Cl 1.22 to 2.51) or industrial pastry (OR 1.59; 95%Cl 1.13 to 2.24).52
Consumption of pasta never or occasionally during pregnancy was protective against wheeze in the child
(p=0.049).53

2.2.7 Protein

Gestational diabetes

A cross-sectional study (n=980)94 a higher total dietary protein intake was associated with a higher risk of
gestational diabetes (OR highest vs lowest quartile of intake 2.15; 95% Cl 1.27 to 3.62; p=0.016).

Fetal and childhood growth
Cohort studies have found:
* no evidence of an association between protein intake and birth weight (MD 9; 95%CI -22.0 to 8) (n=1,196)93

e that each 1-SD (0.36 g . kg-1 . d-1) increment in second-trimester protein intake corresponded to a -0.10
(95%CI -0.18 to -0.03) change in birth length z score, a -0.03 cm/mo (95% CI -0.05 to -0.01 cm/month) change in
slope of length growth from birth to <6 months, and a -0.09 cm/year (95% Cl: -0.14 to -0.05 cm/year) change
in slope of length growth from 6 months to mid childhood (n=1,961)95

* higher maternal protein intake was associated with a higher children’s fat-free mass index (beta 0.14; 95 %
C1 0.03 to 0.25 for highest vs. lowest quartile of protein intake), but not with children's fat mass index or body
mass index (n=2,694 mother-child pairs)9

¢ lower new born abdominal internal adipose tissue (-0.18 mL; 95%Cl -0.35 to -0.001 mL per 1% protein-to-
carbohydrate substitution and -0.25 mL; 95%Cl -0.46 to -0.04 mL per 1% protein-to-fat substitution) (n=320 mother-child
pairs).97

2.2.8 Fats

Gestational diabetes

A cohort study (n=55)98 found that women with uncomplicated pregnancies had lower daily fat intake (32.1%)
than women who developed gestational diabetes (36.2%) (p=0.0251).

Fetal and childhood growth

A cohort study (n=1,196)93 found that an additional 10 g/day fat intake was associated with a lower birth weight
(MD -8 g; 95%CI -16 to -0.3; P=0.04).

2.29 Water

A cohort study (n=369)99 found that higher maternal intakes of dietary water was associated with decreased risk
of wheeze in the infant (aOR 0.22; 95%Cl 0.07 to 0.68; p=0.009).

2.2.10 Sweetened foods and beverages

Gestational weight gain

An RCT (n=342)100 found that, compared with women who consumed foods that contributed to intake of added

sugars (eg sweets, snacks, cakes and soft drinks) less than once a week, women consuming these foods twice a
day had higher gestational weight gain (MD 5.4 kg; 95% CI 2.1 to 8.7). The results for soft drinks alone were more
conflicting, as women with high weight gain tended to favour artificially sweetened soft drinks.

Gestational diabetes

A cohort study (n=3,396)101 found an association between consumption of sugar-sweetened beverages and
increased risk of incidence gestational diabetes, for the highest (aOR 2.03; 95%CI 1.25 to 3.31) and intermediate
categories (aOR 1.67; 95%Cl 1.01 to 2.77) versus the lowest category (p for linear trend: 0.006). Consumption of diet
soft drinks was not associated with gestational diabetes incidence (aOR 0.82; 95%Cl 0.52 to 1.31) for the highest
versus the lowest category (p for linear trend: 0.258).

A cohort study (n=180)¢4 found that high consumption of desserts and sweets was associated with higher fasting
blood glucose levels (p<0.05).
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Depression

A cross-sectional study (n=712)e9 found a high prevalence of major depressive disorder among women with high
intake of sweets and sugars (aPR 1.91; 95%Cl 1.19 to 3.07).

Child growth
Cohort studies have found that:

e compared with no consumption, daily consumption of artificially sweetened beverages was associated with
a 0.20-unit increase in infant BMI z score (adjusted 95% Cl, 0.02 to 0.38) and a 2-fold higher risk of infant
overweight at 1 year of age (aOR 2.19; 95%Cl 1.23 to 3.88) (n=2,686)102

* daily consumption of artificially sweetened beverages was positively associated with large-for-gestational
age (aRR 1.57; 95%Cl 1.05 to 2.35), BMI z score (adjusted beta 0.59; 95% Cl 0.23 to 0.96) and overweight/obesity
at 7 years (aRR 1.93; 95%Cl 1.24 to 3.01) (n=918 mother-infant pairs).103

Childhood allergy

A cohort study (n=8,956)104 found that maternal intake of free sugar was positively associated with atopy (OR for
highest versus lowest quintile of sugar intake 1.38, 95% Cl 1.06-1.78; per quintile p-trend=0.006) and atopic asthma (OR
2.01, 95% Cl 1.23-3.29; per quintile p-trend=0.004).

2.2.11 Fast foods

Gestational diabetes

A cohort study (n=3,048)105 found that, compared to the lowest category of baseline fast food consumption, fast
food consumption was associated with a higher risk of incident gestational diabetes for the intermediate
(aOR 1.31; 95%Cl 0.81 to 2.13) and high (aOR 1.86; 95% Cl 1.13 to 3.06) categories (p for trend: 0.007).

Childhood allergy and asthma
Cohort studies have found that:

» fast food consumption three or more times a week in pregnancy was associated with a higher prevalence
of dermatitis in the child (p=0.005) (n=1,000)53

e daily fast food consumption during pregnancy was associated with increased risk of asthmatic symptoms in
the child (RR 4.46; 95%Cl 1.36 to 14.6) (n=1,201 mother-infant pairs).106

Childhood cancers

A case-control study (n=299)7 found a positive association between maternal intake of fried foods and
retinoblastoma in the child (OR 4.89, 95 % CI 1.72 to 13.89).

2.2.12 Caffeine

Fetal growth and preterm birth

A cohort study (n=1,898)107 found no clear differences between women who drank less than one cup of tea a
week and those who drank one or more cups of tea per week for preterm birth (aOR 0.99; 95%Cl 0.61 to 1.61) or
small for gestational age (aOR 1.43; 95%Cl 0.83 to 2.46).

A cross-sectional study (n=858)108 found that maternal total caffeine intake was associated with an increased
risk of preterm birth (OR per 100 mg/d caffeine increase 1.28; 95%Cl 1.03 to 1.58; P=0.03).

Childhood brain tumours

A case-control study (n=1,019)109 found an association between childhood brain tumours and any coffee
consumption during pregnancy (OR 1.76; 95%Cl 1.09 to 2.84) and >2 cups per day during pregnancy (OR 2.52; 95% Cl
1.26 to0 5.04).

Childhood behaviour

A cross-sectional study (1,119 mother-child pairs)110 found that children of women in the highest quartile of
caffeine consumption had a reduced risk of peer problems (aOR 0.51; 95%Cl 0.28 to 0.91).

2.2.13 Potential allergens

Cohort studies into maternal intake of potential allergens have found:

* higher maternal wheat intake during the second trimester was associated with reduced atopic dermatitis
in the infant (OR 0.64; 95%CI 0.46 to 0.90; n=1,227)%
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* higher maternal peanut intake (each additional z score) during the first trimester was associated with
reduced risk of peanut allergic reaction in the infant (OR 0.53; 95%Cl 0.30 to 0.94; n=1,227)%0

e peanut/tree nut allergy in the offspring was significantly lower among children of non-allergic mothers
who consumed more peanuts/tree nuts in their peripregnancy diet (=5 times vs <1 time per month: OR 0.31;
95% Cl 0.13 to 0.75; P(trend)=0.004; n=8,205)111

* incidence of babies' eczema was significantly lower in the group with everyday intake of natto (fermented
soy beans) compared to women eating it 2-3 times a week or less (p=0.020; n=650).83

2.2.14 Evidence summary

The evidence on specific food components that should be promoted or avoided during pregnancy generally
aligns with the findings for question 1. No evidence was identified that contradicts the findings of the
systematic review undertaken to inform the Australian Dietary Guidelines.

Fruit, vegetables and legumes

There is evidence from observational studies that eating vegetables, fruit and legumes during pregnancy is
beneficial to both mother and baby. There are possible associations with improvements in glucose tolerance
and fetal growth and reductions in risk of neural tube defects, pre-eclampsia, preterm birth, depression and
anxiety, allergy or asthma in the child and some childhood cancers.

Meat

There is evidence from observational studies that low meat consumption may be protective against wheeze in
the child and that limiting intake of cured meats may reduce the risk of some childhood cancers.

Fish

There is evidence from systematic reviews of observational studies that higher maternal fish intake may be
associated with positive neurodevelopmental outcomes and a reduced risk of childhood leukaemia and does not
appear to affect the risk of infant eczema, wheeze, allergic rhinitis or asthma. There is evidence from
observational studies that high intake of seafood may be associated with reduced risk of antenatal depression
and low birth weight but that high fetal exposure to mercury is associated with low birth weight, small-for-
gestational age and delayed language and communication skills.

The evidence on an association between maternal fish intake and preterm birth is insufficient for conclusions
to be drawn and findings of observational studies on the effect of maternal seafood intake on child growth are
inconsistent.

Dairy

There is evidence from observational studies that higher maternal intake of all dairy products is associated
with a reduced risk of infantile eczema, higher maternal milk intake is associated with reduced risk of neural
tube defects, asthma, allergic rhinitis and cow’s milk allergy in children, higher yoghurt intake is associated
with lower prevalence of depressive symptoms during pregnancy, and daily butter intake may be associated
with increased risk of infant eczema.

Carbohydrates

There is evidence from analysis of RCT participants that, in obese women with impaired glucose tolerance, a
moderate carbohydrate intake during pregnancy is associated with a lower fat mass in their baby at birth.
There is evidence from cohort studies that high maternal carbohydrate consumption may be associated with
increases in birth weight and with infant wheeze.

Protein

There is evidence from observational studies that a higher maternal protein intake may be associated with a
higher risk of gestational diabetes, may increase fat-free mass in the infant and reduce new born abdominal
adipose tissue and the risk of rapid infant growth.

Fats

There is evidence from observational studies that a higher daily fat intake is associated with increased risk of
gestational diabetes and lower birth weight.

Sweetened foods and beverages

There is evidence from an RCT that higher consumption of foods and drinks that contribute to intake of added
sugars is associated with gestational weight gain. There is evidence from observational studies of an association
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between sugar-sweetened foods and drinks and impaired glucose tolerance and gestational diabetes, major
depressive disorder, large for gestational age, increases in infant BMI z score and overweight at 1 year and 7
years of age, and infant atopy and asthma.

Fast foods

There is evidence from cohort studies that fast food consumption is associated with an increased risk of
gestational diabetes, infant dermatitis and asthma.

Caffeine

There is evidence from observational studies that the risk of preterm birth and childhood brain tumours
increases with caffeine intake.

Potential allergens

There is evidence from observational studies that maternal peanut consumption may reduce the risk of peanut
allergy in the infant and higher maternal wheat intake during the second trimester may reduce atopic
dermatitis in the infant.

2.2.15 Consumer summary

The evidence suggests that eating plenty of fruit and vegetables during pregnancy is beneficial to women and
their infants. There is evidence to suggest that eating fish during pregnancy is beneficial to women and infants
but care needs to be taken to limit intake of mercury. There is some evidence that it may be beneficial to limit
intake of meat, cured meats and minimise intake of sugar-sweetened foods and beverages, fast food and
caffeine during pregnancy. It appears that consuming potential allergens during pregnancy is not harmful to
the infant.
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2.2.16 Evidence tables

Table 22: Q2 Consumption of fruit and vegetables during pregnancy

Case-control

Methods: Logistic regression models were used to
examine the associations between maternal
consumption of non-staple food in the first trimester
and risk of NTDs in offspring. The effects were
evaluated by odds ratio (OR) and 95% confidence
intervals (95% Cls) with SAS9.1.3.software.

respectively.

The ORs for nut consumption frequency of 1-2, 3-6,
>7 meals/week were 0.60 (95% Cl: 0.38 to 0.94),
0.49 (0.31 t0 0.79), and 0.63 (0.36 to 1.08),
respectively.

Study ref N Aim/methods Results Comments
Soto et al 180 Aim: To describe the dietary patterns of pregnant High consumption of vegetables was associated with
201564 women in northern Puerto Rico and explore associations | higher 1-hour glucose challenge test (p < 0.05).
Puerto Rico between diet factors with pregnancy related
Cohort measurements.

Methods: Participants completed a food frequency

questionnaire (FFQ) around 20-28 weeks of gestation.

The following pregnancy related measures were

collected from the medical records: haemoglobin, blood

glucose, blood pressure and gestational age. Potential

associations between diet factors and pregnancy

measures were assessed using chi square analysis with

SPSS.
Wang et al 459 cases Aim: To study the associations between maternal The ORs for fresh fruit consumption frequency of 1-
201572 459 controls | consumption of non-staple food in the first trimester 2, 3-6, 7 meals/week were 0.29 (95% Cl: 0.12 to
China and risk of neural tube defects (NTDs) in offspring. 0.72), 0.22 (0.09 to 0.53), and 0.32 (0.14 to 0.71),
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Study ref N Aim/methods Results Comments
Martinez- 518 cases Aim: To assess whether certain foods were related to Total pulse intake showed an inverse association

Galian et al 518 controls | the risk of small for gestational age (SGA). with the risk of SGA (trend p=0.02).

201867 Methods: A food frequency questionnaire (FFQ) Women with an intake of fruits above 420 g/day

Spain comprising 137 items was completed by all participants. | (Q5), compared with women in Q1 (<121 g/day)

Case-control

The intake of vegetables, legumes and fruits was
categorized in quintiles (Q1-Q5). Crude values and
adjusted odds ratios (AORs) and 95% confidence
intervals (Cls) were estimated using conditional logistic
regression. The variables for adjustment were as
follows: preeclampsia, education, smoking, weight gain
per week during pregnancy, fish intake and previous
preterm/low birthweight newborns.

showed a decreased risk of SGA (AOR 0.63, 95%Cl
0.40 to 0.98).

The total consumption of vegetables was not
associated with the risk of SGA.

Torjusen et al
201466

Norway
Cohort

28,192
women

Aim: To examine associations between organic food
consumption during pregnancy and the risk of pre-
eclampsia among nulliparous Norwegian women.

Methods: Nulliparous pregnant women answered food
frequency questionnaire and general health
questionnaire in mid-pregnancy and no missing
information on height, body weight or gestational
weight gain. Relative risk was estimated as ORs by
performing binary logistic regression with pre-eclampsia
as the outcome and organic food consumption as the
exposure.

Women who reported eating organic vegetables
‘often’ or 'mostly’ had a lower risk of pre-eclampsia
than those who reported 'never/rarely’ or
‘'sometimes’ (aOR=0.79, 95%CI 0.62 to 0.99).

The lower risk associated with high organic
vegetable consumption was evident also when
adjusting for overall dietary quality, assessed as
scores on a healthy food pattern derived by principal
component analysis.
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Study ref N Aim/methods Results Comments
Ogawa et al 310 infants Aim: To assess the effect of maternal intake of The prevalence of wheeze in the child at 2 years was
201873 vegetables during pregnancy on asthma risk in offspring, | lower among women with the highest first trimester
Japan which has rarely been studied. intake compared with the lowest intake of:
Cohort Methods: We administered a food frequency ¢ Cruciferous vegetables: aRR 0.48; 95%CI 0.26 to
questionnaire at two periods during the respondents’ 0.89
pregnancy: early and mid to late periods. In addition, a Folate-rich vegetables: aRR 0.47, 95%Cl 0.25 to
questionnaire including the International Study of 0.87
Asthma and Allergies in Ch1'ldhood questionnaire was In trend analysis, a higher maternal intake of
conducted when the offspring were 2 years old. . .
. ) . o cruciferous, folate-rich vegetables, and total
Multivariate Poisson regression adjusting for maternal . .
. . > vegetables during early pregnancy was less likely to
baseline demographics was used to elucidate the - . - .
iation bet ¢ l table intak dth be associated with wheeze in the offspring at 2 years
,anssf’dc‘i fon . € r:“’ee" ',:at:mif"erg,i able Intake and the 1 1d (p for trend: 0.038, <0.001, and 0.028,
incidence ot wheeze € ottspring. respectively). Maternal vegetable intake during mid
to late pregnancy was not associated with wheeze in
the offspring.
Miyake et al 1,745 Aim: To investigate the association between seaweed After adjustment for possible dietary and non-
201470 women consumption and depressive symptoms during pregnancy | dietary confounding factors, higher seaweed
Japan in Japan. consumption was independently associated with a

Cross-section

Methods: Dietary consumption during the preceding
month was assessed using a self-administered diet
history questionnaire. Adjustment was made for age;
gestation; region of residence; number of children;
family structure; history of depression; family history of
depression; smoking; second-hand smoke exposure at
home and at work; job type; household income;
education; body mass index; and intake of fish and
yogurt.

lower prevalence of depressive symptoms during
pregnancy:

2nd quartile: aOR 0.72 (0.51 to 1.004)
3rd quartile: aOR 0.71 (0.50 to 1.01)
4th quartile: aOR 0.68 (0.47 to 0.96)
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Study ref N Aim/methods Results Comments
Viljoen et al 897 mother- | Aim: To establish whether vegetable, oily fish and Asthma was inversely associated with higher daily

201874 child pairs vitamin D intake during pregnancy are associated with average intake of vegetables (OR 0.96 per

Ireland childhood asthma risk over a 10-year period. serving/day, 95% Cl 0.88 to 1.05).

Cohort Methods: Mother-child pairs with data on nutrient

intake during pregnancy and asthma status,
respectively, were included in the analysis. Data on
socioeconomic and morbidity indicators over 10 years of
follow-up on mothers and the index child were collected
through self-administered questionnaires.

Alvarez Zallo
et al 201852

1,087 infants
12-15

Aim: To examine the relationship between different
food groups and the adherence to a Mediterranean diet

High fruit consumption during the pregnancy had a
protective effect against "wheezing" in 12-month-old

Europe and months of during pregnancy and the risk of wheezing and eczema infants (OR: 0.44 [0.20 to 0.99]).
Latin America | age in children aged 12-15 months.
International Methods: The study of the association of the different
Study of food consumption and Mediterranean diet with
Wheezing in wheezing, recurrent wheezing and eczema was
Infants performed using different models of unconditional

. logistic regression to obtain adjusted prevalence odds
Cross-section . ) .

ratios (OR) and 95% confidence intervals (95% Cl).

Chia et al 923 infants Aim: To characterise maternal dietary patterns in Asian | A greater adherence to the VFR pattern (per SD
201668 pregnant women and examine their associations with increase in VFR score) was associated with a lower
Singapore the risk of preterm birth and offspring birth size. risk of preterm birth (OR 0.67; 95% Cl: 0.50 to 0.91),
Cohort Methods: At 26-28 wk of gestation, 24-h recalls and 3-d | higher ponderal index (b: 0.26 kg/m:; 95% CI: 0.06,

food diaries were collected from women and dietary
patterns derived from exploratory factor analysis.
Associations were assessed by logistic and linear
regressions with adjustment for confounding factors.
Results: Three maternal dietary patterns were
identified: vegetable, fruit, and white rice (VFR);
seafood and noodle (SfN); and pasta, cheese, and
processed meat (PCP).

0.45 kg/m:s), and increased risk of a large-for-
gestational-age birth (RR 1.31; 95% Cl: 1.06 to 1.62).
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Study ref N Aim/methods Results Comments
Dessypris et al | 2 studies Aim: To quantitatively synthesise published data on the | Statistically significant inverse estimates for
201775 association of maternal/child diet with leukaemia risk. leukaemia were found (2 studies, 413 cases, 490
SLR of case- Methods: Medline was searched until June 30th, 2016 controls) for fruit (OR: 0.81, 95% Cl: 0.67 to 0.99);
control studies for eligible articles on the association of childhood vegetables (OR: 0.51, 95% CI: 0.28 to 0.94) and
leukaemia with consumption of (i) food groups, legumes (OR: 0.76, 95% Cl: 0.62 t0 0.94).
excluding alcoholic and non-alcoholic beverages, and (ii)
specific dietary supplements before/during index
pregnancy and childhood.
Duke et al 2,951 Aim: To determine the association of fruit and Total daily fruit and vegetable consumption was not
201771 women vegetable consumption with overall sleep duration associated with sleep duration among pregnant
Cohort among pregnant women. women, controlling for confounders [beta=-0.03 (-
United States Methods: Data from the 2011 and 2012 Behavioral Risk | 0-07 t00.00)]. Orange and green vegetable
Factors Surveillance System (BRFSS) were used. All consumption were both inversely associated with
women (n=2951) of childbearing age (18-44 years) who | Sleep duration [beta=-0.19 (-0.38 to -0.01) and
were pregnant and responded to all fruit and vegetable | beta=-0.20 (-0.33 to -0.08) respectively]. Ordinal
consumption and sleep duration questions were logistic regression found that the odds of meeting or
included. Covariates included age, race, education exceeding sleep time recommendations increased
level, exercise, and marital status. Data were analysed slightly with each unit increase in total fruit and
using linear and ordinal logistic regression. vegetable consumption [OR 1.05 (1.003 to 1.092)]
and for every unit increase in fruit consumption [OR
1.12 (1.038 to 1.208)].
Lombardi et al | Cases 163 Aim: To examine the relation between maternal diet We observed a negative association between

201576
United States

Case-control

Controls 136

and unilateral retinoblastoma.

Methods: A case-control study of 163 unilateral RB cases
and 136 controls ascertained information on maternal
diet during pregnancy using a standardised food
frequency questionnaire. Logistic regression was used to
assess the relation between retinoblastoma and food
groups and dietary patterns.

retinoblastoma and intake of fruit (OR 0.38, 95%Cl
0.14 to 1.02). A food pattern of high fruits and
vegetables and low fried food and sweets was
negatively associated with disease (OR 0.75, 95 % Cl
0.61 to 0.92).
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Study ref N Aim/methods Results Comments
Mi et al 201865 | 987 women Aim: To examine the associations between dietary After adjusting for calories, other dietary pattern
China patterns during pregnancy and the risk of preeclampsia. | scores and baseline blood pressure, a higher
Analysis of Methods: We analysed data from a cluster randomized | Vegetable pattern score was associated with lower
RCT controlled trial among healthy pregnant women in three | risk of preeclampsia (P for trend=0.041; the highest
rural counties in north-western China. Maternal diet vs lowest quartile, aRR 0.20; 95%CI 0.04 to 0.98). A
during the whole pregnancy was assessed using a 107- similar association was also observed for the risk of
item food frequency questionnaire with proportion size | Proteinuria (P for trend=0.015): the highest vs
administered before delivery. Principal component lowest quartiles of the vegetable pattern score, aRR
factor analysis with varimax rotation was used to 0.44 (95%Cl 0.24 to 0.80). The other four pattern
identify common dietary patterns. Preeclampsia was scores were not associated with preeclampsia.
diagnosed by trained clinicians and recorded in delivery
records.
Paskulin et al 712 women Aim: To evaluate the association between dietary In the adjusted models, there was a high prevalence
201769 patterns and mental disorders among pregnant women of major depressive disorder among women with low
Brazil in southern Brazil. fruit intake (PR 1.43, 95%Cl 1.04 to 1.95). Low intake
Cross-section Methods: Food intake assessment was performed using | Of legumes was significantly associated with
the Food Frequency Questionnaire. Dietary patterns generalised anxiety disorder (PR 1.40, 95%CI 1.01 to
were identified by cluster analysis. The Primary Care 1.93).
Evaluation of Mental Disorders (PRIME-MD) was used to
evaluate participants' mental health. Poisson regression
models with robust variance were fitted to estimate
prevalence ratios (PR).
Smith et al 922 LMPT Aim: To explore the associations between lifestyle Low consumption of fruit and vegetables was
201547 965 term factors and late and moderate preterm birth (LMPT: associated with a 31% increased risk of LMPT
United 32(+0)-36(+6) weeks' gestation). compared with those who reported higher
Kingdom Methods: Poisson multivariable regression models were | consumption levels (RR 1.31; 95%Cl 1.03 to 1.66;

Case-cohort

fitted to estimate relative risks (RR) of LMPT birth
associated with maternal smoking, alcohol and
recreational drug use, and diet.

p=0.027).
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Study ref N Aim/methods Results Comments
Ozawa et al 650 mother- | Aim: To investigate the association between the For natto, incidence of babies' eczema was
201483 baby pairs maternal diet during pregnancy and the risk of eczema significantly lower in the group with everyday intake
Japan in infancy in Japan. than those eating it 2-3 times a week or less
Cohort Methods: A birth cohort was set up at 2 hospitals in (p=0.020).

