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Plain language summary

What is the question?
The question is: What is the relationship between dietary patterns consumed during pregnancy and birth weight? The populations of
interest for this question include individuals during pregnancy.

Why was this question asked?
This systematic review was conducted by the 2025 Dietary Guidelines Advisory Committee as part of the process to develop the
Dietary Guidelines for Americans, 2025-2030.

How was this question answered?
The Committee conducted a systematic review to answer this question with support from the USDA Nutrition Evidence Systematic
Review team. This review updated an existing review that was conducted as part of the Pregnancy and Birth to 24 Months Project.

What is the answer to the question?

o Dietary patterns consumed during pregnancy that are characterized by higher intakes of vegetables, fruits, legumes, nuts and seeds,
grains, fish/seafood, dairy, and unsaturated fats, and lower intakes of red and processed meat, added sugars, and saturated fats may
be associated with lower risk of small-for-gestational age in infants. This conclusion statement is based on evidence graded as
limited.

¢ A conclusion statement cannot be drawn about the relationship between dietary patterns consumed during pregnancy and risk of
large-for-gestational age, low birth weight, and macrosomia in infants because of substantial concerns with consistency, risk of bias,
and generalizability in the body of evidence.

How up-to-date is this systematic review?
Conclusion statements from this review are based on articles published between January 1980 and January 2024.

nesr.usda.gov | 5
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Abstract

Background

This systematic review was conducted by the 2025 Dietary Guidelines Advisory Committee as part of the process to develop the
Dietary Guidelines for Americans, 2025-2030. The U.S. Departments of Health and Human Services (HHS) and Agriculture (USDA)
appointed the 2025 Dietary Guidelines Advisory Committee (Committee) in January 2023 to review evidence on high priority scientific
questions related to diet and health. Their review forms the basis of their independent, science-based advice and recommendations to
HHS and USDA, which is considered as the Departments develop the next edition of the Dietary Guidelines. As part of that process, the
Committee conducted a systematic review with support from the USDA Nutrition Evidence Systematic Review (NESR) team to answer
the following question: What is the relationship between dietary patterns consumed during pregnancy and birth weight? This review is
an update to an existing review that was conducted by the Pregnancy Technical Expert Collaborative of the Pregnancy and Birth to 24
Months Project.

Methods

The Committee conducted a systematic review using the methodology of the USDA NESR team. The Committee first developed a
protocol. The intervention/exposure was dietary patterns consumed during pregnancy, the comparators are different dietary patterns or
different levels of adherence to/consumption of the same dietary pattern, and the outcomes were intrauterine growth restriction, small-
for-gestational age, large-for-gestational age, low birth weight, and macrosomia. Additional inclusion criteria were established for the
following study characteristics: a) use randomized or non-randomized controlled trial, prospective or retrospective cohort, or nested
case-control study designs, b) be published in English in peer-reviewed journals, c) be from countries classified as high or very high on
the Human Development Index, and d) enroll participants with a range of health statuses. The review excluded studies that exclusively
enrolled participants with a disease or that did not control for at least 1 of the key confounders listed in the analytic framework.

NESR librarians conducted a literature search in PubMed, Embase, CINAHL, and Cochrane to identify articles published between
January 2017 and January 2024. Two NESR analysts independently screened all electronic results and the reference lists of included
articles based on the pre-determined criteria. The results of this search were combined with included articles from the existing review.

NESR analysts extracted data, from each included article, with a second analyst verifying accuracy of the extraction. Two NESR
analysts independently conducted a formal risk of bias assessment, by study design, for each included article, then reconciled any
differences in the assessment. The Committee qualitatively synthesized the evidence, from all included articles identified in the updated
literature search and from the existing review, according to the synthesis plan, with attention given to the overarching themes or key
concepts from the findings, similarities and differences between studies, and factors that may have affected the results. The Committee
developed conclusion statements and graded the strength of evidence based on its consistency, precision, risk of bias, directness, and
generalizability.

Results
Small-for-gestational age

Conclusion statement and grade:

Dietary patterns consumed during pregnancy that are characterized by higher intakes of vegetables, fruits, legumes, nuts and seeds,
grains, fish/seafood, dairy, and unsaturated fats, and lower intakes of red and processed meat, added sugars, and saturated fats may
be associated with lower risk of small-for-gestational age in infants. This conclusion statement is based on evidence graded as limited.
(Grade: Limited)

Summary of the evidence:

¢ Forty-nine articles examined dietary patterns consumed during pregnancy and small-for-gestational age. Forty-two articles were from
prospective cohort studies, 8 articles were from randomized controlled trials, and 1 article was also a hon-randomized controlled trial.

e The direction and size of effects differed across studies.

e The size of groups was too small in some studies. Variation around the effect estimates were wide in some studies.

¢ Few studies were designed and conducted well.

e The interventions/exposures and outcomes that were examined do not directly represent those of interest in this review.

e The evidence may not apply to the U.S. population.

Large-for-gestational age, low birth weight, and macrosomia

Conclusion statement and grade:

A conclusion statement cannot be drawn about the relationship between dietary patterns consumed during pregnancy and risk of large-
for-gestational age, low birth weight, and macrosomia in infants because of substantial concerns with consistency, risk of bias, and
generalizability in the body of evidence. (Grade: Grade Not Assignable)

Summary of the evidence:

nesr.usda.gov | 6
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Forty-five articles examined dietary patterns consumed during pregnancy and large-for-gestational age, low birth weight, and/or
macrosomia. Thirty-six articles were from prospective cohort studies, 8 articles were from randomized controlled trials, and 1 article
was also a non-randomized controlled trial.

The direction and size of effects and the dietary patterns varied widely.

Few studies were designed and conducted well.

Generalizability of the body of evidence to the U.S. population, both in terms of participant characteristics and the dietary patterns,
was limited.

nesr.usda.gov | 7
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To prepare for the development of the Dietary Guidelines for Americans, 2025-2030, the U.S. Departments of
Health and Human Services (HHS) (Appendix 1) and Agriculture (USDA) identified a proposed list of scientific
questions based on relevance, importance, potential federal impact, and avoiding duplication, which were
posted for public comment.” The Departments appointed the 2025 Dietary Guidelines Advisory Committee
(Committee) in January 2023 to review evidence on the scientific questions. The Committee’s review of the
evidence forms the basis of the Scientific Report of the 2025 Dietary Guidelines Advisory Committee,t which
includes independent, science-based advice and recommendations to HHS and USDA and is considered
during the development of the next edition of the Dietary Guidelines.

The proposed scientific questions were refined and prioritized by the Committee for consideration in their
review of the evidence. As part of that process, the following systematic review question was prioritized: What
is the relationship between dietary patterns consumed during pregnancy and birth weight? The Committee
conducted a systematic review to address this question, with support from USDA’s Nutrition Evidence
Systematic Review (NESR) team. This review is an update to the systematic review conducted by the
Pregnancy Technical Expert Collaborative as part of the Pregnancy and Birth to 24 Months Project (Table 1),
and the conclusion statements developed as part of that existing work can be found in Appendix 2.

Table 1. Review history

Date Description Citation
April 2019 Original systematic review Raghavan R, Dreibelbis C, Kingshipp BJ, Wong, YP, Terry N, Abrams B,
conducted by the Pregnancy Bartholomew A, Bodnar LM, Gernand A, Rasmussen K, Siega-Riz AM,
Technical Expert Collaborative as Stang JS, Casavale KO, Spahn JM, Stoody E. Dietary Patterns before and
part of the Pregnancy and Birth to during Pregnancy and Gestational Age- and Sex-Specific Birth Weight: A
24 Months Project published Systematic Review. April 2019. U.S. Department of Agriculture, Food and
Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition
Evidence Systematic Review. Available at:
https://doi.org/10.52570/NESR.PB242018.SR0104.
May 2023 Systematic review protocol for the Fisher JO, Abrams S, Andres A, Byrd-Bredbenner C, Deierlein A, Eicher-
2025 Dietary Guidelines Advisory Miller H, Odoms-Young A, Palacios C, Obbagy J, Bahnfleth C, Nevins J,
Committee published online Raghavan R, Scinto-Madonich S, Higgins M, Butera G, Terry N. Dietary
Patterns Consumed During Pregnancy and Birth Weight: A Systematic
Review Protocol. May 2023. U.S. Department of Agriculture, Food and
Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition
Evidence Systematic Review. Available at: https://nesr.usda.gov/protocols.
October 2023 Revisions to the systematic review Fisher JO, Abrams S, Andres A, Byrd-Bredbenner C, Deierlein A, Eicher-

protocol for the 2025 Dietary
Guidelines Advisory Committee
published online

Miller H, Odoms-Young A, Palacios C, Obbagy J, Bahnfleth C, Nevins J,
Raghavan R, Scinto-Madonich S, Higgins M, Butera G, Terry N. Dietary
Patterns Consumed During Pregnancy and Birth Weight: A Systematic
Review Protocol. May 2023. U.S. Department of Agriculture, Food and
Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition
Evidence Systematic Review. Available at: https://nesr.usda.gov/protocols.

" Dietary Guidelines for Americans: Learn About the Process. 2022. Available at: https://www.dietaryguidelines.gov/work-under-
way/learn-about-process

T 2025 Dietary Guidelines Advisory Committee. 2024. Scientific Report of the 2025 Dietary Guidelines Advisory Committee: Advisory
Report to the Secretary of Health and Human Services and Secretary of Agriculture. U.S. Department of Health and Human Services.
https://doi.org/10.52570/DGAC2025
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February 2024 Revisions to the systematic review Fisher JO, Abrams S, Andres A, Byrd-Bredbenner C, Deierlein A, Eicher-

protocol for the 2025 Dietary Miller H, Odoms-Young A, Palacios C, Obbagy J, Bahnfleth C, Nevins J,
Guidelines Advisory Committee Raghavan R, Scinto-Madonich S, Higgins M, Butera G, Terry N. Dietary
published online Patterns Consumed During Pregnancy and Birth Weight: A Systematic

Review Protocol. May 2023. U.S. Department of Agriculture, Food and
Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition
Evidence Systematic Review. Available at: https://nesr.usda.gov/protocols.

June 2024 Revisions to the systematic review Fisher JO, Abrams S, Andres A, Byrd-Bredbenner C, Deierlein A, Eicher-
protocol for the 2025 Dietary Miller H, Odoms-Young A, Palacios C, Obbagy J, Bahnfleth C, Nevins J,
Guidelines Advisory Committee Raghavan R, Scinto-Madonich S, Higgins M, Butera G, Terry N. Dietary
published online Patterns Consumed During Pregnancy and Birth Weight: A Systematic

Review Protocol. May 2023. U.S. Department of Agriculture, Food and
Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition
Evidence Systematic Review. Available at: https://nesr.usda.gov/protocols.

Methods

The Committee used NESR’s methodology to conduct this systematic review. NESR’s methodology is
described in detail in its methodology manual,” as well as in the Committee’s scientific report.™ This section
presents an overview of the specific methods used to answer the systematic review question: What is the
relationship between dietary patterns consumed during pregnancy and birth weight?

This systematic review is an update to an existing NESR systematic review completed as part of the
Pregnancy and Birth to 24 Months Project by the Pregnancy Technical Expert Collaborative,* which included
evidence published from January 1980 to January 2017. This update synthesized all of the eligible studies
from January 1980 to January 2024 to develop and grade conclusion statements, according to the methods
described below. This means that all of the eligible articles from the existing review and the newly published
articles were re-synthesized as one body of evidence.

Develop a protocol

A systematic review protocol is the plan for how NESR’s methodology will be used to conduct a specific
systematic review and is established by the Committee, a priori, before any evidence is reviewed. The protocol
is designed to capture the most appropriate and relevant body of evidence to answer the systematic review
question. Development of the protocol involves discussion of the strengths and limitations of various
methodological approaches relevant to the question, which then inform subsequent steps of the systematic
review process. The protocol describes all of the methods that will be used throughout the systematic review
process. Additionally, the protocol includes the following components, which are tailored to each systematic
review question: the analytic framework, the inclusion and exclusion criteria, and the synthesis plan. The
Committee used the analytic framework and the inclusion and exclusion criteria from the existing review and

" USDA Nutrition Evidence Systematic Review Branch. USDA Nutrition Evidence Systematic Review: Methodology Manual. February
2023. U.S. Department of Agriculture, Food and Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition Evidence
Systematic Review. Available at: https://nesr.usda.gov/methodology-overview

T 2025 Dietary Guidelines Advisory Committee. 2024. Scientific Report of the 2025 Dietary Guidelines Advisory Committee: Advisory
Report to the Secretary of Health and Human Services and Secretary of Agriculture. U.S. Department of Health and Human Services.
https://doi.org/10.52570/DGAC2025

¥ Raghavan R, Dreibelbis C, Kingshipp BJ, et al. Dietary Patterns before and during Pregnancy and Gestational Age- and Sex-Specific
Birth Weight: A Systematic Review. U.S. Department of Agriculture, Food and Nutrition Service, Center for Nutrition Policy and
Promotion, Nutrition Evidence Systematic Review; 2019. https://doi.org/10.52570/NESR.PB242018.SR0104.
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made adjustments to the protocol, as needed. Differences in the inclusion and exclusion criteria between
existing and updated reviews are documented in Appendix 3.

The protocol was posted online (https://nesr.usda.gov/protocols) for the public to view and comment on.
Revisions to the systematic review protocol were made during the review process. These amendments are
documented in Table 2.

Table 2. Protocol revisions

Date Protocol revision Description

July 2023 The inclusion and exclusion criteria for the intervention/exposure These revisions were made to clarify the
and comparator were revised to clarify that: inclusion and exclusion criteria for the

. _ intervention/exposure and comparator, but do
’ g study mu;t Erot\r/]'?ﬁ a dtescnptt}on/of the foods jnd t not represent a change in how the criteria
everaq[esbln. oI ) 3 intervention/exposure and comparator . applied. These revisions were made
groups 1o be included. before any evidence was synthesized.
»  studies that examine consumption of and/or adherence to
similar dietary patterns of which only a specific component
or food source differs between groups are excluded.

July 2023 Inclusion and exclusion criteria were added for confounders, This revision was made to enable focus on a
specifying that studies must control for at least one key stronger body of evidence. The revision was
confounder listed in the analytic framework to be included. made before any evidence was synthesized.

January Inclusion and exclusion criteria for publication date were updated This revision was made to document the final

2024 to document that the review will include studies published through  publication date range covered by the
January 2024. literature search.

April 2024 Inclusion and exclusion criteria for the outcome were revised to This revision was made to enable focus on risk

only include studies that report categorical birth weight outcomes.
Studies that exclusively report continuous birth weight outcomes
will be excluded.

of birth weight outcomes of greater public
health concern. The revision was made before
any evidence was synthesized.

Develop an analytic framework

An analytic framework visually represents the overall scope of the systematic review question and depicts the
contributing elements that were examined and evaluated. It presents the core elements of each systematic
review question, including the Population (i.e., those who experience the intervention/exposure and/or
outcome), Intervention and/or exposure (i.e., the independent variable of interest), Comparator (i.e., the
alternative being compared to the intervention or exposure), and Outcome(s). Definitions for key terms are also
included because they provide the basis for how concepts are operationalized throughout the review. The
Committee identified key confounders based on their knowledge of nutrition and health research and
experience as subject matter experts. Key confounders are participant characteristics, such as demographics,
health status, and diet and lifestyle behaviors, and/or other factors related to both the intervention/exposure
and the outcome of interest that may impact the relationships of interest. Key confounders were considered
during review and evaluation of the evidence, particularly during the risk of bias assessment of non-
randomized and observational studies.