Chiba city. Dietary habits concerning fish, butter,

margarine, yogurt and natto (Japanese traditional

fermented soy beans) during pregnancy was obtained

from mothers just after delivery. The intake frequencies

of these foods were classified into four groups: 1) daily,

2) 2-3 times a week, 3) once a week and 4) once a

month or less. Diagnosis of eczema at 6 months of age

was made by the presence of an itchy rash that

persisted more than two months.
Miyake et al 1,745 Aim: To examine the relationship between isoflavones Higher intake of total soy products, tofu, tofu
2018112 women or soybeans and depressive symptoms during pregnancy | products, fermented soybeans, boiled soybeans,
Japan in Japan. miso soup, and isoflavones was independently

Cross-section

Methods: Dietary intake during the preceding month
was assessed using a self-administered diet history
questionnaire. Depressive symptoms were defined by a
score of 16 or over in the Center for Epidemiologic
Studies Depression Scale.

related to a lower prevalence of depressive
symptoms during pregnancy: The adjusted
prevalence ratios (95 % confidence intervals, P for
trend) between extreme quartiles were 0.63 (0.47-
0.85, 0.002), 0.72 (0.54-0.96, 0.007), 0.74 (0.56-
0.98, 0.04), 0.57 (0.42-0.76, <0.0001), 0.73 (0.55-
0.98, 0.03), 0.65 (0.49-0.87, 0.003), and 0.63 (0.46-
0.86, 0.002), respectively.
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Table 23: Q2 Consumption of meat during pregnancy

Case-control

and 136 controls ascertained information on maternal diet
during pregnancy using a standardised food frequency
questionnaire. Logistic regression was used to assess the
relation between retinoblastoma and food groups and
dietary patterns.

Study ref N Aim/methods Results Comments
Castro- 1,000 Aim: To examine whether some foods and Mediterranean Intermediate consumption of meat (1 or 2
Rodriguez et preschool diet (MedDiet) consumed by the mother during pregnancy | times/week) during pregnancy was protective

al 201653 children and by the child during the first years of life can be against wheeze in the child (p=0.039).

International protective for current wheezing, rhinitis and dermatitis at

Study of preschool age.

Wheezing in Methods: Questionnaires of epidemiological factors and

Infants food intake by the mother during pregnancy and later by

Spain the child were filled in by parents in two surveys at two

Cohort different time points (1.5 yrs and 4 yrs of life).

Lombardi et al | Cases 163 Aim: To examine the relation between maternal diet and | A positive association was seen with intake of cured
201576 Controls unilateral retinoblastoma. meats (OR 5.07, 95 % Cl 1.63 to 15.70).

United States 136 Methods: A case-control study of 163 unilateral RB cases
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Table 24: Q2 Consumption of fish during pregnancy

201738

United
Kingdom
Cohort

mother-child
pairs

early-onset persistent conduct problems (EOP CP).

Methods: Mother-child pairs reported intake of fish and
processed foods at 32 weeks gestation and, for the
child, at 3 years; EOP (n = 666) and Low conduct
problem (Low CP, n = 5061) trajectories were measured
from 4 to 13 years; hyperactivity and emotional
difficulties were assessed in childhood (4-10 years) and
early adolescence (12-13 years), in addition to potential
confounding factors (family adversity, birth
complications, income).

early onset persistent conduct problems children
consumed less fish (p<0.01) prenatally.

Study ref N Aim/methods Results Comments
Maslova et al 28,936 Aim: To examine the associations of maternal fish Compared with consistently high fish intake during
201384 women intake during pregnancy with child asthma and allergic pregnancy (fish as a sandwich or hot meal >2-3
Denmark rhinitis. times/week), never eating fish was associated with a
Cohort Methods: Women in the Danish National Birth Cohort (n | higher risk of child asthma diagnosis at 18 months
28 936) reported their fish intake at 12 and 30 weeks of | (OR 1.30, 95%ClI 1.05 to 1.63, P=0.02), and ever
gestation. Using multivariate logistic regression, we asthma by hospitalisation (OR 1.46, 95% CI 0.99,
examined the associations of fish intake with child 2.13, P=0.05) and medication prescription (OR 1.37,
wheeze, asthma and rhinitis assessed at several time 95% C11.10, 1.71, P=0.01). A dose-response was
points: ever wheeze, recurrent wheeze (>3 episodes), present for asthma at 18 months only (P for
ever asthma and allergic rhinitis, and current asthma, trend=0.001). We found no associations with wheeze
assessed at 18 months (n approximately 22,000) and 7 or recurrent wheeze at 18 months or with allergic
years (n approximately 17,000) using self-report and rhinitis.
registry data on hospitalisations and prescribed
medications.
Mesirow et al 5,727 Aim: To investigate early life diet as a risk factor for Compared to low conduct problems, mothers of
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Study ref N Aim/methods Results Comments
Vejrup et al 56,988 Aim: To examine the association between calculated Median exposure to Hg was 0.15 mug/kg body weight
201479 women maternal dietary exposure to mercury (Hg) in pregnancy | per week and the contribution from seafood intake
Norway and infant birth weight in the Norwegian Mother and was 88 % of total Hg exposure. Women in the highest
Cohort Child Cohort Study (MoBa). quintile compared with the lowest quintile of Hg
Methods: Exposure was calculated with use of a exposure delivered offspring with 34 g lower birth
constructed database of Hg in food items and reported weight (95 % CI -46 g to -22 g) and had an increased
dietary intake during pregnancy. Multivariable risk of giving birth to small-for-gestational-age
regression models were used to explore the association | Offspring, adjusted OR = 1.19 (95 % CI 1.08, 1.30).
between maternal Hg exposure and infant birth weight, | Although seafood intake was positively associated
and to model associations with small-for-gestational-age | With increased birth weight, stratified analyses
offspring. The study is based on data from MoBa. showed negative associations between Hg exposure
and birth weight within strata of seafood intake.
Verjup et al 46,750 Aim: To examine the association between prenatal Results indicated an association between high MeHg
201687 mother-child | exposure to methylmercury (MeHg) and language and exposure and unintelligible speech with an adjusted
Norway pairs communication development at three years, adjusting OR 2.22 (1.31 to 3.72). High MeHg exposure was also
Cohort for intake of fish, n-3 long chain polyunsaturated fatty associated with weaker communication skills

acids (n-3 LCPUFAs) and co-exposure to dioxins and
dioxin like polychlorinated biphenyls (dl-PCBs).

Methods: MeHg exposure was calculated from reported
fish intake during pregnancy by a FFQ in mid-pregnancy.
Children's language and communication skills were
measured by maternal report on the Dale and Bishop
grammar rating and the Ages and Stages communication
scale (ASQ). We estimated odds ratios (OR) and 95%
confidence intervals (Cl) using logistic regressions.
Median MeHg exposure was 1.3mug/day, corresponding
to 0.14mug/kgbw/week. An exposure level above the
90th percentile (>2.6mug/day, >0.29mug/kgbw/week)
was defined as the high MeHg exposure.

adjusted OR 1.33 (1.03 to 1.70). Additional
adjustment for fish intake strengthened the
associations, while adjusting for PCBs and n-3
LCPUFA from diet or from supplements had minor
impact. In conclusion, significant associations were
found between prenatal MeHg exposure above the
90th percentile and delayed language and
communication skills in a generally low exposed
population.
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Study ref N Aim/methods Results Comments
Verjup et al 38,351 Aim: To evaluate the association between prenatal Median maternal blood mercury concentration was

201836 mother-child | mercury exposure, maternal seafood consumption and 1.03mug/L, dietary mercury exposure was

Norway pairs child language and communication skills at age five. 0.15mug/kgbw/wk, and seafood intake was

Cohort Methods: Maternal mercury blood concentration in 217g/wk. Blood mercury concentrations were not

gestational week 17 was analysed in a sub-sample of
2239 women. Prenatal mercury exposure from maternal
diet was calculated from a validated FFQ answered in
mid-pregnancy. Mothers reported children’s language
and communications skills at age five by a questionnaire
including questions from the Ages and Stages
Questionnaire (ASQ), the Speech and Language
Assessment Scale (SLAS) and the Twenty Statements
about Language-Related Difficulties (language 20). We
performed linear regression analyses adjusting for
maternal characteristics, nutritional status and
socioeconomic factors.

associated with any language and communication
scales. Increased dietary mercury exposure was
significantly associated with improved SLAS scores
when mothers had a seafood intake below 400g/wk
in the adjusted analysis. Sibling matched analysis
showed a small significant adverse association
between those above the 90th percentile dietary
mercury exposure and the SLAS scores. Maternal
seafood intake during pregnancy was positively
associated with the language and communication
scales.

Starling et al
201585

SLR

8 studies

Aim: To critically evaluate literature on fish intake in
pregnant women, with a focus on the association
between neurodevelopmental outcomes in the offspring
and maternal fish intake during pregnancy.

Methods: Peer-reviewed journal articles published
between January 2000 and March 2014 were included.
Eligible studies included those of healthy pregnant
women who had experienced full term births and those
that had measured fish or seafood intake and assessed
neurodevelopmental outcomes in offspring. Medline,
Scopus, Web of Science, ScienceDirect and the Cochrane
Library were searched using the search terms: pregnant,
neurodevelopment, cognition, fish and seafood.

Due to heterogeneity in methodology and measured
outcomes, a qualitative comparison of study findings
was conducted. This review indicates that the
benefits of diets providing moderate amounts of fish
during pregnancy outweigh potential detrimental
effects in regards to offspring neurodevelopment. It
is important that the type of fish consumed is low in
mercury.
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Study ref N Aim/methods Results Comments
Van den Berg 3,684 Aim: To investigate the association between maternal Children of mothers who consumed fish >1/week
et al 201681 women fish consumption during pregnancy and BMI in children. during pregnancy had statistically significant lower
The Methods: Maternal fish consumption during pregnancy mean BMI z scores than children of mothers who
Netherlands and the child's body weight and height (up to 11 times) never consumed fish (n=1,025) at the ages 4, 7, 8.5,
Cohort were reported by questionnaire. Generalised estimating | and 11.5 years. After adjustment for maternal
equations were used to investigate whether BMI of covariates (particularly pre-pregnancy BMI), BMI z
children differed according to maternal fish scores in children were lower at 7 years (MD -0.14
consumption during pregnancy. 95% Cl -0.25 to -0.03) but not at 4, 8.5 or 11.5 years.
Viljoen et al 897 mother- | Aim: To establish whether vegetable, oily fish and Asthma was inversely associated with higher daily
201874 child pairs vitamin D intake during pregnancy are associated with average intake of oily fish (aOR 0.23 per
Ireland childhood asthma risk over a 10-year period. serving/day, 95% Cl 0.04 to 1.41).
Cohort Methods: Mother-child pairs with data on nutrient
intake during pregnancy and asthma status,
respectively, were included in the analysis. Data on
socioeconomic and morbidity indicators over 10 years of
follow-up on mothers and the index child were collected
through self-administered questionnaires.
Zhang et al 1 RCT Aim: To establish the effect of maternal fish intake on Pooled analysis suggested that maternal fish intake
201782 13 cohort allergic disease in the infant. during pregnancy was not associated with lower risk
SLR studies Methods: PubMed, EMBASE, and Cochrane Central of eczema (RR 0.88; 95%Cl 0.75 to 1.04; 10 studies),

Register of Controlled Trials were searched for
randomised controlled trials (RCTs) and prospective
cohort studies regarding the effect of fish intake during
pregnancy or infancy on allergic outcomes in children.
The outcomes of interest were atopy, eczema, allergic
rhinitis, wheeze, asthma, and food allergy.

wheeze (RR 0.94; 95%CI 0.83 to 1.07; 8 studies),
allergic rhinitis (RR 0.95; 95%Cl 0.62 to 1.45; 3
studies) or asthma (RR 0.94; 95%Cl 0.75 to 1.18; 4
studies).
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Study ref N Aim/methods Results Comments
Stratakis et al | 26,184 Aim: To examine whether fish intake in pregnancy is Women who ate fish >3 times/week during Findings are in line
201680 women associated with offspring growth and the risk of pregnancy gave birth to infants with higher BMI with the fish intake
Cohort childhood overweight and obesity. values from infancy through middle childhood limit proposed by
Belgium, Methods: Women with singleton births and their c'ompared with women with lower fish intake (<3 the US Foc')d‘ and '
France, children were followed up at 2-year intervals until the times/week). Drug Administration
Greece, age of 6 years. We estimated offspring body mass index | High fish intake during pregnancy (>3 times/week) and Environmental
Ireland, Italy, percentile trajectories from 3 months after birth to 6 was associated with increased risk of rapid infant Protection Agency
the years of age. We defined rapid infant growth as a growth (aOR 1.22; 95%CI 1.05 to 1.42) and increased
Netherlands, weight gain z score greater than 0.67 from birth to 2 risk of offspring overweight/obesity at 4 years (aOR
Norway, years and childhood overweight/obesity at 4 and 6 years | 1.14; 95%Cl 0.99 to 1.32) and 6 years (aOR 1.22;
Poland, as body mass index in the 85th percentile or higher for 95%Cl 1.01 to 1.47]) compared with an intake of
Portugal, age and sex. We calculated cohort-specific effect once per week or less.
Spain and estimates and combined them by random-effects meta- | |nteraction analysis showed that the effect of high
United States analysis. fish intake during pregnancy on rapid infant growth

was greater among girls (aOR 1.31; 95%Cl 1.08 to

1.59) than among boys (aOR 1.11; 95%Cl 0.92 to

1.34; P=0.02 for interaction).
Emmett et al 12,418 Aim: To determine the effect of seafood consumption Compared with women consuming seafood

201577

United
Kingdom
Cohort

on depressive symptoms in pregnancy.

Methods: All publications covering diet during
pregnancy that stemmed from the Avon Longitudinal
Study of Parents and Children were reviewed. Diet was
assessed using a food frequency questionnaire.
Socioeconomic background, maternal mental health,
and the health and development of the offspring were
assessed using a variety of methods, such as direct
measurement, self-completion questionnaires, and
assays of biological samples.

frequently (> 3 portions per week providing > 1.5
g/week n-3 LC-PUFA), those consuming none were
more likely to have frequent depressive symptoms at
32 weeks of pregnancy (aOR 1.54; 95%Cl 1.25 to
1.89).
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Study ref

N

Aim/methods

Results

Comments

Ozawa et al
201483

Cohort

Japan

650 mother-
baby pairs

Aim: To investigate the association between the
maternal diet during pregnancy and the risk of eczema
in infancy in Japan.

Methods: A birth cohort was set up at 2 hospitals in
Chiba city. Dietary habits concerning fish, butter,
margarine, yogurt and natto during pregnancy was
obtained from mothers just after birth. The intake
frequencies of these foods were classified into four
groups: 1) daily, 2) 2-3 times a week, 3) once a week
and 4) once a month or less. Diagnosis of eczema at 6
months of age was made by the presence of an itchy
rash that persisted more than two months.

No relationship between frequencies of the maternal
intake of fish and the onset rate of the babies’
eczema was observed (p=0.132).

Dessypris et al
201775

SLR of case-
control studies

9 studies

Aim: To quantitatively synthesise published data on the
association of maternal/child diet with leukaemia risk.

Methods: Medline was searched until June 30th, 2016
for eligible articles on the association of childhood
leukaemia with consumption of (i) food groups,
excluding alcoholic and non-alcoholic beverages, and (ii)
specific dietary supplements before/during index
pregnancy and childhood.

A statistically significant inverse estimate for
leukaemia was found for maternal fish intake (OR
0.27, 95% Cl: 0.14 to 0.53, among the 0-4 year old; 2
studies).
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Study ref N Aim/methods Results Comments
Mohanty et al | 3,279 Aim: To investigate associations of maternal Lean fish intake of >1 servings/week (vs <0.2 Studies of
201678 periconceptional shellfish, lean fish and fatty fish intake | servings/month) was associated with a 1.55-fold mechanisms and
United States with risk of pregnancy complications. higher risk of preterm birth (95 % Cl 1.04 to 2.30) potential

Cohort

Methods: In this prospective cohort study, we collected
information on intake of seafood subtypes using food
frequency questionnaire. We categorised seafood intake
into frequencies of 1 serving/week. We ascertained
gestational hypertension, pre-eclampsia, gestational
diabetes and preterm birth diagnoses from medical
records. Using generalised linear models with a log link,
the Poisson family and robust standard errors, we
estimated risk ratios and 95 % confidence intervals
across seafood intake categories.

and was not associated with the other pregnancy
complications.

Higher intake of seafood (total or other subtypes)
was not associated with pregnancy complications
(separately or combined).

contributing factors
(including seafood
preparation and
nutrient/
contaminant
content) are
warranted.

Alvarez Zallo
et al 201852

Europe and

Latin America

International
Study of
Wheezing in
Infants

Cross-section

1,087 infants
12-15
months of
age

Aim: To examine the relationship between different
food groups and the adherence to a Mediterranean diet
during pregnancy and the risk of wheezing and eczema
in children aged 12-15 months.

Methods: The study of the association of the different
food consumption and Mediterranean diet with
wheezing, recurrent wheezing and eczema was
performed using different models of unconditional
logistic regression to obtain adjusted prevalence odds
ratios (OR) and 95% confidence intervals (95% Cl).

The consumption once or twice a week of white fish
during pregnancy increased the risk of "wheezing" at
12 months (OR: 1.95 [1.01 to 3.75]).
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Table 25: Q2 Consumption of dairy products during pregnancy

Study ref

N

Aim/methods

Results

Comments

Tuokkola et al
201691

6,288

Aim: To study the associations between maternal
diet during pregnancy and lactation and cow's milk

Consumption of milk products in the highest quartile
during pregnancy was associated with a lower risk of

Cross-section

Japanese children aged 23 to 29 months.

Methods: Maternal intake during pregnancy was
assessed with a validated diet history questionnaire
administered between April 2007 and March 2008.
Wheeze and eczema, defined according to criteria of
the International Study of Asthma and Allergies in
Childhood, and physician-diagnosed asthma and
atopic eczema were assessed via a questionnaire
completed by mothers.

Finland allergy (CMA) in offspring. cow’s milk allergy in children (OR 0.56, 95%Cl 0.37
Cohort Methods: Maternal diet during pregnancy and to 0.86; P<0.01).
lactation was assessed by a validated, 181-item When stratified by maternal allergic rhinitis and
semi-quantitative food frequency questionnaire. asthma, there was evidence of an inverse association
Register-based information on diagnosed CMA was between high use of milk products and CMA in
obtained from the Social Insurance Institution and offspring of non-allergic mothers (OR 0.30, 95%Cl
completed with parental reports. The associations 0.13 to 0.69, P<0.001).
between maternal food consumption and CMA were
assessed using logistic regression, comparing the
highest and the lowest quarters to the middle half of
consumption.
Miyake et al 1,354 mother- | Aim: To examine the association between maternal Higher maternal intake of total dairy products during
201589 child pairs intake of dairy foods, calcium, and vitamin D during | pregnancy was significantly associated with a
Japan pregnancy and childhood allergic disorders in reduced risk of infantile eczema between extreme

quartiles (aOR 0.64; 95%Cl 0.42 to 0.98).

Higher maternal intake of cheese during pregnancy
was significantly related to a reduced risk of
physician-diagnosed infantile asthma between
extreme quartiles (aOR 0.44; 95%Cl 0.18 to 0.97).

Maternal intake levels of yogurt during pregnancy
were significantly inversely associated with
physician-diagnosed infantile atopic eczema
between extreme quartiles (aOR 0.49; 95% Cl, 0.20
to 1.16).
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Study ref N Aim/methods Results Comments
Wang et al 459 cases Aim: To study the associations between maternal Compared with consumption frequency of <1

201572 459 controls consumption of non-staple food in the first trimester | meal/week, the ORs for neural tube defects with

China and risk of neural tube defects (NTDs) in offspring. milk consumption frequency of 1-2, 3-6, >7

Case-control

Methods: Logistic regression models were used to
examine the associations between maternal
consumption of non-staple food in the first trimester
and risk of NTDs in offspring. The effects were
evaluated by odds ratio (OR) and 95% confidence
intervals (95% Cls) with SAS9.1.3.software.

meals/week were 0.50 (95% Cl: 0.28 to 0.88), 0.56

(0.32 t0 0.99), and 0.59 (0.38 to 0.90), respectively.

Bunyavanich et
al 201490

United States
Cohort

1,227 mother-

child pairs

Aim: To examine the associations between maternal
intake of common childhood food allergens during
early pregnancy and childhood allergy and asthma.

Methods: Using food frequency questionnaires
administered during the first and second trimesters,
we assessed maternal intake of common childhood
food allergens during pregnancy. In mid-childhood
(mean age 7.9 years), we assessed food allergy,
asthma, allergic rhinitis, and atopic dermatitis by
questionnaire and serum-specific IgE levels. We
examined the associations between maternal diet
during pregnancy and childhood allergy and asthma.
We also examined the cross-sectional associations
between specific food allergies, asthma, and atopic
conditions in mid-childhood.

Higher milk intake during the first trimester was
associated with reduced asthma (OR 0.83; 95% Cl
0.69 to 0.99) and allergic rhinitis (OR 0.85; 95%ClI
0.74 to 0.97).
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Study ref

N

Aim/methods

Results

Comments

Miyake et al
201589

Japan

Cross-section

1,745 women

Aim: To examine the relationship between the
intake of dairy products and calcium and the
prevalence of depressive symptoms during
pregnancy.

Methods: Dietary intake during the preceding month
was assessed using a self-administered diet history
questionnaire. Scores of 16 or higher on the Center
for Epidemiologic Studies Depression Scale denoted
depressive symptoms. Adjustment was made for age,
gestation, region of residence, number of children,
family structure, history of depression, family
history of depression, smoking, second-hand smoke
exposure at home and at work, job type, household
income, education, and body mass index. In our
analyses regarding dairy products in general,
adjustment was also made for fish intake; in our
analysis regarding calcium, adjustment was also
made for the intake of saturated fatty acids,
eicosapentaenoic acid plus docosahexaenoic acid,
and vitamin D.

Higher intake of yogurt was independently related to
a lower prevalence of depressive symptoms during
pregnancy: the adjusted odds ratio between extreme
quartiles (80 vs 4 g/day) was 0.69 (95% Cl 0.48 to
0.99, P for trend=0.03). No relationships were
observed between the intake of all dairy products
(aOR 0.93; 95%CI 0.66-1.32; p=0.47), milk (aOR 0.89;
95%Cl 0.63 to 1.25; p=039) or cheese (aOR 0.86;
95%Cl 0.59-1.24; p=0.58) and depressive symptoms
during pregnancy.
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Table 26: Q2 Consumption of carbohydrates during pregnancy

Study ref

N

Aim/methods

Results

Comments

Alvarez Zallo et
al 201852

Europe and
Latin America

International

1,087 infants
12-15 months
of age

Aim: To examine the relationship between different
food groups and the adherence to a Mediterranean
diet during pregnancy and the risk of wheezing and
eczema in children aged 12-15 months.

Methods: The study of the association of the

The consumption once or twice of cooked potatoes
(OR: 1.75 [1.22 to 2.51]) and industrial pastry (OR:
1.59 [1.13 to 2.24]), and the consumption more than
three times a week of industrial pastry (OR: 1.47
[1.01 to 2.13]) during pregnancy increased the risk
of "wheezing" at 12 months.

Study of different food consumption and Mediterranean diet
Wheezing in with wheezing, recurrent wheezing and eczema was
Infants performed using different models of unconditional
Cohort logistic regression to obtain adjusted prevalence
odds ratios and 95% confidence intervals.
Castro- 1,000 Aim: To examine whether some foods and Consumption of pasta never or occasionally
Rodriguez et al preschool Mediterranean diet (MedDiet) consumed by the (p=0.049) during pregnancy were protective against
201653 children mother during pregnancy and by the child during the | wheeze in the child.

International
Study of
Wheezing in
Infants

Spain

Cohort

first years of life can be protective for current
wheezing, rhinitis and dermatitis at preschool age.

Methods: Questionnaires of epidemiological factors
and food intake by the mother during pregnancy and
later by the child were filled in by parents in two
surveys at two different time points (1.5 yrs and 4
yrs of life).

74




Study ref N Aim/methods Results Comments
Renault et al 222 Aim: To examine the association between Maternal intake of digestible carbohydrates was
201592 carbohydrate intake in obese pregnant women and associated with the offspring's relative fat mass in
Analysis of RCT their offspring's body composition. late (P-trend = 0.006) but not early (P-trend = 0.15)
participants Methods: Secondary analyses were performed in an | Pregnancy. A comparison of mothers in the highest
Denmark observational setting of pregnant women with a (median: 238 g/d) compared with the lowest
pregestational BMI >30 participating in a randomized | (Median: 188 g/d) quartile of digestible
controlled trial. Diet was assessed at gestational carbohydrate intake showed a mean adjusted higher
weeks 11-14 and 36-37 by using a semiquantitative value in the offspring's relative fat mass of 2.1% (95%
food-frequency questionnaire. Body composition in C10.6% to 3.7%), which corresponded in absolute
the offspring was assessed at birth by dual-energy X- | terms to a 103 g (95% Cl: 27 to 179 g) higher fat
ray absorptiometry. Relative fat mass (%) was the mass. Abdominal fat mass was also higher.
primary outcome. Absolute measures (total fat, In a strata of women with well-controlled glucose (2-
abdominal fat, and lean body mass) were secondary h glucose values <6.6 mmol/L), no association
outcomes. between carbohydrate intake and offspring fat mass
was observed, but the associations became
significant and increased in strength with higher
intolerance (strata with 2-h glucose values between
6.7-7.7 and >7.8 mmol/L).
Sharma et al 1,196 Aim: To investigate the association between Multiple linear regression models adjusted for

201893
United Kingdom
Cohort

maternal dietary macronutrient intakes and their
sub-components such as saccharides and fatty acids
and birth weight.

Methods: Women were interviewed in each
trimester. Dietary information was collected twice
using a 24-h dietary recall about 8-12 weeks and 13-
27 weeks of gestation.

alcohol and smoking in trimester 1, showed that
each additional 10 g/d carbohydrate consumption
was associated with an increase of 4g (95 % Cl 1, 7;
P=0.003) in birth weight.

Maternal diet in trimester 2 suggested that higher
intakes of glucose (10 g/d) and lactose (1 g/d) were
both associated with higher birth weight of 52 g (95
% Cl 4, 100; P=0.03) and 5 g (95 % Cl 2, 7; P<0.001)
respectively.
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Table 27: Q2 Consumption of protein during pregnancy

Methods: The macronutrient intake of mothers was
ascertained by using a 24-h dietary recall at 26-28
wk gestation. Neonatal abdominal adiposity was
assessed by using MRI in week 2 of life. Mother-
offspring dyads with complete macronutrient intake
and adiposity information were included in the
analysis. Associations were assessed by both
substitution and addition models with the use of
multivariable linear regressions.

mL) per 1% protein-to-carbohydrate substitution and
-0.25 mL (-0.46 to -0.04 mL) per 1% protein-to-fat
substitution].

Study ref N Aim/methods Results Comments
Sharma et al 1,196 Aim: To investigate the association between There was no evidence of an association between
201893 maternal dietary macronutrient intakes and their protein intake and birth weight (MD 9; 95%Cl -22.0 to
United Kingdom sub-components such as saccharides and fatty acids | 8).
Cohort and birth weight.

Methods: Women were interviewed in each

trimester. Dietary information was collected twice

using a 24-h dietary recall about 8-12 weeks and 13-

27 weeks of gestation.
Chen et al 320 mother- Aim: To investigate the relation between maternal A higher-protein, lower-carbohydrate or -fat diet
201697 child pairs macronutrient intake and neonatal abdominal during pregnancy was associated with lower
Singapore adiposity measured by using MRI in a multiethnic abdominal internal adipose tissue (IAT) in the
Cohort Asian mother-offspring cohort. neonates [beta (95% Cl): -0.18 mL (-0.35 to -0.001
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Study ref N Aim/methods Results Comments
Pang et al 980 women Aim: To examine the associations of dietary protein After adjustment for potential confounders, a higher

201794 intake from different food sources during pregnancy | total dietary protein intake was associated with a

Singapore with the risk of GDM in a multiethnic Asian higher risk of GDM; the OR comparing the highest

Cross-section

population.

Methods: Protein intake was ascertained from 24-h
dietary recall and 3-d food diaries at 26-28 wk
gestation. GDM was defined as fasting glucose
>/=7.0 mmol/L and/or 2-h postload glucose >/=7.8
mmol/L at 26-28 wk gestation. We evaluated the
association of dietary protein intake with GDM risk
by substituting carbohydrate with protein in an
isocaloric model with the use of multivariable
logistic regression analysis.

with the lowest quartile of intake was 2.15 (95% Cl
1.27 to 3.62; P-trend = 0.016).

Higher intake levels of both animal protein (OR 2.87;
95% Cl: 1.58, 5.20; P-trend = 0.001) and vegetable
protein (OR 1.78; 95% Cl: 0.99, 3.20; P-trend =
0.009) were associated with a higher risk of GDM.

Among the animal protein sources, higher intake
levels of seafood protein (OR: 2.17; 95% ClI: 1.26,
3.72; P-trend = 0.023) and dairy protein (OR: 1.87;
95% Cl: 1.11, 3.15; P-trend = 0.017) were
significantly associated with a higher GDM risk.

Tielemans et al
20179

The Netherlands
Cohort

2,694 mother-
child pairs

Aim: To examine whether protein intake during
pregnancy is associated with offspring body
composition at the age of 6 years and whether
associations differ for animal protein and vegetable
protein.

Methods: Energy-adjusted protein was measured in
pregnancy using a food-frequency questionnaire and
analysed in quartiles. At a mean age of 6.1 +/- 0.4
years, we measured children’s body mass index, and
fat-free mass index and fat mass index using dual-
energy X-ray absorptiometry. Outcomes were
standardized for age and sex. BMI was used to
classify children's overweight status.

After adjustment for sociodemographic and lifestyle
factors, a higher maternal protein intake was
associated with a higher children’s fat-free mass
index (beta 0.14; 95 % CI 0.03 to 0.25 for highest vs.
lowest quartile of protein intake], but not with
children’s fat mass index or body mass index.
Comparable associations were found for animal
protein and vegetable protein. Maternal protein

intake was not associated with children's overweight.
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Study ref

N

Aim/methods

Results

Comments

Switowski et al
201695

United States
Cohort

1,961 mother-
child pairs

Aim: To examine associations of maternal protein
intake during pregnancy with offspring linear
growth.

Methods: We assessed first- and second-trimester
diet with the use of food-frequency questionnaires
and analysed protein intake as grams per kilogram
prepregnancy weight per day. We used research
measures of offspring length at birth and in infancy
(approximately 6 mo), early childhood
(approximately 3 y), and midchildhood
(approximately 7 y), as well as clinical growth
measures obtained from after birth through
midchildhood. We calculated sex-specific birth
length z scores for gestational age with the use of
international reference data. We used mixed models
with repeated length measures to predict individual
length gain velocities for birth to <6 mo and 6 mo to
7 y of age, then used these velocities as outcomes in
adjusted linear regression models with maternal
protein intake as the main predictor.

After adjusting for maternal sociodemographics,
gestational weight gain, maternal and paternal
height, and child sex, gestational age, and
breastfeeding duration, each 1-SD (0.36 g . kg-1 . d-1)
increment in second-trimester protein intake
corresponded to a -0.10 (95% CI -0.18 to -0.03)
change in birth length z score, a -0.03 cm/mo (95%
Cl -0.05 to -0.01 cm/mo) change in slope of length
growth from birth to <émo, and a -0.09 cm/y (95%
Cl: -0.14 to -0.05 cm/y) change in slope of length
growth from 6 mo to midchildhood. Results were
similar for first-trimester intake.
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Table 28: Q2 Consumption of fats during pregnancy

food record and food frequency questionnaire (FFQ)
and nutrition of 12 months before pregnancy was
assessed only by means of the FFQ. The women were
divided into groups: H - with uncomplicated
pregnancy (n=42) and GDM - with gestational
diabetes mellitus (n=13), based on oral glucose
tolerance test (OGTT) results performed between 24
and 28 weeks.

polysaturated fatty acids (PUFA). In the GDM group,
the coverage of standards for total fat, saturated
fatty acids (SFA) and MUFA exceeded the
recommended values. Higher intake of energy from
total fat and saturated fatty acid in the first half of
pregnancy and before pregnancy may contribute to
an increased risk of developing GDM.

Study ref N Aim/methods Results Comments
Sharma et al 1,196 Aim: To investigate the association between An additional 10 g/d fat intake was associated with a
201893 maternal dietary macronutrient intakes and their lower birth weight of 8 g (95 % CI 0, 16; P=0.04).
United Kingdom sub-components such as saccharides and fatty acids
Cohort and birth weight.

Methods: Women were interviewed in each

trimester. Dietary information was collected twice

using a 24-h dietary recall about 8-12 weeks and 13-

27 weeks of gestation.
Mizgier et al 55 women Aim: To show the relationship between maternal Significant differences were found between groups H
201998 eating habits and the risk of developing gestational and GDM in terms of daily fat intake (32.1 versus
Poland diabetes mellitus (GDM). 36.2%) and dietary reference values (standards) for
Cohort Methods: Nutrition was evaluated using a three-day | total fat, monosaturated fatty acids (MUFA), and
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Study ref N Aim/methods Results Comments
Ozawa et al 650 mother- | Aim: To investigate the association between the No relationship between frequencies of the maternal

201483 baby pairs maternal diet during pregnancy and the risk of intake of margarine (p=0.368) during pregnancy and

Cohort eczema in infancy in Japan. the onset rate of the babies’ eczema were observed

Japan Methods: A birth cohort was set up at 2 hospitals in For butter consumption, the incidence of babies’

Chiba city. Dietary habits concerning fish, butter,
margarine, yogurt and natto during pregnancy was
obtained from mothers just after delivery. The
intake frequencies of these foods were classified
into four groups: 1) daily, 2) 2-3 times a week, 3)
once a week and 4) once a month or less. Diagnosis
of eczema at 6 months of age was made by the
presence of an itchy rash that persisted more than
two months.

eczema was significantly higher in the group with
daily intake than in those with an intake 2-3 times a
week or less (p=0.044).
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Table 29: Q2 Consumption of sweetened foods and beverages during pregnancy

Study ref

N

Aim/methods

Results

Comments

Soto et al 201564
Puerto Rico

Cohort

180

Aim: To describe the dietary patterns of pregnant
women in northern Puerto Rico and explore
associations between diet factors with pregnancy
related measurements.

Methods: Participants completed a food frequency
questionnaire (FFQ) around 20-28 weeks of
gestation. The following pregnancy related measures
were collected from the medical records:
haemoglobin, blood glucose, blood pressure and
gestational age. Potential associations between diet
factors and pregnancy measures were assessed using
chi square analysis with SPSS.

High consumption of desserts and sweets was
associated with higher levels of fasting blood glucose
levels (p < 0.05).

Zhu et al 2017103
Denmark

Cohort

918 mother-
child dyads

Aim: To investigate intake of artificially sweetened
beverages (ASBs) and sugar-sweetened beverages
(SSBs) during pregnancy in relation to offspring
growth through age 7 years among high-risk children
born to women with gestational diabetes.

Methods: Maternal dietary intake was assessed by a
food frequency questionnaire during pregnancy.
Offspring body mass index z-scores (BMIZ) and
overweight/obesity status were derived using weight
and length/height at birth, 5 and 12 months and 7
years. Linear regression and Poisson regression with
robust standard errors were used, adjusting for
major risk factors.

Compared to never consumption, daily ASB intake
during pregnancy was positively associated with
offspring large-for-gestational age (aRR 1.57; 95%Cl
1.05 to 2.35 at birth), BMIZ (adjusted beta 0.59; 95%
C1 0.23 to 0.96) and overweight/obesity (aRR 1.93;
95%Cl 1.24 to 3.01) at 7 years. Per-serving-per-day
substitution of ASBs with water during pregnancy
was related to a lower overweight/obesity risk at 7
years (aRR 0.83; 95% Cl 0.76 to 0.91), whereas SSB
substitution with ASBs was not related to a lower risk
(aRR 1.14; 95%Cl 1.00, 1.31).
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Study ref N Aim/methods Results Comments
Renault et al 342 Aim: To evaluate improvements and relevance of Foods that contributed to intake of added sugars,
2015100 different dietary factors targeted with respect to including sweets, snacks, cakes, and soft drinks were
RCT gestational weight gain in a 3-arm Randomised strongly associated with weight gain, with women
Denmark Controlled Trial (n=342) among obese pregnant consuming sweets 2/day having 5.4 kg (95% Cl 2.1-
women with BMI30 kg/m.. 8.7) greater weight gain than those with a low
Methods: Randomisation 1:1:1 to either hypocaloric | (<1wk) intake.
Mediterranean type of diet and physical activity The results for soft drinks were more conflicting, as
intervention (D+PA); physical activity intervention women with high weight gain tended to favour
alone (PA); or control (C). Diet was assessed at artificially sweetened soft drinks.
baseline (weeks 11-14) and endpoint (weeks 36-37)
using a validated food frequency questionnaire.
Paskulin et al 712 women Aim: To evaluate the association between dietary In the adjusted models, there was a high prevalence

201769
Brazil

Cross-section

patterns and mental disorders among pregnant
women in southern Brazil.

Methods: Food intake assessment was performed
using the Food Frequency Questionnaire. Dietary
patterns were identified by cluster analysis. The
Primary Care Evaluation of Mental Disorders (PRIME-
MD) was used to evaluate participants' mental
health. Poisson regression models with robust
variance were fitted to estimate prevalence ratios
(PR).

of major depressive disorder among women with
high sweets and sugars intake (PR 1.91, 95%CI 1.19
to 3.07).
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Study ref N Aim/methods Results Comments
Azad et al 3,033 mother- | Aim: To determine whether maternal consumption Compared with no consumption, daily consumption

2016102 infant dyads of artificially sweetened beverages during pregnancy | of artificially sweetened beverages was associated

Canada 2,686 infants is associated with infant body mass index. with a 0.20-unit increase in infant BMI z score

Cohort at 1 year Methods: Healthy pregnant women completed (adjusted 95% Cl, 0.02 to 0.38) and a 2-fold higher

dietary assessments during pregnancy, and their
infants' BMI was measured at 1 year of age.
Statistical analysis for this study used data collected
after the first year of follow-up and maternal
consumption of artificially sweetened beverages and
sugar-sweetened beverages during pregnancy,
determined by a food frequency questionnaire.

risk of infant overweight at 1 year of age (aOR 2.19;
95%Cl 1.23 to 3.88). These effects were not
explained by maternal BMI, diet quality, total energy
intake, or other obesity risk factors. There were no
comparable associations for sugar-sweetened
beverages.

Bedard et al
2017104

United Kingdom
Cohort

8,956 children
aged 7-9 years

Aim: To study the relationship between maternal
intake of free sugar (which comprise sugars
[monosaccharides and disaccharides] added to foods
or drinks by the manufacturer, cook or consumer,
and sugars naturally present in honey, syrups and
unsweetened fruit juices) during pregnancy and
respiratory and atopic outcomes in the offspring in a
population-based birth cohort, the Avon Longitudinal
Study of Parents and Children.

Methods: We analysed associations between
maternal intake of free sugar in pregnancy
(estimated by a food frequency questionnaire), and
current doctor-diagnosed asthma, wheezing, hay
fever, eczema, atopy, serum total IgE and lung
function in children aged 7-9 years.

After controlling for potential confounders, maternal
intake of free sugar was positively associated with
atopy (OR for highest versus lowest quintile of sugar
intake 1.38, 95% Cl 1.06-1.78; per quintile p-
trend=0.006) and atopic asthma (OR 2.01, 95% ClI
1.23-3.29; per quintile p-trend=0.004). These
associations were not confounded by intake of sugar
in early childhood, which was unrelated to these
outcomes.
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Study ref

N

Aim/methods

Results

Comments

Donazar-Ezcurra
et al 2018101

Spain
Seguimiento
Universidad de
Navarra (SUN)

Cohort

3,396 women

Aim: To investigate the incidence of GDM according
to soft drink consumption in the SUN project.

Methods: A validated 136-item semi-quantitative
food frequency questionnaire was used to assess soft
drink consumption. Four categories of sugar-
sweetened soft drink (SSSD) and diet soft drink (DSD)
consumption (servings) were established: rarely or
never (<1/month), low (1-3/month), intermediate
(>3/month and </=1/week) and high (>/=2/week).
Potential confounders were adjusted through non-
conditional logistic regression models.

During the follow-up, we identified 172 incident
cases of GDM. After adjusting for age, baseline body
mass index, family history of diabetes, smoking,
total energy intake, physical activity, parity, fast-
food consumption, adherence to Mediterranean
dietary pattern, alcohol intake, multiple pregnancy,
cardiovascular disease/hypertension at baseline,
fibre intake, following special diet and snacking,
SSSD consumption was significantly associated with
an increased risk of incident GDM, for the highest
(aOR 2.03; 95%ClI 1.25 to 3.31) and intermediate
categories (aOR 1.67; 95%Cl 1.01 to 2.77) versus the
lowest category (p for linear trend: 0.006).
Conversely, DSD consumption was not associated
with GDM incidence (aOR 0.82; 95%Cl 0.52 to 1.31)
for the highest versus the lowest category (p for
linear trend: 0.258). Additional sensitivity analyses
did not change the results.
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Table 30: Q2 Consumption of fast foods during pregnancy

Study ref

N

Aim/methods

Results

Comments

Von Ehrenstein

1,201 mother-

Aim: To investigate whether maternal fast food

Maternal prenatal fast food consumption related to

International
Study of
Wheezing in
Infants

Spain

Cohort

first years of life can be protective for current
wheezing, rhinitis and dermatitis at preschool age.

Methods: Questionnaires of epidemiological factors
and food intake by the mother during pregnancy and
later by the child were filled in by parents in two
surveys at two different time points (1.5 yrs and 4
yrs of life).

et al 2015106 infant pairs intake during pregnancy increases offspring's risk for | increased relative risks of their children for severe,
United States asthmatic symptoms. and current asthma symptoms (wheeze last 12
Cohort Methods: Detailed information about prenatal fast months combined with doctor’s diagnosis) in a dose-
food intake and other dietary, lifestyle/ dependent manner: ‘once a month’: RR: 0.99 (95% Cl:
environmental factors, and pregnancy was collected | 0-36 t0 2.75), ‘once a week': 1.26 (0.47 to 3.34); '3-4
shortly after birth; further data were retrieved from | days a week’: 2.17 (0.77 to 6.12); and ‘every day'
birth certificates. Using the International Study of 4.46 (1.36 to 14.6) compared to ‘never', adjusting for
Asthma and Allergies in Childhood core questions, potential confounders (p for trend = 0.0025). There
asthma and rhinitis symptoms were assessed, and was also suggestion of increased risks for rhinitis
doctor's diagnoses were recorded in offspring 3.5 symptoms.
years after birth. Poisson regression with robust
error variance using a log link function was used to
estimate relative risks (RRs). Models were adjusted
using covariates or propensity scores.
Castro- 1,000 Aim: To examine whether some foods and High fast food consumption (>3 times a week) by
Rodriguez et al preschool Mediterranean diet (MedDiet) consumed by the mothers in pregnancy was associated with a higher
201653 children mother during pregnancy and by the child during the | prevalence of dermatitis in the child (p=0.005).
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Study ref

N

Aim/methods

Results

Comments

Dominguez et al
2014105

Spain
Seguimiento

Universidad de
Navarra (SUN)

Cohort

3,048 women

Aim: To investigate the incidence of gestational
diabetes according to the consumption of fast food
in a cohort of university graduates.

Methods: The cohort included data of 3,048 women
initially free of diabetes or previous gestational
diabetes who reported at least one pregnancy
between December 1999 and March 2011. Fast food
consumption was assessed through a validated 136-
item semi-quantitative food frequency
questionnaire. Fast food was defined as the
consumption of hamburgers, sausages, and pizza.
Three categories of fast food were established: low
(0-3 servings/month), intermediate (>3
servings/month and </=2 servings/week) and high
(>2 servings/week). Non-conditional logistic
regression models were used to adjust for potential
confounders.

After adjusting for age, baseline body mass index,
total energy intake, smoking, physical activity,
family history of diabetes, cardiovascular
disease/hypertension at baseline, parity, adherence
to Mediterranean dietary pattern, alcohol intake,
fibre intake, and sugar-sweetened soft drinks
consumption, fast food consumption was
significantly associated with a higher risk of incident
gestational diabetes, with multivariate adjusted OR
1.31 (0.81 to 2.13) and 1.86 (95% Cl: 1.13-3.06) for
the intermediate and high categories, respectively,
versus the lowest category of baseline fast food
consumption (p for linear trend: 0.007).

Lombardi et al
201576

United States

Case-control

Cases 163
Controls 136

Aim: To examine the relation between maternal diet
and unilateral retinoblastoma.

Methods: A case-control study of 163 unilateral RB
cases and 136 controls ascertained information on
maternal diet during pregnancy using a standardised
food frequency questionnaire. Logistic regression
was used to assess the relation between
retinoblastoma and food groups and dietary
patterns.

A positive association was seen with intake of fried
foods (OR 4.89, 95 % Cl 1.72 to 13.89).
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Table 31: Q2 Consumption of water during pregnancy

Study ref

N

Aim/methods

Results

Comments

Watson et al
201499

New Zealand

Cohort

369 women

Aim: To investigate the association between water
and nutrient intake in pregnant women, and wheeze
in their 18-month-old infants.