Figure 1 is the analytic framework for the systematic review. The intervention or exposure of interest is dietary
patterns consumed during pregnancy. The comparators are different dietary patterns or different
adherence/consumption levels to the same dietary pattern. The outcomes are intrauterine growth restriction
(IUGR) in individuals during pregnancy and large-for-gestational age (LGA), small-for-gestational age (SGA),
low birth weight (LBW), and macrosomia in infants at birth. The key confounders are age, race and/or ethnicity,
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socioeconomic position, anthropometry (pre-pregnancy BMI), smoking, parity, diabetes mellitus in current
pregnancy, and current hypertensive disorders of pregnancy.

Figure 1. Analytic framework for the systematic review question: What is the relationship between dietary
patterns consumed during pregnancy and birth weight?

Population Intervention/ Comparator Qutcome Key confounders
exposure
Individuals Consumption of | e  Different dietary In individuals during pregnancy: e Age
gll'g;nngancy a dietary pattern pattern(s) e Intrauterine growth restriction e Race and/or ethnicity
* D(ljfrzerent / (IUGR) e  Socioeconomic position
adnerence In infants at birth:
consumption . e  Anthropometry (pre-
levels to the same | ®  Large-for-gestational age (LGA) pregnancy BMI)
dietary pattern e  Small-for-gestational age (SGA) e Smoking
e Low birth weight (LBW) e  Parity
e Macrosomia e Diabetes mellitus in

current pregnancy

e  Current hypertensive
disorders of pregnancy

Synthesis organization:
l. Population: Individuals during pregnancy
a. Outcome: IUGR; LGA; SGA; LBW; Macrosomia

Key definitions:
Dietary pattern — The quantities, proportions, variety, or combination of different foods, drinks, and nutrients (when
available) in diets, and the frequency with which they are habitually consumed.

Develop inclusion and exclusion criteria

The inclusion and exclusion criteria provide an objective, consistent, and transparent framework for
determining which articles to include in the systematic review (Table 3). These criteria ensure that the most
relevant and appropriate body of evidence is identified for the systematic review question, and that the
evidence reviewed is’:

» Applicable to the U.S. population of interest
* Relevant to Federal public health nutrition policies and programs

* Rigorous from a scientific perspective

"USDA Nutrition Evidence Systematic Review Branch. USDA Nutrition Evidence Systematic Review: Methodology Manual. February
2023. U.S. Department of Agriculture, Food and Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition Evidence
Systematic Review. Available at: https://nesr.usda.gov/methodology-overview
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Table 3. Inclusion and exclusion criteria

Category

Inclusion Criteria

Dietary patterns consumed during pregnancy and birth weight

Exclusion Criteria

Study design

Randomized controlled trials
Non-randomized controlled trials”
Prospective cohort studies
Retrospective cohort studies

Nested case-control studies

e Uncontrolled trialst

e Case-control studies

e  Cross-sectional studies

e Ecological studies

e Narrative reviews

e Systematic reviews

e Meta-analyses

e Modeling and simulation studies

Publication date

January 1980 — January 2024*

e Before January 1980, after January 2024

Population: Human e Non-human
Study participants
Population: At intervention or exposure: e Atintervention or exposure:
Life stage L . o
o Individuals during pregnancy o Individuals before pregnancy
At outcome: o Individuals during postpartum
o Individuals during pregnancy o Infants at birth
o Infants at birth
Population: Studies that exclusively enroll participants not e Studies that exclusively enroll participants:

Health status

diagnosed with a disease$
Studies that enroll some participants:
o diagnosed with a disease;

o who became pregnant using Assisted
Reproductive Technologies;

o  with multiple gestation pregnancies;

O pre- or post-bariatric surgery;

o

o

O and/or hospitalized for an illness, injury, or

diagnosed with a disease;”

who became pregnant using Assisted
Reproductive Technologies;

with multiple gestation pregnancies;
pre- or post-bariatric surgery;

and/or hospitalized for an illness, injury, or
surgery Tt

surgery
Population: Studies that enroll both singleton and multiple e  Studies that enroll both singleton and multiple
Analytic approach gestation pregnancies and present uncombined gestation pregnancies and only present

findings

aggregate findings

" Including quasi-experimental and controlled before-and-after studies

T Including uncontrolled before-and-after studies

* This review update date range encompasses the original systematic review date range, which included articles published from
January 1980 to January 2017

§ Studies that enroll participants who are at risk for chronic disease were included

" Studies that exclusively enroll participants with obesity were included

T Studies that exclusively enroll participants post-cesarean section were included
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Category Inclusion Criteria Exclusion Criteria
Intervention/ Studies that examine consumption of and/or Studies that do not provide a description of the
EXDOSUre adherence to a dietary pattern [i.e., the dietary pattern, which at minimum, must include
P quantities, proportions, variety, or combination of the foods and beverages in the pattern (i.e.,
different foods, drinks, and nutrients (when studies that examine a labeled dietary pattern,
available) in Fiiets, and the frquency .with which but do not describe the foods and beverages
tmh%n?trﬁnhaabcljt::g%piioonnsl:)rf]qtﬁz]’fc;g(c:jl:(:r?g, ata consumed in each intervention/exposure and
beverages in the pattern of each comparator group)
intervention/exposure and comparator group Multi-component intervention in which the
o Dietary patterns may be measured or isolated effect of the dietary pattern on the
derived using a variety of approaches, such outcome(s) of interest is not analyzed or cannot
as adherence to a priori patterns be determined (e.g., due to multiple intervention
(indices/scores), data driven patterns (factor components within groups)
or cluster analysis), reduced rank
regression, or other methods, including
clinical trials
Multi-component intervention in which the
isolated effect of the dietary pattern on the
outcome(s) of interest is provided or can be
determined
Comparator Consumption of and/or adherence to a different Consumption of and/or adherence to a similar
dietary pattern dietary pattern of which only a specific
Different levels of consumption of and/or component or food source is different between
roups
adherence to a dietary pattern group
Outcome(s) Intrauterine growth restriction (IUGR) Birth weight outcomes measured continuously
Large-for-gestational age (LGA)
Small-for-gestational age (SGA)
Low birth weight (LBW)
Macrosomia
Confounders Studies that control for at least one of the key Studies that do not control for any of the key

confounders listed in the analytic framework

confounders listed in the analytic framework

Publication status

Peer-reviewed articles published in research
journals

Non-peer-reviewed articles, unpublished data or
manuscripts, pre-prints, reports, editorials,
retracted articles, and conference abstracts or
proceedings

Language

Published in English

Not published in English

Country”

Studies conducted in countries classified as high
or very high on the Human Development Index
the year(s) the intervention/exposure data were
collected

Studies conducted in countries classified as
medium or low on the Human Development
Index the year(s) the intervention/exposure data
were collected

" The classification of countries on the Human Development Index (HDI) is based on the UN Development Program Human
Development Report Office (http://hdr.undp.org/en/data) for the year the study intervention occurred or data were collected. If the study
does not report the year(s) in which the intervention/exposure data were collected, the HDI classification for the year of publication is
applied. Studies conducted prior to 1990 are classified based on 1990 HDI classifications. If the year is more recent than the available
HDI values, then the most recent HDI classifications are used. If a country is not listed in the HDI, then the current country classification
from the World Bank is used (The World Bank Country and Lending Groups, available from:
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-country-and-lending-groups)
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Search for and screen studies

NESR librarians, in collaboration with NESR analysts and the Committee, used the analytic framework and
inclusion and exclusion criteria to develop a comprehensive literature search strategy. The literature search
strategy included selecting and searching the appropriate bibliographic databases, translating search using
syntax appropriate for the databases being searched, and employing search refinements, such as search
filters. For existing reviews, search strategies were updated, as appropriate, for each database. The full
literature search is documented in Appendix 4.