Methods: Participants were visited in months 4 and
7 of pregnancy. At each visit anthropometric
measurements were taken, diet assessed by 24-hour
recall and 3-day food records and questionnaires
determining personal details administered. Eighteen
months after birth, infants were measured, and
questions on infant feeding and wheeze asked.

After adjusting for significant covariates and energy
intake, higher maternal intakes of dietary water
(aOR 0.22 [0.07,0.68]; p=0.009) was associated with
decreased wheeze.

Prevalence of infant wheeze decreased 18.5% from
the lower to the upper quartile of water intake, and
17.4% from the lower to the upper quartile of
manganese intake.
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Table 32: Q2 Consumption of caffeine during pregnancy

Cross-section

among Japanese pregnant.

Methods: Maternal diet during pregnancy was
assessed using a validated, self-administered diet
history questionnaire. Birth outcomes considered
were low birth weight (LBW; <2500 g), preterm birth
(PTB; <37 weeks of gestation), and small for
gestational age (SGA; <10th percentile).

After controlling for confounders, maternal total
caffeine intake during pregnancy was significantly
associated with an increased risk of PTB (OR per 100
mg/d caffeine increase 1.28; 95%Cl 1.03 to 1.58; P
for trend = 0.03).

No evident relationships were observed between
total caffeine intake and risk of LBW or SGA.

Study ref N Aim/methods Results Comments
Miyake et al 1,119 mother- | Aim: To examine the association between maternal The contributors of caffeine in the diet during
2019110 child pairs caffeine consumption during pregnancy and pregnancy were Japanese and Chinese tea (74.8%),
Japan behavioural problems in Japanese children aged 5 coffee (13.0%), black tea (4.4%), confectionaries
Cross-section years. (4.0%), and soft drinks (3.7%).
Methods: Dietary intake was assessed using a diet Higher maternal caffeine consumption during
history questionnaire. Emotional problems, conduct pregnancy was independently associated with a
problems, hyperactivity problems, and peer reduced risk of peer problems in the children:
problems were assessed using the Japanese parent- Quintile 2: aOR 0.61 (0.35 to 1.06)
report. vers1.on of the Strengths and Difficulties . Quintile 3: a0R 0.52 (0.29 to 0.91)
Questionnaire. Adjustment was made for maternal
age, gestation at baseline, region of residence at * Quintile 4: aOR 0.51 (0.28 t0 0.91)
baseline, number of children at baseline, maternal Maternal caffeine intake during pregnancy was not
and paternal education, household income, maternal | evidently related to the risk of emotional problems,
depressive symptoms during pregnancy, maternal conduct problems, or hyperactivity problems in the
alcohol intake during pregnancy, maternal smoking children.
during pregnancy, child's birth weight, child's sex,
breastfeeding duration, and smoking in the
household during the first year of life.
Okubo et al 858 women Aim: To investigate whether maternal consumption The main caffeine sources were Japanese and
2015108 of total caffeine and culture-specific major sources Chinese tea (73.5%), coffee (14.3%), black tea
Japan of caffeine would be associated with birth outcomes | (6.6%), and soft drinks (3.5%).
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Study ref

N

Aim/methods

Results

Comments

Colapinto et al
2015107

Canada

Cohort

1,898 women

Aim: To determine whether tea intake in the first
trimester was associated with elevated
concentrations of various pesticides in maternal
blood or urine. Further, we examined the
relationship between tea consumption and adverse
birth outcomes.

Methods: All singleton, live births with available
biomarkers were included in the analyses.
Descriptive statistics were used to characterise the
population. The geometric means (GM) of
organochlorine (OC) pesticide constituents or
metabolites in maternal plasma (lipid adjusted) and
organophosphate (OP) pesticide metabolites
(adjusted for specific gravity) in maternal urine were
calculated for participants who drank regular, green
or herbal tea in the first trimester and for those who
did not. Differences between groups were examined
using chi-square or t-tests. Associations between
frequency of drinking tea and adverse birth
outcomes were examined using logistic regression
(preterm birth and small-for-gestational-age).

<1 vs 21 cups tea per week:

*  Preterm birth: aOR 0.99 (0.61 to 1.61)

e Spontaneous preterm birth: aOR 1.08 (0.59 to
1.98)

* Small for gestational age: aOR 1.43 (0.83 to
2.46)

There were no significant differences in
concentrations of OC or OP pesticides or metabolites
between tea drinkers and non tea drinkers.
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Study ref N Aim/methods Results Comments
Greenop et al 293 cases Aim: To investigate whether maternal coffee or tea | There was little evidence of an association between
2014109 726 controls consumption during pregnancy was associated with gestational consumption of any coffee (OR 1.23, 95%
Australia the risk of childhood brain tumours (CBTs). C1 0.92 to 1.64) or tea (OR 1.00, 95% Cl 0.74 to 1.36)
Case-control Methods: Case children were recruited from 10 and CBT risk. Among children aged under 5 years,
paediatric oncology centres and control children by | the OR for any coffee consumption during pregnancy
nationwide random-digit dialling, frequency was 1.76 (95% CI 1.09 to 2.84) and for =2 cups per
matched to cases on the basis of age, sex and state | day during pregnancy was 2.52 (95% CI 1.26, 5.04).
of residence. Coffee and tea intake were assessed There was no association between maternal tea
using a food frequency questionnaire. Odds ratios drinking and risk of CBT.
(ORs) and confidence intervals (Cls) were calculated
using multivariable unconditional logistic regression.
Table 33: Q2 Potential allergens
Study ref N Aim/methods Results Comments

Bunyavanich et
al 201490

United States
Cohort

1,227 mother-

child pairs

Aim: To examine the associations between maternal
intake of common childhood food allergens during
early pregnancy and childhood allergy and asthma.

Methods: Using food frequency questionnaires
administered during the first and second trimesters,
we assessed maternal intake of common childhood
food allergens during pregnancy. In mid-childhood
(mean age 7.9 years), we assessed food allergy,
asthma, allergic rhinitis, and atopic dermatitis by
questionnaire and serum-specific IgE levels. We
examined the associations between maternal diet
during pregnancy and childhood allergy and asthma.
We also examined the cross-sectional associations
between specific food allergies, asthma, and atopic
conditions in mid-childhood.

Higher maternal wheat intake during the second
trimester was associated with reduced atopic
dermatitis (OR 0.64; 95%Cl 0.46 to 0.90).
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Study ref

N

Aim/methods

Results

Comments

Bunyavanich et
al 201490

United States
Cohort

1,227 mother-
child pairs

Aim: To examine the associations between maternal
intake of common childhood food allergens during
early pregnancy and childhood allergy and asthma.

Methods: Using food frequency questionnaires
administered during the first and second trimesters,
we assessed maternal intake of common childhood
food allergens during pregnancy. In mid-childhood
(mean age 7.9 years), we assessed food allergy,
asthma, allergic rhinitis, and atopic dermatitis by
questionnaire and serum-specific IgE levels. We
examined the associations between maternal diet
during pregnancy and childhood allergy and asthma.
We also examined the cross-sectional associations
between specific food allergies, asthma, and atopic
conditions in mid-childhood.

Higher maternal peanut intake (each additional z
score) during the first trimester was associated with
47% reduced odds of peanut allergic reaction (OR
0.53; 95%Cl 0.30 to 0.94).

Frazier et al
2014111

United States
Cohort

8,205 children

Aim: To examine the association between
peripregnancy consumption of peanuts and tree nuts
by mothers and the risk of peanut/tree nut allergy in
their offspring.

Methods: Participants were born between January 1,
1990, and December 31, 1994, and are the offspring
of women who previously reported their diet during,
or shortly before or after, their pregnancy with this
child. In 2006, the offspring reported physician-
diagnosed food allergy. Mothers were asked to
confirm the diagnosis and to provide available
medical records and allergy test results. Cases were
reviewed by two board-certified paediatricians,
including a board-certified allergist/immunologist.

The incidence of peanut/tree nut allergy in the
offspring was significantly lower among children of
non-allergic mothers who consumed more
peanuts/tree nuts in their peripregnancy diet (=5
times vs <1 time per month: OR 0.31; 95% Cl 0.13 to
0.75; P(trend)=0.004).

By contrast, a non-significant positive association
was observed between maternal peripregnancy
peanut/tree nut consumption and risk of
peanut/tree nut allergy in the offspring of
peanut/tree nut allergic mothers (P(trend)=0.12).
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2.3 Q3: What are the harms and benefits of vitamin and mineral supplementation
in pregnancy?

2.3.1 Vitamins
Folic acid (vitamin B9)
Background

Following the introduction of mandatory folic acid fortification of bread in 2009, estimated mean folic acid
intake increased among women of childbearing age (from 102 pg to 247 pg/day), which is below the

400 pg/day recommended to help prevent neural tube defects as expected but still greater than the increase
of 100 pg/day predicted when developing the fortification requirement.113

Due to differences in folate testing methodologies and the representativeness of the baseline data, it was
difficult to accurately quantify changes in folate status in the target population post-mandatory fortification.
However, available data sources suggest improvements in mean serum folate levels. 113

There has been a decrease in neural tube defect rates following the introduction of mandatory folic acid
fortification. There was a statistically significant 14.4% decrease in the rate of neural tube defect rates in the
total study population (10.2 to 8.7 per 10,000 conceptions that resulted in a birth) and a non-statistically significant
12.5% decrease in the rate of neural tube defects in the population omitting New South Wales residents (12.8 to
11.2 per 10,000 conceptions that resulted in a birth).113

Women taking medicines that are folate antagonists (eg carbamazepine, lamotrigine) should be encouraged to
take high-dose folate supplements preconception and during the first trimester.114

A survey of pregnant women conducted in Sydney found that 30.6% were taking a folic acid supplement.115 A
cross-sectional study that included national and South Australian cohorts found that, while awareness of
recommendations on folic acid supplementation was high (90%), adherence was low (27%).116

In an Australian cohort study,117 19-46% of women did not meet the recommended daily intake for folate.
Conversely, 15-19 % of women consumed beyond the recommended upper limit for folate.

The current Guidelines include a recommendation to ‘Inform women that dietary supplementation with folic
acid, from 12 weeks before conception and throughout the first 12 weeks of pregnancy, reduces the risk of
having a baby with a neural tube defect and recommend a dose of 500 micrograms per day’ and a practice
point ‘Specific attention needs to be given to promoting folic acid supplementation to Aboriginal and Torres
Strait Islander women of childbearing age and providing information to individual women at the first antenatal
visit’.

Current review

This review identified 17 systematic reviews,7s,118-134 and 5 RCTs.135-139

Maternal outcomes

Two systematic reviews of RCTs and observational studies, with considerable overlap in studies, analysed the
association between multivitamins containing folic acid supplementation and gestational hypertension/pre-
eclampsia. One found a reduction in gestational hypertension/pre-eclampsia in RCTs (RR 0.62; 95%CI 0.45 to 0.87;
2 RCTs) but not cohort studies (RR 0.92; 95%Cl 0.79 to 1.08; 9 cohort studies).132 The other found a reduction in pre-
eclampsia (RR 0.69; 95%Cl 0.58 to 0.83; 12 studies; n=311,991) but not gestational hypertension (RR 1.19; 95%CI 0.92 to
1.54; 4 studies; n=266,938).134 There was no reduction in pre-eclampsia for folic acid alone (RR 0.97; 95%Cl 0.80 to
1.17; 4 studies; n=210,896).134 A systematic review of observational studies found a reduction in pre-eclampsia
associated with folic acid supplementation (OR 0.78; 95%Cl 0.63 to 0.98; 8 studies).126 However, subgroup analysis
showed no clear difference between folic acid alone compared to folic acid in or alongside a multivitamin. A
multicentre RCT (n=2,271) found no reduction in risk of pre-eclampsia (RR 1.10, 95%Cl 0.90 to 1.34; p=0.37).138

A small RCT (n=119) found that women who continued folic acid supplementation into the second trimester had
higher levels of serum folate (p<0.001), red blood cell folate (p<0.001) and cord blood folate (p=0.001) and lower
levels of plasma homocysteine (p=0.006) at 36 weeks than women who did not.136 In another RCT (n=410),
compared to women who took a daily dose of 5 mg, women who took 0.5 mg daily had higher homocysteine
levels (p<0.001), higher rates of early abortion (p=0.005) and lower birth weight infants (p=0.031).137 There was
no effect on systolic (p=0.84) or diastolic (p=0.15) blood pressure. Another RCT suggested that a higher dose

(4 mg) reduced risk of fetal growth restriction (aRR 0.65; 95%Cl 0.46 to 0.93) compared to 0.8 mg per day.139
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Infant and childhood outcomes

A systematic review of RCTs found no effect on total fetal loss (RR 0.95; 95%CI 0.64 to 1.40; 1 RCT; n=903), early or
late miscarriage (RR 0.97; 95%Cl 0.65 to 1.44; 1 RCT; n=903) or stillbirth (RR 0.67; 95%CI 0.11 to 4.02; 1 RCT; n=903).125

Two systematic reviews of RCTs were consistent in finding no clear effect on preterm birth <37 weeks (RR 0.99;
95%CI 0.82 to 1.18;121 RR 1.09; 95%Cl 0.77 to 1.54; 1 study; n=2,797133). They were also consistent in finding no effect
on low birthweight (RR 0.79; 95%CI 0.49 to 1.28;121 RR 0.80; 95%Cl 0.63 to 1.02; 3 studies; n=3,089133) and perinatal
death (RR 0.90; 95%Cl 0.60 to 1.34;121 RR 1.33; 95%Cl 0.96 to 1.85; 3 studies; n=3,110133). A meta-analysis of RCTs and
observational studies also found no clear reduction in low birthweight (OR 0.82; 95%Cl 0.63 to 1.06; 3 RCTs, 10
observational studies).131 However, a systematic review of cohort studies suggested a reduction in risk of preterm
birth (RR 0.68; 95%CI 0.52 to 0.90; 2 studies; n=575) and small-for-gestational age (RR 0.84; 95%Cl 0.81 to 0.89; 3
studies; n=17,553).124

A systematic review of RCTs found that folic acid supplementation was associated with a reduction in risk of
neural tube defects (RR 0.31; 95%CI 0.17 to 0.58; 5 RCTs; n=6,708; high certainty) and cleft palate (RR 0.73; 95%Cl 0.05
to 0.89; 3 RCTs; n=5,612; low certainty) but there was no effect on other congenital anomalies.129 A systematic
review of observational studies found a reduction in cleft lip with or without cleft palate (OR 0.72; 95%CI 0.61 to
0.85) but not cleft palate only (OR.0.75, 95%Cl 0.53 to 1.04).119

Systematic reviews of case-control studies found a reduction in congenital heart defects (RR 0.72; 95%Cl 0.63 to
0.82;130 OR 0.60; 95%Cl 0.49 to 0.71123).

A systematic review of observational studiesi22 found no clear difference in risk of asthma (RR 1.04; 95%Cl 0.94 to
1.16; low certainty) or wheeze (RR 1.05; 95%Cl 0.95 to 1.15; low certainty) with folic acid supplementation during
pregnancy in general but a slight increase in risk of wheeze when supplementation occurred in early pregnancy
(RR 1.06; 95%CI 1.02 to 1.09; low certainty).

A systematic review of observational studies11s found a reduction in autism spectrum disorders with folic acid
supplementation (RR 0.77; 95%Cl 0.64 to 0.93, 16 studies).

Based on evidence from systematic reviews of observational studies, folic acid supplementation during
pregnancy appears to reduce the risk of acute myeloid leukaemia (OR 0.52; 95%Cl 0.31 to 0.89)120 and childhood
brain and spinal cord tumours (OR 0.77; 95%Cl 0.66 to 0.90).127 The evidence on acute lymphoblastic leukaemia
was inconsistent, with one review finding a reduced risk (OR 0.77; 95%Cl 0.67 to 0.88)120 and the other finding no
clear difference (RR 0.87; 95%CI 0.57 to 1.34).75

Vitamin Bs
Background

Vitamin Bes plays vital roles in numerous metabolic processes in the human body, such as nervous system
development and functioning. It has been associated with some benefits in non-randomised studies, such as
higher Apgar scores, higher birthweights, and reduced incidence of pre-eclampsia and preterm birth.140

Current review

This review identified two systematic reviews. One review found a clear improvement in nausea score when
vitamin Be was compared to placebo (MD -3.7; 95%Cl -6.9 to -0.5; very low certainty).141 A Cochrane review14o found
that there is not enough evidence to detect clinical benefits of vitamin Be supplementation in pregnancy
and/or labour other than one trial suggesting protection against dental decay.

Vitamin Bz
Background

Vitamin B12 deficiency in pregnancy is associated with adverse maternal and neonatal outcomes.142 Infants born
to vitamin B12-deficient women may be at increased risk of neural tube defects, and maternal vitamin B12
insufficiency (<200 pmol/L) can impair infant growth, psychomotor function, and brain development, which
may be irreversible.142 The evidence on an association between maternal B12 levels and low birth weight is
inconsistent.143

Vitamin B12 insufficiency during pregnancy is common even in non-vegetarian populations and concentrations of
vitamin B12 decrease from the first to the third trimester.143

The guidelines currently state that:

e vitamin B2 deficiency is common in most of the developing world but few studies have examined the
prevalence of vitamin B12 deficiency in Australia
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* there is emerging evidence of vitamin B12 deficiency among refugees in Australia due to limited or no
sources of animal foods before resettlement

e vitamin B12 supplementation may be needed if a woman has a vegetarian or vegan diet.
Current review

This review identified two RCTs of vitamin B12 supplementation in pregnancy,144-146 both of which were
conducted in developing countries. These studies found that:

e vitamin B2 supplementation (250 mug/day + 60 mg iron + 400 mug folate throughout pregnancy and 3-
month postpartum) improved maternal, infant and breast milk B12 status and H1N1 vaccine-specific
responses in women and may alleviate inflammatory responses in infants14s

e with vitamin B2 supplementation 50 microg/day from 14 weeks gestation to 6 weeks postpartum there was
no significant difference in cognitive development among infants at 9 months but higher expressive
language scores among infants at 30 months (B 0.14, P=0.03).144,145

Vitamin C
Background
A survey of pregnant women conducted in Sydney found that 8.2% were taking a vitamin C supplement. 115

The Guidelines currently recommend that women be advised that taking vitamin C supplements is not of
benefit in pregnancy and may cause harm.

Current review

This review identified three systematic reviews12s,147,14¢ and one RCT that reported on the effect of antenatal
vitamin C supplementation on airway function in infants of women who smoked during pregnancy. 149

A Cochrane review into the effect of vitamin supplementation on the risk of miscarriage12s found no clear
difference in total fetal loss (RR 1.28; 95%CI 0.58 to 2.83; 2 RCTs; n=224), early or late miscarriage (RR 1.17; 95%Cl
0.52 to 2.65; 2 RCTs; n=224) or stillbirth (RR 3.0; 95%Cl 0.12 to 72.77; 1 RCT; n=200).

Another Cochrane review that evaluated the effects of antenatal vitamin C supplementation alone14s found no
clear difference in risk of perinatal death (RR 0.51; 95%CI 0.05 to 5.54; 1 RCT; n=182), intrauterine growth
restriction (RR 1.56; 95%Cl 0.63 to 3.89; 1 RCT; n=159; high certainty), preterm birth (RR 1.06; 95%C| 0.75 to 1.48; 5
RCTs; n=1,685; high certainty) or pre-eclampsia (RR 0.88; 95%CI 0.48 to 1.61; 3 RCTs; n=1,191). There was a possible
reduction in risk of preterm premature rupture of the membranes (PROM) (RR 0.66; 95%CI 0.48 to 0.91; 5 studies;
n=1,282) and term PROM (RR 0.55; 95%Cl 0.32 to 0.94; 1 study; n=170).

Another systematic review147 also found no clear difference in risk of pre-eclampsia (RR 0.77; 95%CI 0.38 to 1.57).

The RCT found that antenatal vitamin C supplementation among women who smoked during pregnancy
improved infant airway function at 3 months. 149

Vitamin E
Background

The Guidelines currently recommend that women be advised that taking vitamin E supplements is not of
benefit in pregnancy and may cause harm.

Current review
This review identified two systematic reviews that focussed on supplementation of vitamin E alone. 147,150

One systematic review found no clear difference in risk of pre-eclampsia (RR 0.54; 95%CI 0.06 to 5.11; 1 RCT).147
The other review was of observational studies and suggested that maternal vitamin E supplementation may
reduce the risk of childhood asthma (OR 0.97; 95%CI 0.95 to 1.00) and wheeze in children (OR 0.65; 95%Cl 0.56 to
0.75).150

Vitamin C and E combined

Background

The Guidelines currently comment that vitamin C and E combined has been associated with perinatal death
and preterm rupture of the membranes.

Current review

This review identified five systematic reviews and one RCT that evaluated the relationship between vitamin C
and E supplementation and perinatal outcomes by maternal smoking status.
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A Cochrane review12s found no clear difference in risk of total fetal loss (RR 1.14; 95%Cl 0.92 to 1.40; 7 RCTs;
n=18,949), early or late miscarriage (RR 0.90; 95%Cl 0.65 to 1.26; 4 RCTs; n=13,346), stillbirth (RR 1.31; 95%CI 0.97 to
1.76; 7 RCTs; n=21,442), congenital malformations (RR 1.17; 95%Cl 0.84 to 1.62; 5 RCTs; n=8,334) or any adverse
effects of vitamin supplementation sufficient to stop supplementation (RR 1.16; 95%Cl 0.39 to 3.41; 1 RCT; n=739).

Another Cochrane review that assessed the effects of vitamin E alone or in combination with other
supplements (most commonly vitamin C)1s1 found no clear difference in risk of stillbirth (RR 1.17; 95%CI 0.88 to
1.56, 9 RCTs, n=19,023; moderate certainty), neonatal death (RR 0.81, 95%Cl 0.58 to 1.13, 9 RCTs, n=18,617), pre-
eclampsia (RR 0.91; 95% Cl 0.79 to 1.06; 14 RCTs, n=20,878; moderate certainty), preterm birth (RR 0.98; 95% CI 0.88 to
1.09, 11 RCTs, n=20,565; high certainty), intrauterine growth restriction (RR 0.98, 95%Cl 0.91 to 1.06, 11 RCTs,
n=20,202; high certainty), preterm prelabour rupture of the membranes (PROM) (RR 1.27; 95% Cl 0.93 to 1.75, 5 RCTs,
n=1,999; low certainty) or self-reported abdominal pain (RR 1.66; 95% CI 1.16 to 2.37, 1 RCT, n=1,877). The risk of
placental abruption appeared to be reduced (RR 0.64; 95% Cl 0.44 to 0.93, 7 RCTs, n=14,922; high certainty) and that
of term PROM increased (RR 1.77; 95% Cl 1.37 to 2.28, 2 RCTs, n=2,504).

The other systematic reviews found no clear difference in risk of pre-eclampsia (RR 0.99; 95%Cl 0.90 to 1.08;147 RR
1.00; 95%Cl 0.91 to 1.10)152 or childhood allergic diseasesis3 — recurrent wheeze (OR 0.83; 95%CI 0.26 to 2.59),
asthma (OR 0.94; 95%Cl 0.42 to 2.11) or eczema (OR 1.10; 95%Cl 0.70 to 1.74).

The RCT found a possible reduced risk of placental abruption (RR 0.09; 95%Cl 0.00 to 0.87) and preterm birth (RR
0.76; 95%Cl 0.58 to 0.99) among women who smoked during pregnancy.

Vitamin A
Background

Vitamin A is a crucial micronutrient for pregnant women and their babies as it is essential for morphological
and functional development and ocular integrity and exerts systemic effects on several fetal organs and on the
fetal skeleton.1s4 While vitamin A deficiency in pregnant women is a public health issue in most developing
countries, an excess of vitamin A may exert teratogenic effects in the first 60 days following conception.1s4 A
survey of pregnant women conducted in Sydney found that 2.3% were taking vitamin A supplements. 115

The Guidelines currently recommend that women be advised that taking vitamin A supplements is not of
benefit in pregnancy and may cause harm.

Current review
The current review identified two systematic reviews12s,155 and one RCT.156

In one Cochrane review, 125 there was no clear difference in risk of fetal loss (RR 1.05; 95%Cl 0.90 to 1.23; 3 RCTs;
n=52,480), early or late miscarriage (RR 0.98; 95%CI 0.92 to 1.04; 1 RCT; n=39,668) or stillbirth (RR 0.95; 95%CI 0.86 to
1.06; 1 RCT; n=39,668).

The other Cochrane review1ss found no clear difference in maternal mortality (RR 0.88; 95%CI 0.65 to 1.20; 4 RCTs;
n=154,039; high certainty), perinatal mortality (RR 1.01; 95%CI 0.95 to 1.07; 1 RCT, n=76,178; high certainty) or preterm
birth (RR 0.98; 95%CI 0.94 to 1.01; 5 RCTs, n=48,007; high certainty). There was a possible reduced risk of maternal
clinical infection (RR 0.45; 95%Cl 0.20 to 0.99; 5 RCTs; n=17,313; low certainty) and maternal anaemia (in areas
where vitamin A deficiency is common or among women with HIV) (RR 0.64; 95%Cl 0.43 to 0.94; 3 RCTs; n=15,649;
moderate certainty).

The RCT found no clear effect on cognitive function of children at 8 years of age. 156

Multiple micronutrients

Background

A survey of pregnant women conducted in Sydney found that 79.1% were taking a multivitamin supplement.115

In a cross-sectional study among pregnant women in southern Queensland, 157 42% of participants used
pregnancy multivitamins, with 26.8% using multivitamins in combination with individual micronutrients and
9.8% using specific micronutrient supplements. Nulliparous women were more likely to use supplements than
their multiparous peers (aOR 1.938; 95% Cl 1.053 to 3.571, p=0.034); smoking (aOR 2.717; 95%CI 1.011 to 7.302;
p=0.047) and low socio-economic status (aOR 2.451; 95%CI 1.010-5.949; p=0.048) were associated with no
supplement use.

In a retrospective analysis of uncomplicated pregnancies in Queensland,iss women taking individual zinc, folic
acid or iron supplements in combination with a multivitamin in the third trimester were twice as likely to give
birth beyond 41 completed weeks (aOR 2.054, 95%Cl 1.310 to 7.383, p=0.038) then those who did not take any
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supplement and rates of post-dates labour and requirements for induction were lower among women not taking
supplements (AOR 0.483, 95% Cl 0.278-0.840, p=0.01).

In an Australian cohort study,1s9 first trimester multivitamin use was reported by 31.8% of women and, after
adjustment, was associated with a 67% reduction in pre-eclampsia risk (95%Cl 0.14 to 0.75). Stratification by BMI
demonstrated a 55% reduction in pre-eclampsia risk (95%ClI 0.30 to 0.86) in overweight and 62% risk reduction
(95%C1 0.16 to 0.92) in obese women who supplemented with multivitamins in the first trimester of pregnancy.

In an Australian cohort study,117 pregnancy-specific multivitamin use was reported by 47% of women in the first
trimester, 51% in the second trimester and 46% in the third trimester. General multivitamin use was reported
by 31% of women in the first trimester, 27% in the second trimester and 35% in the third trimester.

In an Australian cross-sectional study,160 83% of women took a multivitamin during pregnancy, with 90% of
women with post-secondary education and 64% of women with only secondary education using these
supplements.

A Danish cohort studyie1 found that early multivitamin use was associated with an approximately 30% reduction
in risk for hyperkinetic disorders diagnosis (aHR: 0.70, 95% Cl: 0.52 to 0.96) and 21% reduction in treatment
with attention deficit hyperactivity disorder medication (aHR: 0.79, 95% CI: 0.62 to 0.98). A Chinese cohort
study1e2 found that maternal multimicronutrient supplementation had no effect on intellectual development in
children aged 7-10 years.

The current Guidelines note that an observational study has shown a positive association between risk of
preterm birth and multivitamins and minerals if taken daily in the third trimester by women who were unlikely
to be deficient in these nutrients.163

Current review

The current review identified four systematic reviews and four RCTs of relevance to multiple micronutrient
supplementation in pregnancy.

A Cochrane review1e4 that compared multiple micronutrients with iron and folic acid to iron with or without
folic acid found a reduction in risk of very preterm birth (<34 weeks) (RR 0.81, 95% Cl 0.71 to 0.93; 4 trials,
n=37,701), small for gestational age (RR 0.92, 95% C1 0.88 to 0.97; 17 trials; n=57,348; moderate-certainty evidence) and
low birth weight (RR 0.88, 95% Cl 0.85 to 0.91; 18 trials, n=68,801; high-certainty evidence). There was a possible
reduction in risk of preterm birth (<37 weeks) (RR 0.95, 95%Cl 0.90 to 1.01; 18 trials, n=91,425; moderate-certainty
evidence), stillbirth (RR 0.95, 95% CI 0.86 to 1.04; 17 trials, n=97,927; high-certainty evidence) and miscarriage (RR 0.99,
95% C1 0.94 to 1.04; 12 trials, n=100,565). There was no clear difference in risk of perinatal mortality (RR 1.00, 95%
C10.90 to 1.11; 15 trials, n=63,922; high-certainty evidence), neonatal mortality (RR 1.00, 95% Cl 0.89 to 1.12; 14 trials,
n=80,964; high-certainty evidence), maternal mortality (RR 1.06, 95% Cl 0.72 to 1.54; 6 trials, n=106,275), maternal
anaemia in the third trimester (RR 1.04, 95% Cl1 0.94 to 1.15; 9 trials, n=5912), caesarean section (RR 1.13, 95% Cl 0.99
to 1.29; 5 trials, n=12,836) or congenital anomalies (R 1.34, 95% Cl 0.25 to 7.12; 2 trials, n=1,958).

A systematic review of observational studiesiss that evaluated the association between multivitamin use among
women in high-income countries and the risk of adverse outcomes found a reduction in risk of small for
gestational age (RR 0.77; 95%Cl 0.63 to 0.93; 3 cohort studies; very low certainty), neural tube defects (RR 0.67; 95%Cl
0.52 to 0.87; 6 cohort studies; very low certainty), cardiovascular defects (RR 0.83; 95%Cl 0.70 to 0.98; 6 cohort studies;
low certainty), urinary tract defects (RR 0.60; 95%Cl 0.46 to 0.78; 3 cohort studies; very low certainty) and limb
deficiencies (RR 0.68; 95%Cl 0.52 to 0.89; 3 cohort studies; very low certainty). There was a possible reduction in risk
of preterm birth (RR 0.84; 95%CI 0.69 to 1.03; 4 cohort studies; very low certainty), stillbirth (RR 0.78; 95%Cl 0.59 to
1.03; 2 studies; low certainty) and cleft lip with or without cleft palate (RR 0.88; 95%Cl 0.77 to 1.01; 6 cohort studies;
low certainty). There was no clear difference in risk of low birth weight (RR 0.79; 95%CI 0.45 to 1.41; 2 studies; very
low certainty) or cleft palate (RR 1.12; 95%Cl 0.94 to 1.33; 6 cohort studies; low certainty).

A systematic review of observational studiesies suggested a reduction in risk of autism spectrum disorder among
children of women who took multivitamins during pregnancy (RR 0.57; 95% Cl, 0.36 to 0.91; p=0.018; 3
studies).

The RCTs were conducted in developing countries (Bangladesh, China, Iran and Nepal), reported different
outcomes and found:

* apossible reduction in risk of gestational hypertension (aOR 0.88; 95%Cl 0.76 to 1.02) and late-onset
gestational hypertension (aOR 0.85; 95%CI 0.73 to 0.99) among women taking multiple micronutrients
compared to those taking iron plus folic acid (n=11,847)167
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* no clear difference in lung function at 7-9 years of age in children born during a trial of micronutrients
versus iron plus folic acid (forced expiratory volume: MD -0.08; 95%Cl -0.19 to 0.04; forced vital capacity: MD -0.05;
95%Cl -0.17 to 0.06; FEV1/FVC: MD -0.04; 95%CI -0.15 to 0.07)(n=793)168

* a lower prevalence of deficiencies of vitamins B12, A and D and zinc (all p<0.05) among women taking
multivitamins compared to those receiving iron plus folic acid (n=1,526)169

* beneficial effects on levels of triglycerides (p=0.04), HDL cholesterol (p=0.02) and glutathione (p=0.003) but
not fasting plasma glucose, total cholesterol, LDL cholesterol or total antioxidant capacity among women
taking a multivitamin plus calcium, iron and magnesium compared to those receiving the multivitamin
alone (n=70).170

2.3.2  Minerals
Iron supplementation
Background

Australian studies have investigated rates of iron supplementation, intake and anaemia among Australian
women during pregnancy.

* Asurvey of pregnant women conducted in Sydney found that 30.4% were taking an iron supplement. 115

* Across-sectional study in Sydney (n=589)171 found that overall iron-containing supplement use was 88.0%,
of which 70.1% was multivitamin only, 7.2% was iron-only and 22.2% was both. About 65% of women
diagnosed with iron deficiency, and 62.3% of women diagnosed with anaemia were taking an iron-only
supplement, with or without a multivitamin. The proportion of women consuming low (<30), preventative
(30-99) and treatment (>100) mg/day doses were 36.8%, 45.4%, and 17.8%, respectively. Only 46.7% of
women diagnosed with iron deficiency were taking >100 mg/day iron from supplements, while 23.3% were
taking <30 mg/day.

* In an Australian cohort study117 68-82% of women did not meet the recommended daily intake level for
iron. Conversely, 11-24% of women consumed beyond the recommended upper limit for iron.

e A study pregnant women from the Gomeroi gaaynggal cohort (in Tamworth, Newcastle and Walgett NSW)
found that only 1.72% of women met the estimated average requirement for iron.172

* A cohort study in far North Queensland (n=2,076) found that more than half of Aboriginal and Torres Strait
Islander women (54.5%; 95%Cl 52.4% to 56.7%) had anaemia in pregnancy. For women who gave birth in 2009
and 2010 (n=1,796) with more complete data, those who were iron deficient during pregnancy were more
likely to be anaemic (RR 1.40, p=<0.001). Women from localities of relative socioeconomic advantage
(29.0%) had a lower risk of anaemia in pregnancy (RR 0.86, p=0.003), as did women (31.9%) who were obese
(RR 0.87, p=0.013).

The guidelines currently recommend that iron supplementation should not be routinely offered to women
during pregnancy and that supplementation be advised for women with identified anaemia. They also
recommend that women with low dietary iron intake be advised that intermittent supplementation is as
effective as daily supplementation in preventing iron-deficiency anaemia, with fewer side effects. The
Guidelines also include practice points.

*  Women at high risk of iron deficiency due to limited access to dietary iron may benefit from practical
advice on increasing intake of iron-rich foods.

e  Oral iron remains first-line treatment for iron-deficiency anaemia identified in the antenatal period.
Intravenous iron should be offered to women who do not respond to oral iron or are unable to comply with
therapy. In some remote settings, intramuscular iron may be administered by a health professional who
does not have intravenous endorsement or where intravenous iron cannot be accessed.

The second practice point is inconsistent with the National Blood Authority guidelines, which advise against the
use of intramuscular iron when alternatives are available.

Current review
This review included four systematic reviews173-176 and six RCTs.177-184

Two systematic reviews — a Cochrane review174 and a more recent review173 — reported on maternal anaemia
at term, maternal side effects, neonatal death, preterm birth and low birthweight. The reviews were
consistent in finding a reduction in risk of maternal anaemia at term (RR 0.30; 95%Cl 0.19 to 0.46, 14 RCTs, n=2,199;
low certainty174; RR 0.38; 95% Cl 0.27 to 0.33; 13 RCTs173). The reviews were also consistent in finding no clear effect
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on maternal side effects (RR 1.29; 95%Cl 0.83 to 2.02, 11 RCTs, n=2,423, very low certainty174; RR 1.42; 95%Cl 0.91 to
2.21; 12 RCTs173), neonatal death (RR 0.91; 95%Cl 0.71 to 1.18, 4 RCTs, n=16,603, low certainty174; RR 0.93; 0.72 to 1.20;
7 RCTs; low certainty173), preterm birth (RR 0.93; 95%CI 0.84 to 1.03, 13 RCTs, n=19,286, moderate certainty173,174) or
low birth weight (RR 0.84; 95%Cl 0.69 to 1.03; n=17,613; 11 RCTs; low certainty174; RR 0.94, 95% Cl 0.79 to 1.13; 7 RCTs;
low-certainty173).

The Cochrane review174 also reported a reduction in risk of iron deficiency at term (RR 0.43; 95%Cl 0.27 to 0.66, 7
RCTs, n=1,256, low certainty) and no clear effect on maternal infection during pregnancy (RR 1.21; 95%Cl 0.33 to
4.46; 1 RCT, n=727; low certainty), maternal death (RR 0.33; 95%Cl 0.01 to 8.19, 2 RCTs, n=12,560, very low certainty),
birthweight (MD 23.75; 95%Cl -3.02 to 50.51, 15 RCTs, n=18,590, moderate certainty) or congenital anomalies (RR 0.88,
95%Cl 0.58 to 1.33, 4 RCTs, n=14,636, low certainty).

A systematic review of RCTs176 found no clear effect on infant neurodevelopment (MD 0.54; 95% Cl -0.67 to 1.75;
3 RCTs).

A Cochrane review comparing intermittent and daily iron regimens17s found a reduction in side effects (RR 0.56;
95%Cl 0.37 to 0.84; n=1,777; 1 RCT; very low certainty) but no clear effect on maternal anaemia at term (RR 1.22;
95%Cl 0.84 to 1.80; n=676; 4 RCTs; very low certainty), maternal iron-deficiency anaemia at term (RR 0.71; 95%Cl 0.08
to 6.63; 1 RCT, very low certainty), neonatal death (RR 0.49; 95%Cl 0.04 to 5.42; n=795; 1 RCT; very low certainty),
preterm birth (RR 1.03; 95%Cl 0.76 to 1.39; n=1,177; 5 RCTs; low certainty), birth weight (MD 5.13 g; 95%CI -29.46 to
39.72; n=1,939; 9 RCTs; low certainty) or low birth weight (RR 0.82; 95%Cl 0.55 to 1.22; n=1,898; 8 RCTs; low certainty).

The RCTs reported:

* higher increases in hemoglobin (p<0.001) and serum ferritin (p<0.001) from baseline to birth, reduced risk of
maternal iron deficiency (RR, 0.48; 95%Cl, 0.32 to 0.70), iron-deficiency anemia (RR, 0.34; 95%Cl, 0.19 to 0.62)
and anaemia at birth (RR 0.60; 95%Cl, 0.51 to 0.71) but no effect on severe anaemia (RR 0.68; 95%Cl, 0.41 to
1.14) or birth weight (3,155 vs 3,137 g, p=0.89) (n=1,469)178

* higher haemoglobin (p=0.03) and ferritin levels (p=0.04) but no effect on birthweight (p=0.2) among women
with high haemoglobin at 20 weeks receiving supplements compared to those who did not (n=64)177

e lower risk of nausea (p=0.031), dyspeptic symptoms (p=0.031), vomiting (p=0.039) and constipation (p=0.017)
with weekly versus daily supplementation and no clear effect on haemoglobin <11 g/dL (p=0.943),
haemoglobin <13 g/dL (p=0.928) or serum ferritin (p=0.927) (n=292)179

* no clear difference in glucose-intolerance related outcomes (p=0.12), large-for-gestational age (p=0.95) or
macrosomia (p=0.60) between selective and routine supplementation (n=2,694)181

* higher haemoglobin and ferritin levels with liposomal iron than with ferrous iron (n=60).1&2

Calcium supplementation

Background

A survey of pregnant women conducted in Sydney found that 12.9% were taking a calcium supplement.11s

The Guidelines currently comment in the nutrition section that, while calcium supplements are useful in
decreasing pre-eclampsia risk if dietary intake is low, they do not appear to be of benefit in preventing
preterm birth or low infant birth weight. The section on pre-eclampsia includes the following recommendation
‘Advise women at high risk of developing pre-eclampsia that calcium supplementation is beneficial if dietary
intake is low” and a practice point ‘If a woman has a low dietary calcium intake, advise her to increase her
intake of calcium-rich foods.’

Current review
This review included five systematic reviewsiss-189, two RCTs190,191 and a cost-effectiveness study.192

There is consistent evidence from systematic reviews that calcium supplementation reduces the risk of
gestational hypertension 186,189 and pre-eclampsia 186-189.

High-dose calcium supplementation (=1 g/day) reduces the risk of gestational hypertension (RR 0.65; 95%Cl 0.53
to 0.81; 12 RCTs; n=15,470), with a clearer effect among women with low dietary calcium (RR 0.44; 95%Cl 0.28 to
0.70; 7 RCTs; n=10,418) than among women with adequate dietary calcium ( RR 0.90; 95%CI 0.81 to 0.99; 4 RCTs;
n=5,022) 186. High dose calcium also reduces the risk of pre-eclampsia (RR 0.45; 95CI 0.31 to 0.65; 13 trials;
n=15,730; low certainty).

Low dose calcium (<1 g/day) also reduces the risk of gestational hypertension (RR 0.57; 95%Cl 0.39 to 0.82; 3 RCTs;
n=558) 186 and pre-eclampsia (RR 0.36; 95%Cl 0.23 to 0.57; 4 RCTs; n=980) 187.
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A Cochrane review 186 found a reduction in risk of preterm birth <37 weeks with high-dose calcium among all
women (RR 0.76; 95%Cl 0.60 to 0.97; 11 trials, n=15,275; low certainty). An earlier Cochrane review 185 found no clear
difference in risk of preterm birth <34 weeks (RR 1.04; 95%CI 0.80 to 1.36; 4 RCTs, n=5,669; moderate certainty).

Calcium supplementation does not appear to be of benefit in preventing low birth weight (RR 0.93; 95%Cl 0.81 to
1.07; 6 RCTs; n=14,162; moderate certainty) 18s.

The two RCTs suggested that calcium supplementation may reduce bone resorption.19,191 A cross-sectional
study found that higher calcium supplementation (679 vs 336 mg/day) reduced the prevalence of depressive
symptoms during pregnancy (aOR 0.59; 95%CI 0.40 to 0.88, p=0.006).89

The cost-effectiveness study found that advising calcium supplementation to all women could reduce the
incidence of pre-eclampsia by 25% and is a more efficient approach than advising supplementation to
subgroups only.192

lodine supplementation
Background

From September 2009 in New Zealand and from October 2009 in Australia, Standard 2.1.1 of the Code required
the use of iodised salt instead of non-iodised salt in bread.113 The AIHW reports that, while mandatory
fortification delivered sufficient amounts of iodine to the general population, intakes for many pregnant and
breastfeeding women were insufficient due to their increased requirements.113

In a review of Australian cohort studies post-fortification (7 studies),193 three studies found that the pregnant
women in their studies were iodine replete and four found that pregnant women were in the mild-to-moderate
iodine deficiency category. Only two studies, documented iodine sufficiency among pregnant women in the
absence of iodine supplementation.

An analysis of cross-sectional data from two Australian longitudinal studies pre- and post-fortification of iodine
(n=368)194 found that the median urinary iodine concentration of pregnant Indigenous women in remote
locations remains low and targeted interventions are needed to ensure healthy fetal development. In a cross-
sectional study in Western Australia (n=425)195 ethnicity was associated with iodised salt use, with 76% of Asian
women used iodised salt compared with 33% of Caucasian women. A Tasmanian study (n=255) found that,
despite recommendations for iodine supplementation pregnant Tasmanian women remain at risk of iodine
deficiency.19%

A survey of pregnant women conducted in Sydney found that 6.3% were taking an iodine supplement. 115 A study
conducted in Gippsland Victoria, a mildly iodine deficient area, found that only 18.9% of participants followed
the National Health and Medical Research Council (NHMRC) recommendation of 150 pg/day iodine supplement,
with 42.3% of participants not taking any supplements or taking supplements with no iodine or insufficient
iodine.197 The remaining women (38.7%) were taking supplements with doses of iodine much higher (200-300
pg) than the NHMRC recommended dose or were taking multiple supplements containing iodine. In a South
Australian study, 85.9% women met the estimated average requirement (=160 pg/day) for iodine intake from
food and supplements.198 When iodine from supplements was excluded, 44.5% of women met the estimated
average requirement for iodine during pregnancy. In a Western Australian study, 66% of pregnant women were
taking iodine supplements.199

In a national survey of maternity care providers, while 71% were aware of the National Health and Medical
Research Council’s recommendation for iodine supplementation, fewer were aware of the recommended dose
(38%) or duration (44%) and only 73% recommended iodine supplements in pregnancy.200

Based on NHMRC (2010) NHMRC Public Statement: lodine Supplementation for Pregnant and Breastfeeding
Women, the Guidelines currently recommend that women who are pregnant be advised to take an iodine
supplement of 150 micrograms each day.

Current review

This review included two systematic reviewszo1,202 and three RCTs.203-205

The Cochrane reviewzo1 reported that, in settings with mild to moderate iodine deficiency, iodine
supplementation decreased the likelihood of postpartum hyperthyroidism (average RR 0.32; 95%CI 0.11 to 0.91;
three RCTs; n=543 women; low-certainty) and increased the likelihood of digestive intolerance in pregnancy
(average RR 15.33; 95%Cl 2.07 to 113.70; one RCT; n=76; very low). There were no clear differences between groups

for hypothyroidism in pregnancy (average RR 1.90; 95%Cl 0.57 to 6.38; one RCT; n=365, low-certainty) or postpartum
(average RR 0.44; 95%Cl 0.06 to 3.42 three RCTS; n=540; low-certainty), preterm birth (average RR 0.71; 95%Cl 0.30 to
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1.66; two RCTs; n=376; low-certainty evidence), elevated maternal thyroid peroxidase antibodies in pregnancy
(average RR 0.95; 95%Cl 0.44 to 2.07; one RCT; n=359; low-certainty) or postpartum (average RR 1.01; 95%Cl 0.78 to 1.30;
three RCTs; n=397; low-certainty) or hyperthyroidism in pregnancy (average RR 1.90; 95%Cl 0.57 to 6.38, one trial;
n=365; low-certainty).