The results of all electronic database searches, after removal of duplicates, were screened independently by 2
NESR analysts using a step-wise process by reviewing titles, abstracts, and full-texts to determine which
articles meet the inclusion criteria. Manual searching was conducted to find peer-reviewed published articles
not identified through the electronic database search. These articles were also screened independently by 2
NESR analysts at the abstract and full-text levels.

Extract data and assess the risk of bias

NESR analysts extracted all essential data from each included article to describe key characteristics of the
available evidence, such as the author, publication year, cohort/trial name, study design, population life stage
at intervention/exposure and outcome, intervention/exposure and outcome assessment methods, and
outcomes. One NESR analyst extracted the data and a second NESR analyst reviewed the extracted data for
accuracy. Each article included in the systematic review underwent a formal risk of bias assessment, with 2
NESR analysts independently completing the risk of bias assessment using the tool that is appropriate for the
study design. ¥

Synthesize the evidence

The Committee described, compared, and combined the evidence from all included studies to answer the
systematic review question$. Synthesis of the body of evidence involved identifying overarching themes or key
concepts from the findings, identifying and explaining similarities and differences between studies, and
determining whether certain factors impact the relationships being examined, which includes potential causes
of heterogeneity across all included evidence.

Extracted data and risk of bias assessments for all included studies were tabulated to visually display results
and facilitate synthesis. During synthesis, the Committee considered the effect direction, magnitude, and
statistical significance of the results reported across the articles included in the body of evidence. The evidence
was synthesized qualitatively without meta-analysis of effect estimates, statistical pooling or conversion of
data, or quantitative tests of heterogeneity.

The synthesis plan for this review was designed with the end-use in mind, to inform the Committee’s advice to
HHS and USDA regarding dietary guidance across life stages. The first level of synthesis organization was by
population at intervention or exposure, which includes individuals during pregnancy. Then, the evidence was

organized by similar outcome based on the available evidence. When synthesizing dietary patterns evidence,

" Sterne JAC, Savovi¢ J, Page MJ, et al. RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ 2019; 366:
14898.d0oi:10.1136/bm;.14898

T Sterne JAC, Hernan MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of bias in non-randomized studies of interventions.
BMJ 2016; 355; i4919; doi: 10.1136/bm;.i4919

* Higgins JPT, Morgan RL, Rooney AA, et al. A tool to assess risk of bias in non-randomized follow-up studies of exposure effects
(ROBINS-E). Environment International 2024 (published online Mar 24); doi: 10.1016/j.envint.2024.108602

§ USDA Nutrition Evidence Systematic Review Branch. USDA Nutrition Evidence Systematic Review: Methodology Manual. February
2023. U.S. Department of Agriculture, Food and Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition Evidence
Systematic Review. Available at: https://nesr.usda.gov/methodology-overview
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focus was placed on the food and beverage components of the dietary patterns examined in the included
studies (i.e., fruits, vegetables, whole grains, seafood), and not on the “label” or “hame” of the pattern assigned
by researchers (e.g., Mediterranean). To accomplish this, data visualizations were created to illustrate the
components reflected in each dietary pattern studied. These visualizations allowed the Committee to compare
and contrast the results across patterns while also identifying common foods and beverages reflected in
patterns associated with beneficial, null, or adverse health outcomes.”

Develop conclusion statements and grade the evidence

After the Committee synthesized the body of evidence, they drafted conclusion statements. A conclusion
statement is one or more summary statements carefully constructed to answer the systematic review question.
Each conclusion statement reflects the evidence reviewed, as outlined in the analytic framework (e.g., PICO
elements) and synthesis plan, and does not take evidence from other sources into consideration. Conclusion
statements do not draw implications and should not be interpreted as dietary guidance. The Committee
reviewed, discussed, and revised the conclusion statements until they reached agreement on wording that
accurately reflected the body of evidence.

The Committee then graded the strength of the evidence underlying each conclusion statement. They did this
using NESR'’s predefined criteria, based on five grading elements: consistency, precision, risk of bias,
directness and generalizability of the evidence. Study design and publication bias were also considered.’

e Consistency: Consistency considers the degree of similarity in the direction and magnitude of effect
across the body of evidence. This element also considers whether differences across the results can be
explained by variations in study designs and methods.

e Precision: Precision considers the degree of certainty around an effect estimate for a given outcome.
This element considers measures of variability, such as the width and range of confidence intervals, the
number of studies, and sample sizes, within and across studies.

¢ Risk of bias: Risk of bias considers the likelihood that systematic errors resulting from the design and
conduct of the studies could have impacted the accuracy of the reported results across the body of
evidence.

o Directness: Directness considers the extent to which studies are designed to directly examine the
relationship among the interventions/exposures, comparators, and outcome(s) of primary interest in the
systematic review question.

e Generalizability: Generalizability considers whether the study participants, interventions and/or
exposures, comparators, and outcomes examined in the body of evidence are applicable to the U.S.
population of interest for the review.

The Committee assigned a grade to each conclusion statement (i.e., strong, moderate, limited, or grade not
assignable). The grade communicates the strength of the evidence supporting a specific conclusion statement
to decision makers and stakeholders. A conclusion statement can receive a grade of Strong, Moderate, or
Limited, and if insufficient or no evidence is available to answer a systematic review question, then no grade is
assigned (i.e., Grade Not Assignable) (Table 4). The overall grade is not based on a predefined formula for
scoring or tallying ratings of each element. Rather, each overall grade reflects the expert group’s thorough
consideration of all of the grading elements, as they each relate to the specific nuances of the body of
evidence under review.

" English LK, Raghavan R, Obbagy JE, et al. Dietary Patterns and Health: Insights From NESR Systematic Reviews to Inform the
Dietary Guidelines for Americans. JNEB. 2024 Jan; 56(4):75-87. doi: 10.1016/j.jneb.2023.10.001

T Spill MK, English LK, Raghavan R, et al. Perspective: USDA Nutrition Evidence Systematic Review Methodology: Grading the
Strength of Evidence in Nutrition- and Public Health-Related Systematic Reviews. Adv Nutr. 2022 Aug 1;13(4):982-991. doi:
10.1093/advances/nmab147
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Table 4. Definitions of NESR grades

Grade Definition

Strong The conclusion statement is based on a strong body of evidence as assessed by consistency,
precision, risk of bias, directness, and generalizability. The level of certainty in the conclusion is
strong, such that if new evidence emerges, modifications to the conclusion are unlikely to be
required.

Moderate The conclusion statement is based on a moderate body of evidence as assessed by consistency,
precision, risk of bias, directness, and generalizability. The level of certainty in the conclusion is
moderate, such that if new evidence emerges, modifications to the conclusion may be required.

Limited The conclusion statement is based on a limited body of evidence as assessed by consistency,
precision, risk of bias, directness, and generalizability. The level of certainty in the conclusion is
limited, such that if new evidence emerges, modifications to the conclusion are likely to be required.

Grade Not A conclusion statement cannot be drawn due to either a lack of evidence, or evidence that has
Assignable severe limitations related to consistency, precision, risk of bias, directness, and generalizability.

Recommend future research

The Committee identified and documented research gaps and methodological limitations throughout the
systematic review process. These gaps and limitations are used to develop research recommendations that
describe the research, data, and methodological advances that are needed to strengthen the body of evidence
on a particular topic. Rationales for the necessity of additional or stronger research are also provided with the
research recommendations.

Peer review

This systematic review underwent external peer review in a process coordinated by staff from National
Institutes of Health (NIH). NIH staff identified potential peer reviewers through outreach to a variety of
professional organizations to select academic reviewers from U.S. colleges and universities across the country
with a doctorate degree, including MDs, and expertise specific to the questions being reviewed. All peer
reviewers were external to the Dietary Guidelines process, and therefore, current Committee members or
Federal staff who supported the Committee or the development of the Dietary Guidelines were not eligible to
serve as peer reviewers.

The peer review process was anonymous and confidential in that the peer reviewers were not identified to the
Committee members or NESR staff, and in turn, the reviewers were asked not to share or discuss the review
with anyone. Peer reviewers were made aware that per USDA, Food and Nutrition Service (FNS) agency
policy, all peer reviewer comments would be summarized and made public, but comments would not be
attributed to a specific reviewer.

Peer review occurred after draft conclusion statements were discussed by the full Committee at its third, fourth,
fifth, and sixth public meetings. NIH staff assigned and distributed the reviews to at least 2 peer reviewers
based on area of expertise. Following peer review, the Committee reviewed and discussed comments and
made revisions to the systematic review, as needed, based on the discussion.
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Health equity considerations

The Committee was charged by HHS and USDA to review all scientific questions with a health equity lens to
ensure that the next edition of the Dietary Guidelines is relevant to people with diverse racial, ethnic,
socioeconomic, and cultural backgrounds. The Committee made a number of health equity considerations
throughout the NESR systematic review process. The Committee’s Scientific Report” includes a more detailed
discussion of their approach to applying a health equity lens to their review of evidence, but examples

include consideration of key confounders relevant to health equity and assessment of generalizability of the
evidence.

Results

Literature search and screening results

Articles included in this systematic review were identified from literature searches conducted to identify all
potentially relevant articles for 2 systematic reviews assessing the relationship between dietary patterns
consumed during pregnancy and birth weight and gestational age.T The literature search (Appendix 4) yielded
1,594 search results after the removal of duplicates (see Figure 2). Dual-screening resulted in the exclusion of
1,075 titles, 198 abstracts, and 265 full-texts articles. Reasons for full-text exclusion are in Appendix 5. Eleven
additional articles were identified from the existing review* and 1 additional article was identified from the
manual search. The body of evidence included 60 articles.

" 2025 Dietary Guidelines Advisory Committee. 2024. Scientific Report of the 2025 Dietary Guidelines Advisory Committee: Advisory
Report to the Secretary of Health and Human Services and Secretary of Agriculture. U.S. Department of Health and Human Services.
https://doi.org/10.52570/DGAC2025

T Abrams SA, Andres A, Byrd-Bredbenner C, et al. Dietary Patterns Consumed During Pregnancy and Gestational Age at Birth: A
Systematic Review. U.S. Department of Agriculture, Food and Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition
Evidence Systematic Review; 2025. https://doi.org/10.52570/NESR.DGAC2025.SR26

¥ Raghavan R, Dreibelbis C, Kingshipp BJ, et al. Dietary Patterns before and during Pregnancy and Gestational Age- and Sex-Specific
Birth Weight: A Systematic Review. U.S. Department of Agriculture, Food and Nutrition Service, Center for Nutrition Policy and
Promotion, Nutrition Evidence Systematic Review; 2019. https://doi.org/10.52570/NESR.PB242018.SR0104.
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Figure 2. Literature search and screen flowchart

Existing reviews Electronic databases searched Manual search

Pubmed: 841
Embase: 1,286
Cochrane: 249
CINAHL: 542
N= 2,918 (N= 1,594 after deduplication)

Search

Titles screened Articles excluded

Articles excluded

Screen

Full-texts screened Articles excluded

N= 321 265

Articles from existing reviews Articles from electronic databases Articles from manual search

Articles included in the updated systematic review

Included Articles

Birth weight, N= 60
Gestational age, N= 40
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Description of the evidence

This systematic review included 60 articles from 59 studies, including 50 articles from 50 prospective cohort
studies (PCS; 3 articles analyzed multiple PCS),"* 10 articles from 8 randomized controlled trials (RCT),%'-¢°
and 1 article from a non-randomized controlled trial (NRCT),®8 that address the relationship between dietary
patterns during pregnancy and birth weight (Table 8). The analytic sample sizes for the RCT and NRCT
ranged from 196 to 1,095, with approximately half including 2500 participants.3'-555860 For the PCS, the
analytic sample sizes ranged from 94 to 72,317, but only 9 studies had <500 participants.'31524.27.34.35.37.42 Thg
studies were conducted in: the United States (15 articles),>#10:13.14.24,26,27,36,38,45,46,48,56.59 Spqin (7 articles),®93%:5%-
5498 China (6 articles),®232°4147.60 Norway (4 articles),"'":187 Brazil (4 articles),!?34042 the United Kingdom (3
articles),®'2°" Japan (3 articles),®>334 Ireland (3 articles),®3*3" Australia (3 articles),’®*3% Iran (2 articles),®*
France (2 articles),®??> Mexico (2 articles),*° Italy (2 articles),>*° and Singapore,’ Poland,® the Netherlands,®
Korea,? Iceland,'® Greece,® Denmark,?' Czechia,?® and Canada*® (1 article each).

Population

Age
Participant age generally ranged from the mid-twenties to early-thirties in the PCS."*® The mean age of
participants in the RCT or NRCT was slightly higher, ranging from 29 years to 37 years.5"%°

Health status

Pre-pregnancy BMI

All but 2 articles'®2! reported information regarding pre-pregnancy BMI. Approximately 70% of articles enrolled
participants with a mean BMI or a majority of participants with BMI <25.1:2:4-11.13,17-20,22,23,25,26,28-33,35,38,39,41-
44.47,49,52-55,57,58.60 Among the remaining articles, 13 enrolled participants with a mean BMI or a majority of
participants with BMI 225,3.15.24.27,34,36,37.40,45:46.48.50,56 \whjle 4 enrolled participants with a mean BMI or a majority
of participants with BMI 230.1214.51.59

Diabetes and gestational diabetes

Eighteen articles did not provide information on diabetes, including gestational diabetes mellitus (GDM), in the
current pregnancy.36:9.14-16,19,21,29-33,39.4146.50 The percent of participants with GDM ranged from approximately
0% to 28% in the 26 articles that reported this information.47:8.10.12,13,18,24,27,28,34-36,38,40,44,45.47-49.51-56 Additionally,
14 articles reported that no participants had chronic or pre-pregnancy diabetes?’:1213.17.18.24-26,34,36,40.55-57 gnd 5
articles reported that approximately 1% to 7% of participants had chronic or pre-pregnancy diabetes.%10.27:4%.54
One final article reported that 32% of participants had either diabetes or GDM.*

Hypertensive disorders of pregnancy

Thirty articles did not provide information on current hypertensive disorders of pregnancy (HDP).-3.6.9.11.14-
17,19,21-24,27,29-34,36,39,40,43,46,49,50.56.60 Gestational hypertension ranged from approximately 0% to 5% of participants
in the 7 articles that reported this information.®204152-%5 Pre-eclampsia, which was reported in 11 articles,
ranged from approximately 1.5% to 8.5% of participants.*7:81218.28.37.38,44.47.51-55 Adqditionally, 3 articles reported
that none of the participants had chronic hypertension,?>267 while 1 article noted that approximately 2% of
participants had chronic hypertension.*® Approximately 0% to 11% of participants in 7 articles had unspecified
HDP,713:3537:4447.48 while an eighth article reported that approximately 23% of participants had unspecified

HDP 45
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Race and/or ethnicity

Twenty-five articles did not provide information on the race and/or ethnicity of participants.'?511.16.17.19-22,29-
34,37,41-44.47.80 Across the remaining 35 articles, individuals of several races and/or ethnicities were represented,
including participants who were White, Black or African American, Hispanic or Latino, Asian or Pacific Islander,
and American Indian or Alaska Native.