The infants of mothers who received iodine supplements had a 34% lower likelihood of perinatal mortality,
however this difference was not statistically significant (average RR 0.66; 95%C| 0.42 to 1.03; two RCTs; n=457; low-
certainty) and all perinatal deaths occurred in one trial conducted in a severely iodine-deficient setting. There
were no clear differences between groups for low birthweight (average RR 0.56; 95%Cl 0.26 to 1.23; two RCTSs;
n=377; low-certainty), neonatal hypothyroidism/elevated thyroid-stimulating hormone (average RR 0.58; 95% CI 0.11
to 3.12, two RCTs; n=260; very low-certainty) or elevated neonatal thyroid peroxidase antibodies (TPO-ab) (average
RR 0.61; 95%Cl 0.07 to 5.70; one RCT; n=108; very low-certainty).

A subsequent systematic reviewz02 reported on birthweight and found no clear difference between intervention
and control groups (MD -13.75; 95%CI-212.46 to 184.97; four RCTs; n=1,743).

The RCTs reported that iodine supplementation:

* increased maternal urinary iodine levels in areas with iodine deficiency (p<0.05)205 and mild-moderate
deficiency (p<0.0001)204

e decreased maternal thyroglobulin levels (p=0.02)204

* decreased median neonatal thyroid stimulating hormone levels (p<0.05)205

* had no effect on child neurodevelopment at age 5-6 years in mildly iodine-deficient pregnant women.203
Zinc supplementation

Background

A survey of pregnant women conducted in Sydney found that 5.6% were taking a zinc supplement. 115

In an Australian cohort study117 17-36% of women did not meet the Recommended Daily Intake for zinc.

The Guidelines currently comment that there is a lack of evidence on the harms and benefits of zinc
supplementation that is generalisable to the Australian context.

Current review
This review included three systematic reviews of RCTs206-208 and three RCTs.209-211
The systematic reviews found that maternal zinc supplementation:

e resulted in a small reduction in preterm birth (RR 0.86; 95%Cl 0.76 to 0.97; 16 RCTS; n=7,637; moderate certainty)
but not low birthweight (RR 0.93; 95%Cl 0.78 to 1.12; 14 RCTs; n=5,643; moderate certainty) and there were no
clear differences between groups for any of the other primary maternal or neonatal outcomes, except for
induction of labour in a single trial2oe

e did not clearly decrease the risk of low birth weight (RR 0.76, 95%Cl: 0.52 to 1.11)207

* had no clear effect on maternal serum zinc concentration (MD 0.86 umol/L, 95%Cl 0.67 to 1.05; 2
studies).208

Two RCTs reported on preterm birth. One found a reduced risk among women with low zinc levels (RR 0.52;
95%Cl 0.29 to 0.92; n=397)209 and the other found no clear difference among women without identified low levels
of zinc (RR 0.93; 95%CI 0.46 to 1.90).210 There were no clear differences in any other outcomes reported in the
RCTs.

The third RCT found that zinc supplementation increased haemoglobin concentration at birth (MD -0.26 g/dL; 95%
Cl: -0.50 to -0.02; p=0.03) but did not alter serum ferritin (p=0.14) or plasma zinc (p=0.15).211

Magnesium supplementation
Background

The Guidelines currently comment that there is insufficient evidence to show whether dietary magnesium
supplementation during pregnancy is beneficial.

Current review
This review identified one Cochrane review212 and four RCTs that reported on relevant outcomes.213-216

In the Cochrane review, there was no clear difference between magnesium and control groups in perinatal
mortality (RR 1.10; 95%Cl 0.72 to 1.67; 5 RCTs, n=5,903), small-for-gestational age (RR 0.76; 95%CI 0.54 to 1.07; 3 RCTs,
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n=1,291), preterm birth (RR 0.89; 95%Cl 0.69 to 1.14, 7 RCTs, n=5,981), pre-eclampsia (RR 0.87; 95%Cl 0.58 to 1.32; 3
RCTs, n=1,042) or pregnancy-induced hypertension (RR 0.39; 95%CI 0.11 to 1.41; 3 RCTs; n=4,284). Magnesium
supplementation was associated with significantly fewer babies with an Apgar score less than seven at 5
minutes (RR 0.34; 95%Cl 0.15 to 0.80; 4 RCTs; n=1,083) and women receiving magnesium were significantly less
likely to require hospitalisation during pregnancy (RR 0.65, 95%C| 0.48 to 0.86; 3 RCTs, n=1,158).

The Cochrane authors concluded that there is not enough high-certainty evidence to show that magnesium
supplementation during pregnancy is beneficial.

Two RCTs by the same group found that magnesium supplementation reduced the number of women
experiencing increases in diastolic blood pressure in late pregnancy among women with magnesium deficiency
in early pregnancy (p=0.012)214 but not among women with no risk factors for developing hypertension (RR 1.09;
95%Cl 0.73 to 2.08).213 Another RCT found that magnesium supplementation appeared to reduce the risk of
preterm uterine contractions (RR 0.33; 95%CI 0.24 to 0.47) and threatened preterm labour (RR 0.50; 95%Cl 0.33 to
0.76) but noted that further larger studies are required to confirm these preliminary results.215 Magnesium
supplementation for women with leg cramps reduced their frequency (p=0.007) and intensity (p=0.048).
Selenium supplementation

Background

The Guidelines currently note that a systematic review found that selenium levels were lower among women
with pre-eclampsia than among controls.

Current review

This review included two RCTs reported in seven studies.217-223 One RCT reported a reduced risk of premature
rupture of the membranes (RR 0.38; 95%CI 0.01 0.18 to 0.79; n=125).218 The incidence of pre-eclampsiazi7 and of
biomarkers for pre-eclampsia risk221 were lower in the supplementation groups but did not reach statistical
significance. Both studies noted that larger studies are required to draw conclusions on the efficacy of
selenium supplementation in reducing risk of pre-eclampsia. There were no clear differences in any other
outcome in either study.

2.3.3  Evidence statements
Vitamins
Folic acid

There is high certainty evidence that folic acid supplementation in pregnancy is associated with a reduction in
risk of neural tube defects and lower certainty evidence that it may also reduce the risk of orofacial clefts and
congenital heart defects.

There is evidence from systematic reviews of observational studies that folic acid supplementation during
pregnancy may reduce the risk of acute myeloid leukaemia, brain and spinal cord tumours in the child and
autism spectrum disorders.

The evidence suggests that folic acid supplementation does not affect the risk of early or late miscarriage,
stillbirth, fetal loss, preterm birth, low birth weight, perinatal death, or asthma or wheeze in the infant.

The evidence is inconsistent on the effect of folic acid supplementation on gestational hypertension, pre-
eclampsia and acute lymphoblastic leukaemia in the infant.

Vitamin Bsg

There is insufficient evidence to detect clinical benefits of vitamin Bs in pregnancy, although it appears to be
of benefit in reducing nausea.

Vitamin Bi,
The evidence on vitamin B12 supplementation in pregnancy is of insufficient quality to draw conclusions.
Vitamin C

The evidence does not support routine vitamin C supplementation for the prevention of fetal or neonatal
death, poor fetal growth, preterm birth or pre-eclampsia. Further research is required to clarify the possible
role of vitamin C in the prevention of placental abruption and prelabour rupture of membranes.

Vitamin E

The evidence on vitamin E supplementation is of insufficient quality to draw conclusions.
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Vitamins C and E combined

Supplementation with vitamins C and E during pregnancy appears to reduce the risk of placental abruption and
increase the risk of term PROM. It does not appear to affect other perinatal outcomes. Combined vitamins C
and E may reduce the risk of preterm birth and placental abruption in pregnant women who smoke.

Vitamin A

The evidence does not support vitamin A supplementation for the prevention of fetal loss, maternal mortality,
perinatal mortality or preterm birth. The evidence on the role of vitamin A supplementation in reducing risk of
maternal clinical infection and anaemia may not be generalisable to the Australian context.

Multiple micronuntrients

There is high certainty evidence from studies conducted in low- to middle-income countries that multivitamin
use during pregnancy reduces the risk of low birth weight and may reduce the risk of stillbirth but does not
affect the risk of perinatal or neonatal mortality. There is moderate certainty evidence of a reduction in risk of
small for gestational age and a possible reduction in risk of preterm birth (<37 weeks). There is evidence of
unspecified certainty that multivitamin use is associated with a reduction in risk of very preterm birth (<34
weeks), a possible reduction in risk of miscarriage and has no effect on maternal mortality, maternal anaemia,
caesarean section or congenital anomalies. These findings may not be generalisable to the Australian context.

There is very low to low certainty evidence that prenatal multivitamin supplementation among women in high
income countries is associated with a reduced risk of small for gestational age and some congenital anomalies
and a possible reduced risk of preterm birth.

Minerals
Iron

There is moderate certainty evidence that iron supplementation in pregnancy has no clear effect on the risk of
preterm birth. There is low certainty evidence that iron supplementation in pregnancy reduces the risk of
maternal anaemia and iron deficiency at term and has no clear effect on maternal infection, neonatal death,
congenital anomalies or low birth weight. There is very low certainty evidence that iron supplementation in
pregnancy has no clear effect on the risk of maternal death or maternal side effects. There is evidence from a
systematic review of RCTs that iron supplementation has no clear effect on infant neurodevelopment.

There is low certainty evidence that intermittent versus daily iron supplementation in pregnancy has no clear
effect on preterm birth, birth weight or low birthweight. There is very low certainty evidence that maternal
side effects are reduced with intermittent versus daily iron supplementation and that there is no clear effect
on maternal anaemia at term, maternal iron-deficiency at term or neonatal death.

Calcium

There is consistent evidence from systematic reviews that calcium supplementation reduces the risk of pre-
eclampsia. Calcium supplements do not appear to be of benefit in preventing low birth weight and their role in
preventing preterm birth is unclear. There is evidence that routine calcium supplementation is more cost-
effective than selective supplementation.

lodine

There is low certainty evidence that, in settings with mild to moderate iodine deficiency, iodine
supplementation may reduce the risk of postpartum hyperthyroidism and very low certainty evidence of an
increased likelihood of gastrointestinal intolerance during pregnancy. There is low certainty evidence that
iodine supplementation does not appear to increase or decrease the likelihood of other outcomes or side
effects for mothers or infants. Based on background information and the lack of harms associated with iodine
supplementation in pregnancy, no changes to the existing recommendation are required.

Zinc
There is moderate certainty evidence that zinc supplementation may play a role in reducing the risk of preterm

birth but has no clear effect on low birthweight. Supplementation does not appear to increase or reduce the
risk of other outcomes. There is insufficient evidence to support a recommendation on zinc supplementation.

Magnesium
There is insufficient evidence to draw conclusions on magnesium supplementation in pregnancy.
Selenium

There is insufficient evidence to draw conclusions on selenium supplementation in pregnancy.
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2.3.4 Evidence tables

Table 34: Q3 Harms and benefits of vitamin B¢ (folic acid) supplementation in pregnancy — systematic reviews

7 case-control

3 cross-
sectional
studies

methylene-tetrahydrofolate reductase (MTHFR) C677T
polymorphism, would contribute to the development of
asthma and other allergic diseases.

Methods: Electronic databases were searched to
identify all studies assessing the association between
folate status and asthma or other allergic diseases. Two
reviewers independently assessed the eligibility of
studies and extracted data. The relative risk (RR) or
odds ratio (OR) with 95% confidence intervals (Cl) was
calculated and pooled.

e Asthma: RR 1.04; 95%Cl 0.94 to 1.16; low
certainty

¢ Wheeze: RR 1.05; 95%Cl 0.95 to 1.15; low
certainty

Supplementation in early pregnancy vs no

supplementation:

e Asthma: RR 0.98; 95%Cl 0.78 to 1.23; low
certainty

¢ Wheeze: RR 1.06; 95%Cl 1.02 to 1.09; low
certainty

e  Atopic dermatitis: RR 1.15; 95%CI 0.91 to 1.45;
very low certainty

Study ref N Aim/methods Results Comments
Wang et al 16 cohort Aim: To investigate whether indirect or direct exposure | Supplementation during pregnancy vs no
2015122 to folate and impaired folate metabolism, reflected as supplementation:
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Study ref N Aim/methods Results Comments
Wang et al 16 Aim: To reassess the relationship between folic acid and | Folic acid supplementation vs no supplementation:
2017118 observational | the risk of autism spectrum disorders. Autism spectrum disorders

studies

Methods: The electronic databases PubMed, Web of
Knowledge, and Wanfang Data were carefully searched
to find eligible studies as recent as March 2017. A
random effects model was used to combine the relative
risk (RR) with 95% confidence intervals (Cl). Sensitivity
analysis and publication bias were conducted.

All populations: RR 0.77; 95%Cl 0.64 to 0.93, 16
studies

Asian populations: RR 0.67; 95%Cl 0.46 to 0.97;
8 studies

European populations: RR 0.84; 95%CI 0.68 to
0.99; 3 studies

American populations: RR 0.41; 95%Cl 0.17 to
0.99; 5 studies

Metayer et al
2014120

7 case-control
studies

Aim: To examine the association between maternal
vitamin supplementation and acute myeloid leukaemia
(AML).

Methods: We obtained original data on prenatal use of
folic acid and vitamins from 12 case-control studies
participating in the Childhood Leukaemia International
Consortium (enrolment period: 1980-2012), including
6,963 cases of ALL, 585 cases of AML, and 11,635
controls. Logistic regression was used to estimate
pooled odds ratios (ORs) and 95% confidence intervals
(Cls), adjusted for child's age, sex, ethnicity, parental
education, and study centre.

Folic acid during pregnancy vs no folic acid:

Acute lymphoblastic leukaemia: OR 0.77; 95%CI
0.67 t0 0.88

Acute myeloid leukaemia: OR 0.52; 95%Cl 0.31
to 0.89

Dessypris et
al 201775

3 case-control
studies

Aim: To quantitatively synthesise published data on the
association of maternal/child diet with leukaemia risk.

Methods: Medline was searched until June 30th, 2016
for eligible articles on the association of childhood
leukaemia with consumption of (i) food groups,
excluding alcoholic and non-alcoholic beverages, and (ii)
specific dietary supplements before/during index
pregnancy and childhood.

Dietary supplement of folic acid versus no
supplement:

Childhood acute lymphoblastic leukaemia:
RR 0.87 (0.57 to 1.34); 3 studies
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Study ref

N

Aim/methods

Results

Comments

Chiavarini et
al 2018127

10 studies:
1 cohort study

9 case-control
studies

Aim: To investigate the effect of maternal diet and
prenatal multivitamin supplementation on paediatric
cancer risk, in particular childhood brain and spinal cord
tumours (CBSCT).

Methods: We conducted a systematic review and meta-
analysis on maternal folate intake before and during
pregnancy and the risk of CBSCT. We systematically
reviewed publications obtained by searching the
Institute for Scientific Information Web of Knowledge
and PubMed literature databases. We extracted the risk
estimate of the highest and the lowest reported
categories of intake from each study and conducted a
meta-analysis using a random-effects model.

Folate supplementation vs no folate
supplementation:

+  CBSCT: OR 0.77 (0.66 to 0.90), p=0.001
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Study ref N Aim/methods Results Comments
De Regil et al | 5 RCTs Aim: To examine whether periconceptional folate Supplementation with folate (alone or in
2015129 2,033 women | SuPplementation reduces the risk of neural tube and combination with other vitamins and minerals)

with a history other congenital anomalies (including cleft palate) versus no intervention, placebo or other

of NTDs without causing adverse outcomes in mothers or babies. | micronutrients without folate:

5,358 women Methods: We searched the Cochrane Pregnancy and e Neural tube defects: RR 0.31 (0.17 to 0.58); 5

with no Childbirth Group's Trials Register (31 August 2015). RCTs; n=6,708; high certainty

history Additionally, we searched the World Health e Cleft lip: RR0.79 (0.14 to 4.36); 3 studies;

Organization (WHO) International Clinical Trials Registry
Platform (ICTRP) (31 August 2015) and contacted
relevant organisations to identify ongoing and
unpublished studies. We included all randomised or
quasi-randomised trials evaluating the effect of
periconceptional folate supplementation alone, or in
combination with other vitamins and minerals, in
women independent of age and parity.

n=5,612; low certainty

e Cleft palate: RR 0.73 (0.05 to 0.89); 3 studies;
n=5,612; low certainty

*  Congenital cardiovascular defects: RR 0.57 (0.24
to 1.33); 3 studies; n=5,612; low certainty

e Other congenital anomalies: RR 0.94 (0.53 to
1.66); 3 studies; n=5,612

* Miscarriage: RR 1.10 (0.94 to 1.28); 5 studies;
n=7,391; moderate certainty

* Any other birth defects: RR 0.94; 95%Cl 0.53 to
1.66; 3 studies; n=5,612; low certainty
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Study ref N Aim/methods Results Comments
Feng et al 18 studies: Aim: To conduct a meta-analysis of the association Maternal folate supplementation versus no
2015130 1RCT between maternal folic acid supplementation and supplementation:
1 cohort study | COngenital heart defects in offspring. «  Congenital heart defects: RR 0.72 (0.63 to 0.82)
16 case- Methods: We searched the MEDLINE and EMBASE
control databases for articles catalogued between their
studies inceptions and October 10, 2014 and identified relevant
published studies that assessed the association between
maternal folate supplementation and the risk of CHDs.
Study-specific relative risk estimates were pooled using
random-effects or fixed-effects models. Out of the
1,606 articles found in our initial literature searches, a
total of 1 randomised controlled trial, 1 cohort study,
and 16 case-control studies were included in our final
meta-analysis.
Xu et al 20 case- Aim: To examine the relationship between maternal Supplementation vs no supplementation:
2016123 control folic acid (FA) supplementation and birth prevalence of Congenital heart defect
studies congenital heart defects (CHDs).

Methods: Eligible articles were retrieved by searching
databases, including PubMed, Cochrane library, EMBASE,
CNKI, and WanFang up to September 2015. A meta-
analysis was performed to evaluate the effects of FA on
CHDs. Odds ratios (ORs) and 95% confidence interval
(Cls) were merged using STATA 12.0. Meta-regression
analysis was used to explore the possible sources of
heterogeneity. Subgroup analysis according to the
selected sources was also performed. Publication bias
was assessed by Egger's test.

e All populations: OR 0.60; 95%Cl 0.49 to 0.71

e American populations: OR 0.92; 95%Cl 0.83 to
1.02

e Chinese populations: OR 0.44; 95%CI 0.33 to
0.56

e European populations: OR 0.83; 95%Cl 0.75 to
0.91
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Study ref N Aim/methods Results Comments
Balogun et al | 1 RCT Aim: to determine the effectiveness and safety of any Folic acid without multivitamin vs no folic
2016125 n=903 vitamin supplementation on the risk of spontaneous acid/multivitamin:
miscarriage. » Total fetal loss: RR 0.95 (0.64 to 1.40); 1 study;
Methods: We searched the Cochrane Pregnancy and n=903
Childbirth Group Trials Register (6 November 2015) and Early or late miscarriage: RR 0.97 (0.65 to 1.44);
reference lists of retrieved studies. All randomised and 1 study; n=903
quasi-randomised trials comparing supplementation «  Stillbirth: RR 0.67 (0.11 to 4.02); 1 study; n=903
during pregnancy with one or more vitamins with either ’ ) ' e v
placebo, other vitamins, no vitamins or other
interventions. We have included supplementation that
started prior to conception, periconceptionally or in
early pregnancy (less than 20 weeks’ gestation).
Hua et al 13 studies: Aim: To evaluate the effect of folic acid Folic acid in any format including in multivitamins vs | Considerable
2016132 2 RCTs supplementation during pregnancy on the risk of no supplementation: overlap in studies
10 cohort gestational hypertension/preeclampsia. +  Gestational hypertension/preeclampsia: RR 0.62 | With Lui et al 2018
studies Methods: A systematic review and meta-analysis were (0.45 to 0.87); 2 RCTs

1 case-control
study

conducted. Medline, Embase, Scopus, and the Web of
Science were searched from inception to December
2014.

e  Gestational hypertension/pre-eclampsia: RR
0.92 (0.79 to 1.08); 9 cohort studies

e Pre-eclampsia: RR 0.88 (0.76 to 1.02); 8 cohort
studies
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Study ref N Aim/methods Results Comments

Liu et al 14 studies Aim: To systematically assess the relationship between Multivitamins containing folic acid versus no Considerable

2018134 1RCT folic acid supplementation in pregnancy and risk of supplementation: overlap in studies
13 cohort preeclampsia and gestational hypertension. +  Gestational hypertension: RR 1.19 (0.92 to with Hua et al
studies Methods: The relevant studies were included by 1.54); 4 studies; n=266,938 2016132

retrieving the Embase, PubMed and Cochrane library
databases. Data extraction was conducted by two
investigators independently. The risk ratio (RR) and 95%
confidence interval (Cl) were used as effect indexes to
evaluate the relationship between folic acid
supplementation and risk of gestational hypertension or
preeclampsia. A subgroup analysis was performed
according to the supplementation patterns of folic acid.
The homogeneity of the effect size was tested across
the studies, and publication biases were examined.

*  Pre-eclampsia: RR 0.69 (0.58 to 0.83); 12
studies; n=311,991
Folic acid alone versus no supplementation:

* Pre-eclampsia: RR 0.97 (0.80 to 1.17); 4 studies;
n=210,896

Hodgetts et
al 2015131

1 cohort study

Meta-analysis
of:

3 RCTs

9 cohort
studies

1 case-control
study

Aim: To assess the effect of timing of folic acid (FA)
supplementation during pregnancy on the risk of the
neonate being small for gestational age (SGA).

Methods: A population database study and a systematic
review with meta-analysis including the results of this
population study. A UK regional database was used for
the population study and an electronic literature search
(from inception until August 2013) for the systematic
review. Singleton live births with no known congenital
anomalies were included; 111,736 in population study
and 188,796 in systematic review.

Folic acid supplementation 400-500 pg daily post-
conception versus no supplementation:

e Birthweight <5th percentile: OR 0.82 (0.63 to
1.06)
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Study ref N Aim/methods Results Comments
Jahanbin et 6 cohort Aim: To assess whether folate supplementation during Folic acid alone supplementation vs no
al 2018119 studies pregnancy can reduce the risk of nonsyndromic cleft lip | supplementation:
31 case- with or without cleft palate (CL/P) and cleft palate only | «  Qrofacial cleft: OR 0.73, 95%C1 0.62 to 0.85
control (CPO) in infants. «  CL/P: OR0.72; 95%CI 0.61 to 0.85
studies Methods: El.1g1ble.art1cles were ldentlﬁed by searching . CPO: OR0.75, 95%Cl 0.53 to 1.04.
databases, including PubMed, Medline, Scopus, ISI (Web
of Knowledge) to September 2017. A meta-analysis was
performed to evaluate the effects of maternal
supplementation on oral clefts. Odds ratios (ORs) and
95% confidence intervals (Cls) were pooled using Stata
software. Publication bias was assessed by the Begg and
Egger test.
Bullochetal | 8 Aim: To investigate the effect of maternal folic acid Folic acid supplementation vs no folic acid
2018126 observational | supplementation during pregnancy on risk of supplementation:
studies preeclampsia and gestational hypertension.

Methods: Multiple scientific databases and grey
literature were searched for relevant studies. Studies
were reviewed according to pre-specified inclusion and
exclusion criteria. Study characteristics were
summarised and study quality was assessed. A meta-
analysis of observational studies was conducted to
examine the effect of maternal folic acid
supplementation on preeclampsia risk.