White

White individuals made up approximately 15% to 100% of participants across 28 articles.*®%10.12-

15,18,24,26,28,36,38,40,45,46,48,49,51-57.59 Of these, 20 articles reported having a study sample consisting predominantly of
Whlte partiCipantS.4’6’9’10’12_15’18’24’26’36’38’45’49’52_55’57’59

Black or African American

Fifteen articles reported that approximately 2% to 35% of participants were Black or African
American,*9:12.13,24,26,38,45.46,48,49,51,54,56.59 with 1 additional article reporting that 70% of participants were Black.'

Hispanic or Latino

Thirteen articles reported that approximately 7% to 41% of participants were Hispanic or
Latino,*9:13:24.2627,45,46,48,52-54.56 yjith 3 additional articles reporting that >75% of participants were Hispanic or
Latino.3398

Asian or Pacific Islander

Next, 12 articles reported that approximately 1% to 44% of participants were Asian or Pacific
Islander,®12:1324,26,45:46:48.49.51,54.55 \jjth 4 additional articles reporting that >95% of participants were Asian or
Pacific Islander.”:823.2°

Individuals of other races and/or ethnicities

Only 1 study specifically reported the inclusion of participants who were American Indian or Alaska Native
(0.3%).2* Seventeen articles reported an “other” category with proportions ranging from 0.3% to 17%.4'%
14,24,26,38,39,45,48,49,51-53,55,56.59 OQne article reported that 57% of participants were non-White.*°

Socioeconomic position

All but 3 articles'®?"" reported information on measures of participant socioeconomic position (SEP). The
most common metrics included education, income, and occupation or employment.

Education

Forty-nine articles reported on participant education,'-14.17-20.22-33,36-50,52,53,56-5¢ Of these, the majority of
participants had at least some tertiary, college, or university education.36-1214,17-20,22-26,30-33,36-38,41-46,48,49,52,53,56,57
However, in 11 articles most participants had a high school education (or equivalent) or less.'251327-29,39,47,50,58

Income, occupation or employment, and other measures

Twenty-six articles reported on participant income.':8:11:13.14.18,20,22-25,27,28,30-32,36,38,43-46,48,49.56.59 \\/jle 4 articles had
a majority of participants with less than a “middle” class income,’-'4%728 22 articles had a majority of

participants with a “middle” class income or higher, or the level of income was unclear.81.13.18:20,22-2530-32,36,38,43-
46,48,49,56,59

Eighteen articles reported on participant occupation or employment.24:18:2224,28,32,34,35,37,39,43,46,53,58.60 Elgven of
these articles reported that the majority of participants were employed outside of the home.2#:18:22.28,35,39.43,46,53,60
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Ten articles used other measures to assess SEP among participants.*?12.154041.4546.54.85 The most common of
these included assessments of socioeconomic index or level, with 5 articles reporting that the majority of
participants had moderate or higher SEP®4041:5455 and 2 articles reporting that the majority of participants had
lower SEP."2"5 Three articles reported the type of health insurance utilized by participants; all noted that the
majority of participants had private health insurance.*#%4¢

Smoking

Thirteen articles did not provide information on smoking.3812:20.24.28,34,37.384147.50.51 Among the 40 articles that
reported on smoking during pregnancy, 4 did not include any current smokers,'6:56:57°° 22 reported that <10%
of participants smoked during pregnancy,’-27:10.11.17-19.27,29,33,36,43,46,48,49,52-55.58.60 gnd 14 reported that
approximately 11% to 42% of participants smoked during pregnancy.®6:9.13-15.22,30-32.35.39.40.44 Additionally, 1
article noted that 30% of participants were exposed to passive smoking during pregnancy.?® Smoking ever or
before pregnancy was examined in several articles, with 11 reporting that approximately 4% to 37% of
participants were former smokers*10:19.23.2932,33:404244.49 gnd 3 reporting that approximately 23% to 44% of
participants had ever smoked.?"26:45

Interventions/exposures and comparators

Dietary pattern methodology

Dietary patterns were assessed primarily using an experimental diet, index/score analysis, and factor/cluster
analysis, with few studies using reduced rank regression or other methods. Specifically, 10 articles from 8 RCT
and 1 NRCT assigned participants to an experimental diet,>-%° 26 articles used at least 1 index or score to
assess dietary patterns,3°6:910.13.14,17-19,24,26,30,31,33,35-41,43,45.46.48.50 23 grticles used factor or cluster analysis,*
4.7,8,11,12,15,16,21,23,25,27-29,32,34,42,44,46,47:49.50 gnd 4 articles used reduced rank.'20-2244 Additionally, 1 article assessed
dietary patterns based on a partial least squares method.* The dietary pattern components are detailed in
Table 5 and visualized in Appendix 6.
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Table 5. Dietary pattern components”

Reference

Dietary pattern

Dietary patterns consumed during pregnancy and birth weight

Dietary pattern components

Al Wattar, 201951

Mediterranean-style
supplemented w/ mixed nuts
and EVOO

Positive: Olive oil (as main fat and svg/d); Nuts (including peanuts)
Vegetables; Fruit (including juice); Pulses; Fish or shellfish; White
meat over red meat

Negative: Red or processed meat; Butter, margarine, or cream; SSB;
Commercial sweets or pastries

Assaf-Balut, 201752

Assaf- Balut, 201953

Mediterranean-style
supplemented w/ pistachios
and EVOO

Positive: Olive oil (as main fat and svg/d); Vegetables; Fruit (including
juice); Red wine; Pulses; Fish/seafood; Nuts; White over red meat;
Traditional sauce of tomatoes, garlic, onion, or leeks sautéed in olive
oil

Negative: Red or processed meat; Butter, margarine, or cream; SSB;
Commercial pastries

Crovetto, 202154

Mediterranean-style

Positive: EVOO; walnuts; vegetables; fresh fruit; dairy products; whole
grains; sofrito; legumes; fish; fatty fish; white meat

Negative: Refined grains; red meat; processed meat; soda drinks;
commercial bakery foods, sweets, and pastries; butter, margarine, or
cream

Dodd, 2019%

HEI

Positive: Vegetables; fruit; dairy

Gallagher, 2018%

HEI-2010

Positive: Vegetables; fruits; whole grains; total protein foods; plant
proteins; seafood; dairy; fatty acids

Negative: Refined grains; energy from added sugars, solid fats,
alcohol; sodium

Khoury, 200557

Cholesterol-lowering diet
advice

Positive: Fish and fish products; fatty fish and fish products; rapeseed-
based margarine; oils; olive oil; rapeseed oil; nuts, olives, and seeds;
vegetables; fruits

Negative: Fatty milk; meat and meat products; fatty minced meat;
butter; hard margarines

Melero, 202038

Mediterranean-style
supplemented w/ pistachios
and EVOO

Positive: Vegetables; dishes with tomato sauce (tomato, garlic, onion,
leek, olive oil); pulses; nuts; fish; white meat over red meat; olive oil;
olive oil as principal cooking fat.

Negative: Commercial pastries; red meat or sausages; animal fat;
SSB

Alcohol and fruit (including juice) components excluded

Van Horn, 201859

DASH-style

Positive: Vegetables (not potatoes); nuts and legumes; fruit (including
fruit juice); whole grains; low-fat dairy
Negative: Red and processed meat; sweetened beverages; sodium

Zhao, 2022%

Mediterranean-style w/
recommended additional
pistachios and EVOO

Positive: Olive oil (as main fat and svg/d); Vegetables; Fruit (including
juice); Red wine; Pulses; Fish/seafood; Nuts; White over red meat;
Traditional sauce of tomatoes, garlic, onion, or leeks sautéed in olive
oil

Negative: Red or processed meat; Butter, margarine, or cream; SSB;
Commercial pastries

Index/Score Analysis

Ancira-Moreno, 202050

Maternal Diet Quality Score

Positive components: fruits and vegetables (=400/d), PUFA (6% of
total energy), low fat dairy products (2 svg/d), legumes (2 svg/d)
Negative components: red meat (<500 g/wk), saturated fat and/or
added sugars (<10% of energy)

Berube, 20233

HEI-2015

Positive components: total fruits, whole fruits, total vegetables, greens
and beans, whole grains, dairy, total protein, seafood and plant
protein, fatty acids.

Negative components: refined grains, sodium, saturated fat, added
sugars.

“‘Abbreviations: AHEI: Alternative Healthy Eating Index; d: day; DASH: Dietary Approaches to Stop Hypertension; DHA:
docosahexaenoic acid; DP: dietary pattern(s); EPA: eicosapentaenoic acid; EVOO: extra virgin olive oil; FIGO: International Federation
of Gynecology and Obstetrics; g: gram(s); HEI: Healthy Eating Index; kcal: kilocalorie(s); mg: milligram(s); MUFA: monounsaturated
fatty acids; OMNI: Optimal Macronutrient Intake; PCA: principal component analysis; PLS: partial least squares; PUFA: polyunsaturated
fatty acids; SFA: saturated fatty acids; SSB: sugar-sweetened beverages; svg: serving; T#: Trimester; ug: microgram(s); w/: with; wk:

week
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Reference

Dietary pattern

Dietary patterns consumed during pregnancy and birth weight

Dietary pattern components

Chatzi, 2012°

Mediterranean Diet

Positive components: vegetables, legumes, fruits and nuts, cereals,
fish and seafood, dairy products, and the ratio of MUFA:SFA
Negative components: all types of meat

Chen, 20216

DASH

Positive components: fruits, vegetables excluding potatoes, total
grains, non-full-fat dairy products, nuts/seeds/legumes.

Negative components: red and processed meats, SSB/sweets/added
sugars, sodium.

Diaz-Lopez, 2022°

Relative Mediterranean Diet

Positive components: fruits, vegetables, legumes, cereals, fresh fish
and olive oil
Negative components: meat, dairy, alcohol

Emond, 201810

AHEI-2010

Positive components: fruits, vegetables, whole grains, nuts and
legumes, long-chain omega-3 fatty acids (EPA+DHA), PUFA
Negative components: sugary beverages, red and processed meats,
trans fatty acids, sodium.

Modified to exclude moderate alcohol component.

Fulay, 20183

DASH

Positive components: fruits; vegetables; whole grains; nuts/legumes;
low-fat dairy
Negative components: sodium; SSB; red and/or processed meats

DASH OMNI

Positive components: fruits; vegetables; whole grains; nuts/legumes;
low-fat dairy; MUFA and PUFA
Negative components: sodium; SSB; red and/or processed meats

Gonzalez-Nahm, 20194

AHEI-2010

Positive components: vegetables, fruit, whole grains, nuts and
legumes, long-chain omega-3 fatty acids (DHA and EPA), PUFA
Negative components: SSBs, red/processed meat, trans fat, sodium
Modified to exclude alcohol component

Hillesund, 201417

New Nordic Diet

Positive components: (i) eating 224 main meals/wk; (ii) eating Nordic
fruits =5 times/wk; (iii) eating root vegetables 25 times/wk; (iv) eating
cabbage =2 times/wk; (v) eating potatoes =one-third of total occasions
of eating potatoes, rice or pasta; (vi) choosing whole grain bread more
often than refined bread; (vii) eating oatmeal Zmonthly; (viii) eating
fish/game/berries about 2 times/wk; (ix) drinking milk more often than
juice; and (x) drinking =6 times as much water as SSB

Hillesund, 201818

Norwegian Fit For Delivery

Positive components: regular meals; drinking water when thirsty;
vegetables w/ dinner; fruits and vegetables between meals; reading
nutrition labels before buying

Negative components: sweets and snacks without appreciation; large
portion sizes of unhealthy foods; added sugar; salt; eating beyond
satiety

Hrolfsdottir, 201919

Dietary risk score

Negative components: Not eating a varied diet (excluded/avoided any
of the main food groups: cereal, vegetables/fruits, fish, meat, eggs,

high-fat foods, or dairy), fruits/vegetables <5/d, dairy <2/d, whole grain
products <2/d, sugar/artificially sweetened beverages >5/d, dairy 25/d

Lipsky, 202324

HEI-2015

Positive components: total fruit, whole fruit, total vegetables, greens
and beans, whole grains, dairy, total protein, seafood and plant
proteins, fatty acids.

Negative components: refined grains, sodium, added sugars,
saturated fats.

Makarem, 202226

Alternative Mediterranean
Diet

Positive components: Vegetables (not potatoes); Legumes; Fruit;
Nuts; Whole Grains; Fish; MUFA:SFA

Negative component: Red and Processed Meat

Moderate component: Alcohol

Navarro, 201931

HEI-2015

Positive components: total fruits, whole fruits, total vegetables, greens
and beans, total protein containing foods, seafood and plant proteins,
whole grains, dairy, ratio of PUFAs and MUFAs to SFAs

Negative components: refined grains, sodium, added sugars,
saturated fats

Navarro, 20203°

HEI-2015

Positive components: total fruit, whole fruit, total vegetables, greens
and beans, whole grains, dairy, total protein, seafood and plant
proteins, fatty acids.

Negative components: refined grains, sodium, added sugars,
saturated fats.
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Reference

Dietary pattern

Dietary patterns consumed during pregnancy and birth weight

Dietary pattern components

Okubo, 2023%

Balanced diet score

Positive components: Grain dishes, vegetable dishes, fish and meat
dishes, milk, fruits.

Negative components: snacks and alcoholic beverages, sodium from
seasonings

Parisi, 202035

FIGO Recommendations

Positive components: meat, fruit and vegetables, fish, dairy products,
whole cereals, hemoglobin concentration, folic acid supplementation,
iodized salt, sun exposure.

Negative components: sweets and snacks.

Poon, 201336

AHEI Pregnancy

Positive components: vegetables, whole fruit, whole grains, nuts and
legumes, long-chain omega-3 fats (EPA+DHA), PUFA, calcium, folate,
iron.

Negative components: SSB, red/processed meat, trans fat, sodium.

Alternative Mediterranean
Diet

Positive components: vegetables, legumes, fruits, nuts, whole grains,
fish, MUFA:SFA
Negative component: red and processed meat

Reyes-Lopez, 202157

AHEI-2010 Pregnancy

Positive components: vegetables, fruit, whole grains, nuts and
legumes, fish, PUFA, calcium, iron, folate.

Negative components: SSBs and fruit juice, red/processed meat, trans
fat.