*  Pre-eclampsia: OR 0.78 (0.63 to 0.98)

Subgroup analysis showed no significant difference
between folic acid supplementation taken by itself,
in comparison to folic acid taken in or alongside a
multivitamin.
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Study ref N Aim/methods Results Comments
Saccone et al | 5 RCTs Aim: To evaluate the efficacy of folic acid Folic acid vs placebo or no treatment:
2016121 supplementation during pregnancy to prevent preterm «  Preterm birth <37 weeks: RR 0.99; 95%Cl 0.82 to
birth (PTB). 1.18
Methods: The research protocol was designed a priori, +  Preterm birth <34 weeks: RR 0.77; 95%Cl 0.55 to
defining methods for searching the literature in 1.09
e:]edctrotr:c Sitab:(sjes;]chl'undlr;g :nd;x§nm1{112gdartl1cles, e Preterm premature rupture of membranes: RR
and ex 'ac1 ga analysing data. e1‘cu. eda 0.81: 95%Cl 0.4 to 1.50
randomized trials (RCTs) of asymptomatic singleton ) )
gestations without prior PTB who were randomized to *  Birth weight: MD 85.58g, 95%CI -55.17 to 226.34
prophylactic treatment with either FA supplementation | * Low birth weight: RR 0.79; 95%Cl 0.49 to 1.28
or control (placebo or no treatment). The primary e Perinatal death: RR 0.90; 95%CI 0.60 to 1.34
outcome was the incidence of PTB <37 weeks.
Zhang et al 12 cohort Aim: To investigate the effect of folic acid (FA) Moderate to low dose of folic acid post conception vs
2017124 studies supplementation on the risks of preterm delivery (PTD) no supplementation:

and small for gestational age births (SGA).

Methods: Cohort studies including healthy women who
want to get pregnancy or being pregnant were identified
from MEDLINE, EMBASE, the Cochrane Library, CINAHL,
and CBM from inception to January 2015.

Preterm birth: RR 0.68; 95%Cl 0.52 to 0.90;
2 studies; n=575

Small for gestational age: RR 0.84; 95%Cl 0.81 to
0.89; 3 studies; n=17,553
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Study ref N Aim/methods Results Comments
Lassi et al 3 RCTs Aim: To assess the effectiveness of oral folic acid Folic acid alone or with other micronutrients versus
2013133 supplementation alone or with other micronutrients no folic acid:

versus no folic acid (placebo or same micronutrients but
no folic acid) during pregnancy on haematological and
biochemical parameters during pregnancy and on
pregnancy outcomes.

Methods: We searched the Cochrane Pregnancy and
Childbirth Group’s Trials Register (31December 2012)
and we contacted major organisations working in
micronutrient supplementation, including UNICEF
Nutrition Section, World Health Organization (WHO)
Maternal and Reproductive Health, WHO Nutrition
Division, and National Center on Birth defects and
Developmental Disabilities, US Centers for Disease
Control and Prevention (CDC). We included all
randomised, cluster-randomised and cross-over
controlled trials evaluating supplementation of folic
acid alone or with other micronutrients versus no folic
acid (placebo or same micronutrients but no folic acid)
in pregnancy.

e Preterm birth (<37 weeks): RR 1.09 (0.77 to
1.54); 1 study; n=2,797

e Stillbirth/neonatal death: RR 1.33 (0.96 to
1.85); 3 studies; n=3,110

¢ Low birthweight (<2,500 g): RR 0.80 (0.63 to
1.02); 3 studies; n=3,089
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Table 35: Q3 Harms and benefits of vitamin B (folic acid) supplementation in pregnancy — RCTs

Study ref

N

Aim/population/intervention

Results

Comments

Catena et al
2016135

NUHEAL

Germany,
Spain,
Hungary

Intervention
27

Placebo 32

Aim: To analyse the long-term effects of FO, 5-
methyltetrahydrofolate (5-MTHF), or FO+5-MTHF
prenatal supplementation on attention networks.

Population: Children born to mothers from the NUHEAL
(Nutraceuticals for a Healthy Life) project who were
recalled for a new examination 8.5 y later.

Intervention: Women were randomly assigned to
receive fish oil and/or 5-MTHF or placebo prenatal
supplementation.

Children born to mothers supplemented with 5-MTHF
alone solved the response conflict more quickly than
did the placebo and the FO+5-MTHF groups (all
P<0.05).

McNulty et al

Intervention

Aim: To investigate maternal folate and homocysteine

Response from gestational weeks 14 to 36

et al 2016137

Iran

High dose 210

folic acid on homocysteine levels, blood pressure, urea,
creatinine and neonatal outcome.

Population: Nulliparous pregnant women.

Intervention: Group received 0.5 mg of folic acid daily
and group 2 received 5 mg of folic acid per daily.

2013136 59 responses and related effects in the newborn that intervention vs control:
Northern Control 60 resulted from continued folic acid (FA) supplementation | «  serum folate: 0.9+24.7 vs -26.1+19.0; p<0.001
Ireland after the first trimester of pregnancy. « Red blood cell folate: 549+661 vs -250£690;
Population: Pregnant women, aged 18-35 y, who were p<0.001
attendmg an antenatal c.llmc with singleton ' «  Plasma homocysteine: 0.11.1 vs 1.0£1.9;
uncomplicated pregnancies and reported taking FA p=0.006
supplements in the first trimester. '
. . e Cord blood folate: 1993+862 vs 1418+557;
Intervention: women were randomly assigned at the p=0.001
start of trimester 2 to receive 400 mug FA/d or placebo. '
Sayyah-Melli | Low dose 200 | Aim: To assess the effect of low doses and high doses of | Low dose vs high dose:

* Homocysteine concentrations: 13.17+3.89
pmol/l vs 10.31£3.54, umol/l; p<0.001

e Systolic blood pressure: p=0.84
e Diastolic blood pressure: p=0.15

e Birthweight: 3,366.12+421.39 vs
3,456.39+410.30; p=0.031

e Early abortion (not defined): 10/200 (5%) vs
1/210 (0.5%); p=0.005

113




Study ref

N

Aim/population/intervention

Results

Comments

Wen at al Intervention Aim: To determine the efficacy of high dose folic acid Intervention vs control:
2018138 1,114 supplementation for prevention of pre-eclampsia in +  Pre-eclampsia: 169/1144 (14.8%) vs 156/1157
Argentina, Control 1,157 | Women with at least one risk factor. (13.5%); RR 1.10, 95%Cl 0.90 to 1.34; P=0.37.
Australia, Population: Pregnant women with pre-existing
Canada, hypertension, prepregnancy diabetes (type 1 or 2), twin
Jamaica, pregnancy, pre-eclampsia in a previous pregnancy, or
United body mass index >35.
Kingdom Intervention: Eligible women were randomised to
receive either daily high dose folic acid (four 1.0 mg
oral tablets) or placebo from eight weeks of gestation to
the end of week 16 of gestation until delivery.
Yusuf et al Low dose 171 | Aim: To determine the efficacy of higher-dose folic acid | High dose vs low dose:
2019139 in preventing a reduction in fetal body size among

United States

High dose 174

infants of women who smoked tobacco cigarettes during
pregnancy.

Population: Pregnant women with status as currently
active smokers per self report and cotinine biomarker;
an age between 18 and 44 years; gestation <21 weeks at
study entry.

Intervention: Eligible participants were randomly
assigned in a 1:1 ratio to receive either 4mg of folic acid
per day (the higher-dose group) or 0.8mg of folic acid
per day (the standard-dose group).

e Birth weight: MD 140.39; 95% CI 1.63 to 279.15 g

* Small for gestational age: aRR 0.69; 95%Cl 0.46
to 1.03

e Fetal growth restriction: aRR 0.65; 95%Cl 0.46 to
0.93

No elevated risk of adverse effects associated with
higher dose folic acid were identified

114




Table 36: Q3 Harms and benefits of vitamin Be supplementation in pregnancy — systematic review

Methods: We searched PubMed, Cochrane CENTRAL, and
Google Scholar for randomised clinical trials carried out
in pregnant women with nausea or vomiting. Those
carried out in women with hyperemesis gravidarum
were excluded. Direct estimates were derived by
pooling the data from head-to-head clinical trials while
indirect estimates through a common comparator.

Study ref N Aim/methods Results Comments
Sridharan et | 2 studies Aim: To carry out a network meta-analysis comparing Vitamin B6 vs placebo:

al 2018141 the interventions used for treating nausea and vomiting | «  pifference in nausea score: MD -3.7; 95%Cl -6.9

SLR in pregnancy. to -0.5; very low certainty
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Study ref N Aim/methods Results Comments
Salam et al 4 studies Aim: To evaluate the clinical effects of vitamin B6 Vitamin B6 as oral capsules or lozenges vs placebo or
2015140 1,646 women supplementation during pregnancy and/or labour. no supplementation:

Methods: We searched the Cochrane Pregnancy and
Childbirth Group Trials Register (31 March 2015) and
reference lists of retrieved studies. We included
randomised controlled trials comparing vitamin B6
administration in pregnancy and/or labour with:
placebos, no supplementations, or supplements not
containing vitamin B6. Two review authors
independently assessed trials for inclusion and risk of
bias, extracted data and checked them for accuracy.
For this update, we assessed methodological quality of
the included trials using risk of bias and the GRADE
approach.

¢ dental decay in pregnant women: capsules: RR
0.84; 95%CI 0.71 to 0.98; 1 trial, n=371, low
certainty; lozenges: RR 0.68; 95%Cl 0.56 to 0.83;
1 trial, n=342, low certainty.

* mean birthweights: (MD -0.23 kg; 95%Cl -0.42 to
-0.04; n=33; 1 trial)

There was no statistically significant difference in:

e risk of eclampsia (capsules: n=1,242; 3 trials;
lozenges: n=944; 1 trial)

e pre-eclampsia (capsules n=1,197; 2 trials, low
certainty; lozenges: n=944; 1 trial, low-
certainty)

* low Apgar scores at one minute (oral pyridoxine:
n=45; one trial).

No differences were found in Apgar scores at five

minutes, or breastmilk production between controls

and women receiving oral (n=24; 1 trial) or

intramuscular (n=24; 1 trial) loading doses of

pyridoxine at labour.
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Table 37: Q3 Harms and benefits of vitamin B12 supplementation in pregnancy — RCTs

Population: Women aged 18-35 years, haemoglobin
<110 g/L, 11-14 weeks pregnant

Intervention: 250 mug/day B12 or a placebo throughout
pregnancy and 3-month postpartum along with 60 mg
iron + 400 mug folate. Women were immunized with
pandemic influenza A (H1N1) vaccine at 26- to 28-week
gestation. Blood from mothers (baseline, 72-h post-
delivery, 3-month postpartum), newborns and infants
(3-month) was analysed for haemoglobin, B12,
methylmalonic acid (MMA), total homocysteine (tHcy),
ferritin and serum transferrin receptor, C-reactive
protein (CRP) and alpha-1-acid glycoprotein (AGP).

¢ lowered MMA in neonates, mothers and infants
at 3 months (p<0.05)

e increased H1N1-specific IgA responses in plasma
and colostrum in mothers and reduced
proportion of infants with elevated AGP and
CRP.

Study ref N Aim/methods Results Comments
Siddiqua et 68 Aim: To evaluate effects of pre- and postnatal B12 B12 supplementation vs placebo:

al 2016146 supplementation on biomarkers of B12 status and + increased Bi2 in plasma, colostrum and breast

Bangladesh vaccine-specific responses in mothers and infants. milk (p<0.05)
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Study ref

N

Aim/methods

Results

Comments

Srinivasan et
al 2017144,145

India

Intervention
131

Control 125

Aim: To report the effects of maternal B2

supplementation on cognitive development in infants.

Population: Pregnant women less than 14 weeks
gestation.

Intervention: Oral vitamin B12 supplementation (50
microg/day) beginning at <14 weeks of gestation
through to 6-week post-partum.

Maternal B12 supplementation (n=78) vs placebo in
infants at 9 months (n=100):

* no significant differences in any subscales of
BSID-III

Elevated maternal homocysteine levels vs no
elevated homocysteine:

* second trimester: expressive language (B -3.13,
P<0.001)

e third trimester: expressive language (B -2.29,
P<0.001) and fine motor (B -1.41, P=0.005)

Maternal B12 supplementation (n=114) vs placebo

(n=104) in infants at 30 months:

» significantly higher scores on expressive
language (B 0.14, P=0.03).

Elevated maternal homocysteine vs no elevated

homocysteine:

e Second trimester: expressive language (B - 0.18,
P=0.03) and gross motor (B -0.23, P=0.008)

e Third trimester: expressive language (5 - 0.19,
P=0.02) and gross motor (B -0.30, P=0.001)

118




Table 38: Q3 Harms and benefits of vitamin C supplementation in pregnancy — systematic reviews

Methods: Potential articles were systematically searched
on the databases of Pubmed, Embase and Web of Science
up to May 2016. Relative risk (RR) and 95% confidence
intervals (95%Cls) were used to analyse the relationship of
vitamins supplementation with risk of preeclampsia.

*  Pre-eclampsia: RR 0.77 (0.38 to 1.57)

Study ref N Aim/methods Results Comments
Balogun et al | 40 studies Aim: to determine the effectiveness and safety of any Vitamin C vs placebo:
2016125 276,820 vitamin supplementation on the risk of spontaneous +  Total fetal loss: RR 1.28 (0.58 to 2.83); 2
miscarriage. studies; n=224
Methods: We searched the Cochrane Pregnhancy and Early or late miscarriage; RR 1.17 (0.52 to 2.65);
Childbirth Group Trials Register (6 November 2015) and 2 studies; n=224
refer.ence llSt? of re'Fneved stud.les. All random1s§d and «  Stillbirth: RR 3.0 (0.12 to 72.77); 1 study; n=200
quasi-randomised trials comparing supplementation
during pregnancy with one or more vitamins with either
placebo, other vitamins, no vitamins or other
interventions. We have included supplementation that
started prior to conception, periconceptionally or in early
pregnancy (less than 20 weeks’ gestation).
Fu et al 1 study Aim: To define the efficacy of vitamins supplementation Vitamin C vs placebo:
2018147 on the risk of preeclampsia.
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Study ref N Aim/methods Results Comments
Rumbold et 29 studies Aim: To evaluate the effects of vitamin C Vitamin C (1,000 mg) supplementation alone:
al 2015148 24,300 supplementation, alone or in combination with other «  Stillbirth: RR 1.06 (0.58 to 1.94); 2 studies;

separate supplements, on pregnancy outcomes, adverse
events, side effects and use of health resources.

Methods: We searched the Cochrane Pregnancy and
Childbirth Group’s Trials Register (31 March 2015) and
reference lists of retrieved studies. All randomised or
quasi-randomised controlled trials evaluating vitamin C
supplementation in pregnant women. Interventions using
a multivitamin supplement containing vitamin C or where
the primary supplement was iron were excluded.

n=1,015

Neonatal death: RR 0.70 (0.30 to 1.63); 2
studies; n=958

Perinatal death: RR 0.51 (0.05 to 5.54); 1 study;
n=182

Intrauterine growth restriction: RR 1.56 (0.63 to
3.89); 1 study; n=159

Preterm birth: RR 1.06 (0.75 to 1.48); 5 studies;
n=1,685

Preterm PROM: average RR 0.66 (0.48 to 0.91);
5 studies; n=1,282

Term PROM: RR 0.55 (0.32 to 0.94); 1 study;
n=170

Clinical pre-eclampsia: RR 0.88 (0.48 to 1.61); 3
studies; n=1,191
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Table 39: Q3 Harms and benefits of vitamin C supplementation in pregnancy — RCT

Study ref

N

Aim/population/intervention

Results

Comments

McEvoy et al
2019149

United States

Intervention
113

Control 109

Aim: To determine if infants of pregnant smokers
randomized to daily supplemental vitamin C would have
improved forced expiratory flows (FEFs) at 3 months of
age compared with those randomized to placebo, and to
investigate the association of the alpha5 nicotinic
acetylcholine receptor.

Population: women >15 years old with a singleton
gestation between 13 weeks and 0 days and 22 weeks and
6 days based on clinical information and confirmed by
ultrasound, current cigarette smoker (>1 cigarette in last
week).

Intervention: Vitamin C (500 mg/d).

Vitamin C (500 mg/d) versus placebo:

e FEF7s at 3 months: 200.7 vs 188.7 ml/s; adjusted
95%Cl -3.33 to 35.64; P=0.10

e FEFso0 at 3 months: 436.7 vs 408.5 ml/s; adjusted
95%Cl 6.10 to 61.30; P=0.02

e FEF25.75: 387.4 vs 365.8 ml/s; adjusted 95%ClI
0.92 to 55.34; P=0.04

Included in
Vahdaninia et al
2017153

Table 40: Q3 Harms and benefits of vitamin E supplementation — systematic reviews

wheezing.

Methods: We searched electronic databases for
observational studies in English-language journals
published from 2000 to 2016.

e Asthmatic diseases in childhood: OR 0.74 (0.61
to 0.89)

e Childhood asthma: RR 0.97 (0.95 to 1.00)
*  Wheeze in children: RR 0.65 (0.56 to 0.75)

Study ref N Aim/methods Results Comments
Fu et al 1 study Aim: To define the efficacy of vitamins supplementation Intervention vs control:
2018147 on the risk of preeclampsia. * Pre-eclampsia: RR 0.54 (0.06 to 5.11); 1 RCT
Methods: Potential articles were systematically searched
on the databases of Pubmed, Embase and Web of Science
up to May 2016. Relative risk (RR) and 95% confidence
intervals (95%Cls) were used to analyse the relationship of
vitamins supplementation with risk of preeclampsia.
Wu et al 19 studies Aim: To critically examine the current evidence on the Intervention vs control:
2018150 association of vitamin E with childhood asthma and
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Table 41: Q3 Harms and benefits of vitamin C and vitamin E supplementation in pregnancy — systematic reviews

Methods: Potential articles were systematically searched
on the databases of Pubmed, Embase and Web of Science
up to May 2016. Relative risk (RR) and 95% confidence
intervals (95%Cls) were used to analyse the relationship of
vitamins supplementation with risk of preeclampsia.

Pre-eclampsia: RR 0.99 (0.90 to 1.08)

Study ref N Aim/methods Results Comments
Balogun et al | 40 studies Aim: to determine the effectiveness and safety of any Vitamin C plus vitamin E vs placebo:
2016125 276,820 vitamin supplementation, on the risk of spontaneous +  Total fetal loss: RR 1.14 (0.92 to 1.40); 7
miscarriage. studies; n=18,949
Methods: We searched the Cochrane Pregnhancy and Early or late miscarriage: RR 0.90 (0.65 to 1.26);
Childbirth Group Trials Register (6 November 2015) and 4 studies; n=13,346
refer.ence llSt? of re'Fneved stud.les. All random1s§d and «  stillbirth: RR 1.31 (0.97 to 1.76); 7 studies:
quasi-randomised trials comparing supplementation N=21.442
during pregnancy with one or more vitamins with either ’ ) .
placebo, other vitamins, no vitamins or other *  Congenital mglformatmns: RR 1.17 (0.84 to
interventions. We have included supplementation that 1.62); 5 studies; n=8,334
started prior to conception, periconceptionally or in early | ® Any adverse effects of vitamin supplementation
pregnancy (less than 20 weeks’ gestation). sufficient to stop supplementation: RR 1.16
(0.39 to 3.41); 1 study; n=739
Fu et al 12 studies Aim: To define the efficacy of vitamins supplementation Intervention vs control:
2018147 on the risk of preeclampsia.
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Study ref N Aim/methods Results Comments
Rumbold et 17 studies Aim: To assess the effects of vitamin E supplementation, Vitamin E alone or in combination with other
al 2015151 22,129 alone or in combination with other separate supplements, | supplements (most commonly vitamin C) compared

women on pregnancy outcomes, adverse events, side effects and | with placebo:

use of health services.

Methods: We searched the Cochrane Pregnhancy and
Childbirth Group's Trials Register (31 March 2015) and
reference lists of retrieved studies. All randomised or
quasi-randomised controlled trials evaluating vitamin E
supplementation in pregnant women. We excluded
interventions using a multivitamin supplement that
contained vitamin E.

Stillbirth: RR 1.17, 95%Cl 0.88 to 1.56, 9 studies,
n=19,023; moderate certainty

Neonatal death: RR 0.81, 95% Cl 0.58 to 1.13,

9 trials, n=18,617

Pre-eclampsia: average RR 0.91, 95% Cl 0.79 to
1.06; 14 trials, n=20,878; moderate certainty
Preterm birth: average RR 0.98, 95% CI 0.88 to
1.09, 11 trials, n=20,565; high certainty
Intrauterine growth restriction: RR 0.98, 95%Cl
0.91 to 1.06, 11 trials, n=20,202; high certainty
Placental abruption: RR 0.64, 95% Cl 0.44 to
0.93, 7 trials, n=14,922; high certainty
Self-reported abdominal pain: RR 1.66, 95% Cl
1.16 to 2.37, 1 trial, n=1877

Term prelabour rupture of membranes (PROM):
average RR 1.77, 95% Cl 1.37 to 2.28, 2 trials,
n=2,504

Preterm PROM: average RR 1.27, 95% Cl 0.93 to
1.75, 5 trials, n=1,999; low certainty
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Study ref

N

Aim/methods

Results

Comments

Tenorio et al
2018152

11 studies

Aim: To determine whether oral antioxidant therapies, of
various types and doses, are able to prevent or treat
women with preeclampsia.

Methods: The following databases were searched:
MEDLINE, CENTRAL, LILACS, and Web of Science. Inclusion
criteria were: a) randomized clinical trials; b) oral
antioxidant supplementation; c) study in pregnant
women; d) control group, treated or not with placebo.
Meta-analyses were conducted on prevention and
treatment studies, separately.

Intervention (500 to 1,000 mg vitamin C plus 400 IU
vitamin E) vs placebo:

*  Pre-eclampsia: RR: 1.00 (0.91 to 1.10) P=0.98

Vahdaninia
et al 2017153

1 study

Aim: To synthesise the evidence from RCTs assessing the
efficacy of vitamin interventions during pregnancy on
developing allergic diseases in offspring.

Methods: We searched CENTRAL, MEDLINE, SCOPUS,
WHO'’s Int. Clin. Trials Reg., E-theses and Web of Science.
Study quality was evaluated using the Cochrane’s risk of
bias tool. Included RCTs had a minimum of 1-month
follow-up post gestation.

Intervention (1,000 mg vitamin C plus 400 U
vitamin E from 16-22 weeks until birth) vs control:

e Recurrent wheeze: OR 0.83, 95%Cl 0.26 to 2.59,
p=0.66

e Asthma: OR 0.94, 95%Cl 0.42 to 2.11, p=0.85
e Eczema: OR 1.10, 95%Cl 0.70 to 1.74, p=0.58
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Table 42: Q3 Harms and benefits of vitamin C and vitamin E supplementation in pregnancy — RCTs

Study ref

N

Aim/population/intervention

Results

Comments

Abramovici
et al 2015224

United States

Smokers:

Intervention
788

Control 763
Non-smokers

Intervention
4,205

Control
4,213

Aim: To evaluate the relationship between prenatal
vitamin C and E (C/E) supplementation and perinatal
outcomes by maternal self-reported smoking status
focusing on outcomes known to be impacted by maternal
smoking.

Population: low-risk nulliparous women with singleton
pregnancies at 9-16 weeks gestation.

Intervention: 1000 mg of vitamin C (ascorbic acid) and
400 IU of vitamin E (RRR-a-tocopherol acetate) or
matching placebo

Intervention vs control — Smokers vs non-smokers

Pre-eclampsia: RR 1.15(0.81 to 1.65) vs RR 1.06
(0.90 to 1.24)

Pregnancy-associated hypertension: RR 1.14
(0.99 to 1.32) vs RR 1.09 (1.01 to 1.17)

Placental abruption: RR 0.09 (0.00 to 0.87) vs
RR 0.92 (0.52 to 1.62) p=0.01

Preterm birth (<37 wks): RR 0.76 (0.58 to 0.99)
vs RR 1.03 (0.90 to 1.17) p=0.46
Small-for-gestational age (<10th %): RR 1.26
(0.98 to 1.63) vs RR 1.02 (0.90 to 1.16)

Results for pre-
eclampsia included
in Fu et al 2018147

Table 43: Q3 Harms and benefits of vitamin A supplementation in pregnancy — systematic reviews

miscarriage.

Methods: We searched the Cochrane Pregnancy and
Childbirth Group Trials Register (6 November 2015) and
reference lists of retrieved studies. All randomised and
quasi-randomised trials comparing supplementation
during pregnancy with one or more vitamins with either
placebo, other vitamins, no vitamins or other
interventions. We have included supplementation that
started prior to conception, periconceptionally or in early
pregnancy (less than 20 weeks’ gestation).

3 trials, n=52,480 women

Early or late miscarriage: RR 0.98, 95% CI 0.92
to 1.04, 1 trial, n=39,668

Stillbirth: RR 0.95, 95% Cl 0.86 to 1.06, 1 trial,
n=39,668

Study ref N Aim/methods Results Comments
Balogun et al | 40 studies Aim: to determine the effectiveness and safety of any Vitamin A compared with placebo:
2016125 276,820 vitamin supplementation, on the risk of spontaneous +  Total fetal loss: RR 1.05, 95%Cl 0.90 to 1.23,
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Study ref N Aim/methods Results Comments
McCauley et 19 trials Aim: To review the effects of supplementation of vitamin | Vitamin A alone versus placebo or no treatment:
al 2015155 Over A, or one of its derivatives, during pregnancy, alone orin | «  Maternal mortality: RR 0.88 (0.65 to 1.20);

310,000 combination with other vitamins and micronutrients, on 4 trials; n=154,039; high certainty

women maternal and newborn clinical outcomes.

Methods: We searched the Cochrane Pregnhancy and
Childbirth Group's Trials Register (30 March 2015) and
reference lists of retrieved studies. All randomised or
quasi-randomised trials, including cluster-randomised
trials, evaluating the effect of vitamin A supplementation
in pregnant women.

e Perinatal mortality: RR 1.01 (0.95 to 1.07);
1 study, n=76,178; high certainty

e Preterm birth: RR 0.98 (0.94 to 1.01); 5 studies,
n=48,007; high certainty

e Maternal clinical infection: RR 0.45 (0.20 to
0.99); 5 trials; n=17,313; low certainty

e Maternal anaemia (RR 0.64 (0.43 to 0.94);
3 studies, n=15,649; moderate certainty
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Table 44: Q3 Harms and benefits of vitamin A supplementation in pregnancy — RCTs

Study ref N Aim/population/intervention Results Comments
Ali et al 1,577 Aim: To examine independent and combined effects of Antenatal vitamin A supplementation vs placebo:
2017156 children antenatal and newborn supplementation with vitamin A +  Proportion failed number stroop test: 1.37 (0.99
Bangladesh on the cognitive function of children at 8 y of age. to 1.89)
Population: Pregnant women; follow-up of children at 8 e Scholastic achievement standard score
years. difference:
Intervention: weekly oral doses of vitamin A (23,300 IU or — Reading: -1.2 (-5.0 t0 2.7)
7000 mg retinol equivalents) — spelling: 1.1 (-4.2 t0 2.0)
— Maths: -0.4 (-.28 to 2.1)
Table 45: Q3 Harms and benefits of multiple micronutrient supplementation in pregnancy — systematic reviews
Study ref N Aim/methods Results Comments
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Study ref N Aim/methods Results Comments
Keats et al 20 RCTs Aim: To evaluate the benefits of oral multiple- MMN with iron and folic acid versus iron, with or
2019164 micronutrient (MMN) supplementation during pregnancy without folic acid:

on maternal, fetal and infant health outcomes.

Methods: All prospective randomised controlled trials
evaluating MMN supplementation with iron and folic acid
during pregnancy and its effects on pregnancy outcomes
were eligible, irrespective of language or the publication
status of the trials. We included cluster-randomised trials,
but excluded quasi-randomised trials. Trial reports that
were published as abstracts were eligible.

preterm birth (<37 weeks): RR 0.95, 95%CI 0.90
to 1.01; 18 trials, n=91,425; moderate-certainty

very preterm birth (<34 weeks): RR 0.81, 95% CI
0.71 to 0.93; 4 trials, n=37,701
small-for-gestational age: RR 0.92, 95% CI 0.88
to 0.97; 17 trials; n=57,348; moderate-certainty
low birthweight: RR 0.88, 95% Cl 0.85 to 0.91;
18 trials, n=68,801; high-certainty

perinatal mortality: RR 1.00, 95% Cl 0.90 to
1.11; 15 trials, n=63,922; high-certainty
stillbirth: RR 0.95, 95% Cl 0.86 to 1.04; 17 trials,
n=97,927; high-certainty

neonatal mortality: RR 1.00, 95% CI 0.89 to
1.12; 14 trials, n=80,964; high-certainty
maternal anaemia in the third trimester:

RR 1.04, 95% C1 0.94 to 1.15; 9 trials, n=5912
maternal mortality: RR 1.06, 95% CI 0.72 to
1.54; 6 trials, n=106,275

miscarriage: RR 0.99, 95% CI 0.94 to 1.04; 12
trials, n=100,565

caesarean section: RR 1.13, 95% Cl 0.99 to 1.29;
5 trials, n=12,836

congenital anomalies: RR 1.34, 95% CI 0.25 to
7.12; 2 trials, n=1,958
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Study ref N Aim/methods Results Comments

Wolf et al 4 RCTs Aim: To evaluate the association between multivitamin Multivitamin versus no vitamin use: Timing of

2017165 31 use among women in high-income countries and the risk preterm birth: RR 0.84; 95%Cl 0.69 to 1.03; supplementation
observation | ©f adverse birth outcomes (preterm birth [primary 4 cohort studies; very low certainty varied in included
al studies OtUIlC;";:] tow b;rtlhc‘;’e'tghht’ Sma“tf‘l’r gesﬁ:"”al de’ - low birth weight: RR 0.79; 95%C 0.45 to 1.41; | Studies y
98,926 sti lr. , heona a' ea. , perinatal mor a'1'y, a}n 2 studies; very low certainty (préconcep 19n,
women congenital anomalies without further specification). peri-conception and

Methods: We searched electronic databases (MEDLINE,
Embase, Cochrane, Scopus, and CINAHL) from inception to
June 17, 2016, using synonyms of pregnancy, study/trial
type, and multivitamins. Eligible studies were all studies
in high-income countries investigating the association
between multivitamin use (3 or more vitamins or minerals
in tablets or capsules) and adverse birth outcomes. We
evaluated randomized, controlled trials using the
Cochrane Collaboration tool. Observational studies were
evaluated using the Newcastle-Ottawa Scale. Meta-
analyses were applied on raw data for outcomes with data
for at least 2 studies and were conducted using RevMan
(version 5.3). Outcomes were pooled using the random-
effect model. The quality of evidence was assessed using
the Grades of Research, Assessment, Development and
Evaluation approach.

small for gestational age: RR 0.77; 95%Cl 0.63 to
0.93; 3 cohort studies; very low certainty

stillbirth: RR 0.78; 95%Cl 0.59 to 1.03; 2 studies;
low certainty

neural tube defects: RR 0.67; 95%Cl 0.52 to
0.87; 6 cohort studies; very low certainty

cleft lip with or without cleft palate: RR 0.88;
95%Cl 0.77 to 1.01; 6 cohort studies; low
certainty

cleft palate: RR 1.12; 95%Cl 0.94 to 1.33; 6
cohort studies; low certainty

cardiovascular defects: RR 0.83; 95%Cl 0.70 to
0.98; 6 cohort studies; low certainty

urinary tract defects: RR 0.60; 95%CI 0.46 to
0.78; 3 cohort studies; very low certainty

limb deficiencies: RR 0.68; 95%Cl 0.52 to 0.89; 3
cohort studies; very low certainty

post-conception
pooled)

129




Study ref N Aim/methods Results Comments
Guo et al 3 cohort Aim: To perform a systematic review and meta-analysis of | Multivitamin use during pregnancy vs no
2019166 1 case- published studies to evaluate the actual association multivitamin:
cohort between maternal multivitamin supplementation during ASD: RR 0.57; 95% CI, 0.36 to 0.91; p=0.018; 3
1 case- the prenatal period and the risk of autism spectrum studies
disorder (ASD) in children.
control
Methods: PubMed, EMBASE, PsychINFO, Web of Science,
and Cochrane Library were searched up to August 26,
2018. The random-effects model was used to calculate
the pooled results. The adjusted risk ratios (RRs) were
used as the common measure of association among
studies. Sensitivity and subgroup analyses were also
conducted.
Table 46: Q3 Harms and benefits of multiple micronutrient supplementation in pregnancy — RCTs
Study ref N Aim/methods Results Comments
Chen et al MMN 5,914 Aim: To examine whether 30 mg iron plus folic acid or Multiple micronutrient vs folic acid:
2019167 Folic acid multiple micronutrients during pregnancy reduces the risk | «  pregnancy-induced hypertension: aOR 0.88;
China 5,933 of pregnancy-induced hypertension. 95%Cl 0.76 to 1.02

Methods: We conducted a secondary data analysis by the
dataset from a double-blind randomised controlled trial in
China from 2006 to 2009 that was conducted to
investigate the effects of multiple micronutrient
supplements on adverse pregnancy outcomes when
provided to pregnant women with no/mild anaemia. We
used logistic regression to estimate the adjusted odds
ratio and 95% confidence interval and test for effect
modification.

* Late-onset gestational hypertension: aOR 0.85;
95%Cl 0.73 to 0.99
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Study ref N Aim/methods Results Comments
Devakumar MMN 400 Aim: To investigate the effect of antenatal multiple MMN vs iron plus folic acid:
et al 2015168 | |FA 393 micronutrients on subsequent lung function by measuring | «  Forced expiratory volume: MD -0.08; 95%CI -0.19
Nepal spirometry at 7-9 years of age in children born during a to 0.04

trial of micronutrients versus iron plus folic acid. « Forced vital capacity: MD -0.05; 95%Cl -0.17 to

Methods: Children were seen at mean 8.5+0.4 years. 0.06

Technically suc.cessful spirometry results were obtaered in | | FEV1/FVC: MD -0.04; 95%Cl -0.15 to 0.07

793 (94.3%) children, 50% of whom had been randomised

to micronutrient supplementation. Background

characteristics, including anthropometry, were similar in

the two allocation groups.
Schulze et al | MM 749 Aim: To assess the efficacy of a daily multiple At 32 wk gestation, vitamin B-12, A, and D and zinc
2019169 IFA 777 micronutrient (MM) (15 nutrients) compared with iron plus | status indicators were 3.7-13.7% higher, and ferritin,
Bangladesh folic acid (IFA) supplement, each providing approximately | gamma-tocopherol, and thyroglobulin indicators

1 RDA of nutrients and given beginning at pregnancy
ascertainment, on late pregnancy micronutrient status of
women in rural Bangladesh.

Methods: Within a double-masked trial (JiVitA-3) among
44,500 pregnant women, micronutrient status indicators
were assessed in women, allocated by cluster to receive
daily MM or IFA at 10 wk (baseline: before
supplementation) and 32 wk (during supplementation)
gestation. Efficacy of MM supplementation on
micronutrient status indicators at 32 wk was assessed,
controlling for baseline status and other covariates (e.g.,
inflammation and season), in regression models.

were 8.7-16.6% lower, for the MM group compared
with the IFA group, with a 15-38% lower prevalence
of deficiencies of vitamins B-12, A, and D and zinc
(all P < 0.05). However, indicators typically
suggested worsening status during pregnancy, even
with supplementation, and baseline status or other
covariates were more strongly associated with late
pregnancy indicators than was MM supplementation.
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Study ref N Aim/methods Results Comments
Taghizadeh Multivitamin | Aim: To determine the favourable effects of multivitamin | Multivitamin-mineral versus multivitamin
et al 2015170 | 35 versus multivitamin-mineral (same multivitamin plus supplementation; changes in:
Iran Multivitamin | calcium, iron and magnesium) supplements on metabolic | «  Fasting plasma glucose (mg/dL): -2.6£2 vs
-mineral 35 | Profiles and biomarkers of oxidative stress among Iranian 2.5+3; p=0.15

pregnant women.

Methods: This double-blind randomized-controlled clinical
trial was conducted among 70 pregnant women,
primigravida, aged 18-35 years old between 16 and 37
weeks gestation. Subjects were randomly assigned to
receive either the multivitamin or multivitamin-mineral
supplements for 20 weeks. Fasting blood samples were
taken at baseline and after a 20-week intervention to
measure lipid profiles and biomarkers of oxidative stress.

Total cholesterol: 11.1+8.9 vs 27.5+7.9; p=0.17

Triglycerides (mg/dL): 6.1£13.2 vs +45.9+14.3
mg/dl, p =0.04

LDL cholesterol (mg/dL): 9.8+8.7 vs 25.7+6.2;
p=0.13

HDL-cholesterol (mg/dL): +0.1 vs -7.4 mg/dl, p
=0.02

Total antioxidant capacity (mmol/L):
196.84+53.15 vs 149.23+33.8; p=0.45

Glutathione (micromol/L): +151.09+£73.26 vs -
116.21+46.81, p = 0.003
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Table 47: Q3 Harms and benefits of iron supplementation in pregnancy — systematic reviews

Study ref

N

Aim/methods

Results

Comments

Abraha et al
2019173

9 systematic
reviews; 31
RCTs

Aim: To summarise and update the evidence
concerning oral iron-based interventions compared to
placebo or no iron-based interventions to prevent
critical outcomes in pregnancy or treat critical
outcomes in the postpartum phase.

Methods: Published systematic reviews (Feb 2018) and
primary studies (from 2015 to March 2018) retrieved
from MEDLINE, EMBASE, and the Cochrane Library
were examined. The AMSTAR (Assessing the
Methodological Quality of Systematic Reviews) tool
was used to assess the quality of reviews. GRADE was
used to rate the quality of the evidence for critical
outcomes.

Iron-based therapies vs placebo/no treatment:

e  Maternal anaemia at term: RR 0.38; 95% Cl 0.27
to 0.33; 13 RCTs

e Side effects: RR 1.42; 95%Cl 0.91 to 2.21; 12
RCTs

e Preterm birth: RR 0.93; 95%Cl 0.84 to 1.03; 13
RCTs; low-certainty

¢ Neonatal death: RR 0.93; 0.72 to 1.20; 7 RCTs;
low certainty

¢ Low birthweight: RR 0.94, 95% C1 0.79 to 1.13; 7
RCTs; low-certainty
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Study ref

N

Aim/methods

Results

Comments

Pena-Rosas
et al 2015174

44 RCTs

Aim: To assess the effects of daily oral iron
supplements for pregnant women, either alone or in
conjunction with folic acid, or with other vitamins and
minerals as a public health intervention in antenatal
care.

Methods: We searched the Cochrane Pregnancy and
Childbirth Group’s Trials Register. We also searched
the WHO International Clinical Trials Registry Platform
and contacted relevant organisations for the
identification of ongoing and unpublished studies.
Selection criteria included randomised or quasi-
randomised trials evaluating the effects of oral
preventive supplementation with daily iron, iron +
folic acid or iron + other vitamins and minerals during
pregnancy. We assessed the methodological quality of
trials using standard Cochrane criteria. Two review
authors independently assessed trial eligibility,
extracted data and conducted checks for accuracy. We
used the GRADE approach to assess the quality of the
evidence for primary outcomes.

Any supplements containing iron vs same supplement
without iron or no treatment/placebo:

Maternal anaemia at term: RR 0.30; 95%Cl 0.19
to 0.46, 14 RCTs, n=2,199; low certainty

Iron deficiency at term: RR 0.43; 95%Cl 0.27 to
0.66, 7 RCTs, n=1,256, low certainty

Maternal severe anaemia in the second or third
trimester: RR 0.22; 95% CI 0.01 to 3.20, 9 RCTs,
n=2,125 women, very low certainty

Maternal infection during pregnancy: RR 1.21;
95%Cl 0.33 to 4.46; 1 RCT, n=727; low certainty

Maternal death: RR 0.33; 95%Cl 0.01 to 8.19, 2
RCTs, n=12,560, very low certainty

Maternal side effects: RR 1.29; 95%Cl 0.83 to
2.02, 11 RCTs, n=2,423, very low certainty
Low birth weight: RR 0.84; 95%Cl 0.69 to 1.03;
n=17,613; 11 RCTs; low certainty

Preterm birth: RR 0.93; 95%Cl 0.84 to 1.03, 13
RCTs, n=19,286, moderate certainty

Birthweight: MD 23.75; 95%Cl -3.02 to 50.51, 15
RCTs, n=18,590, moderate certainty

Neonatal death: RR 0.91; 95%CI 0.71 to 1.18, 4
RCTs, n=16,603, low certainty

Congenital anomalies: RR 0.88, 95%CI 0.58 to
1.33, 4 RCTs, n=14,636, low certainty
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Study ref N Aim/methods Results Comments
Pena-Rosas 21 RCTs Aim: To assess the benefits and harms of intermittent | Intermittent vs daily versus iron regimen (with or
et al 2015175 supplementation with iron alone or in combination without other vitamins and minerals):
with folic acid or other vitamins and minerals to +  Low birthweight: RR 0.82; 95%Cl 0.55 to 1.22;
pregnant women on neonatal and pregnancy n=1,898; 8 RCT; low certainty
outcomes. «  Infant birthweight: MD 5.13 g; 95%Cl -29.46 to
Methods: We searched the Cochrane Pregnancy and 39.72; n=1,939; 9 RCTs; low certainty
\CNhI_'ll(‘)ﬂl’:tthr:?“‘;Schrl'?;,s Rlei':telr S ! ,J‘t“y i??f)’”t:e «  Premature birth: RR 1.03; 95%Cl 0.76 to 1.39;
ernationat £.unicat Trats Registry Fatio n=1,177; 5 RCTs; low certainty
(ICTRP) (31 July 2015) and contacted relevant
organisations for the identification of ongoing and *  Neonatal death: RR 0.49; 95%0 0.04 to 5.42;
unpublished studies (31 July 2015). Randomised or n=795; 1 RCT; very low certainty
quasi-randomised trials were included. We assessed *  Maternal anaemia at term: RR 1.22; 95%Cl 0.84
the methodological quality of trials using standard to 1.80; n=676; 4 RCTs; very low certainty
Cochrane criteria. Two review authors independently «  Maternal iron deficiency anaemia at term: RR
assessed trial eligibility, extracted data and conducted 0.71; 95%C1 0.08 to 6.63; 1 RCT, very low
checks for accuracy. certainty
e Side effects: RR 0.56; 95%Cl 0.37 to 0.84;
n=1,777; 1 RCT; very low certainty
Jayasinghe 3 RCTs Aim: To assess whether routine maternal antenatal Iron supplementation vs no supplementation:

et al 2018176

iron supplementation confers later
neurodevelopmental benefit to offspring.

Methods: Electronic databases were searched using
MESH terms or key words and identified papers were
reviewed by two independent reviewers. The study
quality was assessed using the Cochrane risk of bias
assessment tool. The review was registered in the
PROSPERO CRD data base.

Neurodevelopment of offspring: MD 0.54; 95% ClI
-0.67 to 1.75)
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Table 48: Q3 Harms and benefits of iron supplementation in pregnancy — RCTs

Population: Pregnant women with Hb>13.2 g/dL and
ferritin>15 mug/l in the 16th-20th week of pregnancy.

Intervention: One ferrous sulfate tablet containing
50 mg of elemental iron daily from week 20.

Ferritin level (ug/L): 28.5+£9.3 vs 27.22+12.96;
p=0.04

Birth weight: 3391/56+422 vs 3314/06+341;
p=0.2.

Study ref N Aim/population/intervention Results Comments
Alizadeh et Intervention 32 | Aim: To examine the effect of iron supplementation Intervention vs control:

al 2016177 Control 32 on iron status markers in pregnant women with high +  Haemoglobin level (g/dL): 12.05+0.9 vs

Iran haemoglobin. 11.94+0.65; p=0.03

Etheredge et
al 2015178

Tanzania

Intervention
731

Control 738

Aim: To evaluate the safety and efficacy of iron
supplementation during pregnancy in a malaria-
endemic region.

Population: Iron-replete, non-anaemic women who
were uninfected with human immunodeficiency virus,
primigravidae or secundigravidae, and at or before 27
weeks of gestation.

Intervention: 60 mg of iron or placebo daily, returning
every 4 weeks for standard prenatal care, including
malaria screening, prophylaxis with the combination
of sulfadoxine and pyrimethamine and treatment as
needed.

Intervention vs control:

Placental malaria: RR 1.03; 95%Cl, 0.65 to 1.65;
p=0.89

Birthweight: 3,155 vs 3,137 g, P=0.89

Mean increase in haemoglobin from baseline to
birth: 0.1 vs -0.7 g/dL, P<0.001

Mean increase in serum ferritin from baseline to
birth: 41.3 vs 11.3 microg/L, P<0.001

Anaemia at birth: RR 0.60; 95% CI, 0.51 to 0.71;
p<0.001

Severe anemia: RR 0.68; 95% Cl 0.41 to 1.14;
p=0.14

Iron deficiency at birth: RR 0.48; 95% Cl, 0.32 to
0.70; p=0.001

Iron deficiency anaemia at birth: RR 0.34; 95%
Cl, 0.19 to 0.62; p<0.001.
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Study ref N Aim/population/intervention Results Comments
Goonewarde | Weekly 149 Aim: To determine whether weekly antenatal oral iron | Daily vs weekly intervention:
ne et al Daily 143 and folate supplementation is an effective alternative | «  Haemoglobin <11 g/dL: RR 1.01; 95%Cl 0.76 to
2018179 to a daily regimen in non-anaemic pregnant women to 1.34; p=0.943
Sri Lanka tpr'eventt anaemia and iron deficiency during the third «  Serum ferritin <30 pg/L: RR 0.991; 95%C 0.83 to
rimester. 1.18; p=0.927
Population: Non-anaemlc pregnant wometn at 14-22 «  Haemoglobin <13 g/dL: RR 1.04; 95%C 0.37 to
weeks gestation who had been treated with 2.97; p=0.928
mebendazole 100 mg twice daily for three days T A
. . . . e Nausea: 56/143 (39%) vs 25/149 (17%); p<0.001
Intervention: 120 mg elemental iron, 3 mg folic acid
° ; . 0
and 100 mg vitamin C weekly or 60 mg elemental iron, Dyspeptic symptoms: 40/143 (28%) vs 28/149
1 mg folic acid and 100 mg vitamin C daily. (19%); p=0.031
e Vomiting: 27/143 (19%) vs 17/149 (9%); p=0.039
e Constipation: 20/143 (14%) vs 10/149 (7%);
p=0.017
Jafarbegloo Intervention 88 | Aim: To assess gastrointestinal (Gl) complications of None of the Gl complications were significant