Rifas-Shiman, 20093

AHEI Pregnancy

Positive components: vegetables, fruit, ratio of white to red meat, fiber,
ratio of PUFA to SFA, and folate, calcium, and iron from foods
Negative component: trans fat

Rodriguez-Bernal, 20103°

AHEI Pregnancy

Positive components: vegetables (5 svg/d), fruit (4 svg/d), nuts and
soy (1 svg/d), ratio of white meat (fish and poultry) to red meat (4:1),
cereal fiber (15g/d), ratio of polyunsaturated to saturated fat (=1), and
folate (=600g/d), calcium (=1000mg/d), and iron (=27mg/d) from foods
Negative components: trans fat

Santos, 202140

Diet Quality Index Adapted
for Pregnant Women

Positive components: (/1000 kcal): vegetables =21.5 svg; legumes
20.05 svg; fresh fruits 21.5 svg; fibers 228.0 g; omega-3 21.4 g;
calcium 2800 mg; folate 2520 ug; iron 222 mg

Negative components: ultra-processed foods 245% of kcal

Sun, 2023*1

Dietary diversity score

Positive components: starchy staples, beans and peas, nuts and
seeds, dairy, flesh foods (meat, fish), eggs, vitamin A-rich dark green
vegetables, other vitamin A-rich fruits and vegetables, other
vegetables, other fruits

Xu, 20234

Dietary behaviour score

Positive components: fruit, vegetables.
Negative components: processed meat, fast food, chips, soft drink

Junk food score

Positive components: processed meat, fast food, chips, soft drink

Yee, 202045

HEI-2010

Positive components: Total Vegetables; Greens and Beans; Total
Fruit; Whole Fruit; Whole Grains; Seafood and Plant Proteins; Total
Protein Foods; Dairy; Fatty Acids

Negative components: Refined Grains; Empty Calories (i.e., energy
from solid fats, alcohol, and added sugars); Sodium

Yisahak, 202146

AHEI-2010

Positive components: vegetables, fruits, whole grains, nuts and
legumes, long-chain omega-3 fatty acids (EPA and DHA), PUFAs.
Negative components: SSB red/processed meats, trans fat, sodium.
Modified to eliminate alcohol component.

Alternative Mediterranean
Diet

Positive components: vegetables excluding potatoes, legumes, fruit,
nuts, whole grains, fish, ratio of MUFA:SFA.

Negative components: red and processed meats.

Modified to eliminate alcohol component.

DASH

Positive components: vegetables, fruits, whole grains, low-fat dairy,
nuts, seeds, legumes.
Negative components: red and processed meat, SSB, sodium.
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Reference

Dietary pattern

Dietary patterns consumed during pregnancy and birth weight

Dietary pattern components

~Zhu, 20197

HEI-2010

Positive components: total fruit, whole fruit, total vegetables, greens
and beans, whole grains, dairy, total protein foods, seafood and plant
proteins, fatty acids.

Negative components: refined grains, sodium, empty calories from
solid fats and added sugars.

Alcohol component excluded from empty calories

Factor/Cluster Analysis

Ancira-Moreno, 202050

Healthier DP

Higher intake of white meat and eggs, low fat dairy products, cereals
and tubers, fruits and vegetables.

Lower intake of high saturated fat and/or added sugar foods, SSB,
legumes.

Mixed DP

Higher intake of SSB, red and processed meat, cereals and tubers,
supplements.

Lower intake of oils and fats, high saturated fat and/or added sugar
foods, white meat and eggs, low fat dairy products.

Barchitta, 20232

Cluster 1 (reference group)

Higher intake of potatoes, cooked and raw vegetables, legumes, fruits,
nuts, yogurt, rice, wholemeal bread, white meat, offal, fish, eggs,
butter and margarine, coffee, tea, soup.

Cluster 2 Higher intake of milk, pasta, white bread, shellfish, vegetable and olive
oils, sweets, fruit juices, dipping sauces, salty snacks, fries.
Berube, 20233 Western Higher intake of cakes, pies, and cookies, processed meats, American

dishes, candy, sweetened beverages, salty snacks.

Fruits and vegetables

Higher intake of nonstarchy vegetables, starchy vegetables, beans
and peas, meat/vegetable soups, whole fresh fruit.

Bodnar, 20244

High fruits, vegetables,
whole grains, and plant
proteins

Higher intake of vegetable medley/other vegetables, apples/pears,
tomatoes, lettuce, broccoli, bananas, spinach/greens, strawberries/
other berries, avocado, citrus fruits, tofu/meat substitutes,
peaches/plums/apricots/nectarines, yogurt, salad dressing, peas/string
beans, nuts/ seeds/nut or seed mixed dishes, sweet potatoes, other
fruit/fruit salad, melon, coffee.

Sandwiches and snacks

Higher intake of coffee, alcoholic beverages, whole wheat bread, cold
cuts, skim milk, diet soda/diet fruit drinks, pretzels/fat-free
crackers/rice cakes, nuts/seeds/nut or seed mixed dishes, condiments,
salad dressing, cream, unfried chicken or turkey/ mixed dishes,
crackers, reduced fat cheese, jam/ jelly, white breads, sugars/honey,
regular cheese, mayonnaise, nondairy creamer/cream substitutes.

Beverages, refined grains,
and mixed dishes

Higher intake of reduced fat milk, 100% juice (not orange or
grapefruit), rice/rice mixed dishes, 100% orange or grapefruit juice,
Mexican mixed dishes, dried beans, soup, liver/other organ meats,
whole milk, cold cereals, hot cereal, oils, vegetable juice, other white
potatoes, vegetable mixed dishes, other meat/other meat mixed
dishes, syrups/ toppings, eggs/egg mixed dishes, pancakes/
waffles/French toast/Pop Tarts, coleslaw.

High fat, sugar, and sodium

Higher intake of regular soda, fried chicken or fried turkey, fried white
potatoes, burgers, sausage/ franks/bacon/ribs, fruit drinks,
chips/popcorn/other salty snacks, candy, pizza, grain desserts, other
meat/other meat mixed dishes, white yeast breads,
pancakes/waffles/French toast/Pop Tarts, dairy desserts, margarine,
quick breads, beef/beef mixed dishes, crackers, other white potatoes,
mayonnaise.

Chia, 20167

Vegetable, fruit, and white
rice

Higher intakes of vegetables, fruits, plain white rice, whole-grain
bread, fish, and nuts and seeds.

Lower intakes of fried potatoes, burgers, carbonated and sweetened
drinks, and flavored rice.

Seafood and noodle

Higher intakes of soup, seafood, fish and seafood products, noodles
(flavored and in soup), and low-fat red meat.

Lower intakes of legumes, ethnic bread, white rice, and curry-based
gravies.
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Reference

Dietary pattern

Dietary patterns consumed during pregnancy and birth weight

Dietary pattern components

Chia, 2016 (continued)

Pasta, cheese, and
processed meat

Higher intake of pasta-, tomato-, and cream-based gravies, cheese,
and processed meat.

de Seymour, 20228

Fish, poultry and vegetables

Higher in fish; poultry; legumes and bean products; green leafy
vegetables; root vegetables; other vegetables; seafood; fruits; eggs;
organ meats; beverages; bread; dairy; soup; nuts.

Pasta, sweetened
beverages, oils and
condiments

Higher in pasta; sweetened beverages; oils and condiments; fast food.

Englund-Ogge, 2019

High prudent

Higher intake of raw and cooked vegetables, salad, onion/leek/garlic,
fruit and berries, nuts, vegetable oils, water as beverage, whole grain
cereals, poultry, and fibre rich bread.

Lower intake of processed meat products, white bread, pizza/tacos.

Individuals in high prudent were in highest tertile of high prudent and in
lowest or middle tertile of high western and high traditional.

High western (reference
group)

Higher intake of salty snacks, chocolate and sweets, cakes, French
fries, white bread, ketchup, sugar sweetened drinks, processed meat
products, pasta.

Lower intake of lean fish, fibre rich bread.

Individuals in high western were in highest tertile of high western and
in lowest or middle tertile of high prudent and high traditional.

High traditional

Higher intake of boiled potatoes, fish products, gravy, lean fish,
margarine, rice pudding, low fat milk, cooked vegetables.
Lower intake of poultry, pizza/tacos.

Individuals in high traditional were in highest tertile of high traditional
and in lowest or middle tertile of high prudent and high western.

Flynn, 20162

Fruit and vegetable

Higher intake of bananas, citrus fruit, dried fruit, fresh fruit, green
vegetables, pulses, root vegetables, salad vegetables, tropical fruit,
yoghurt.

African/Caribbean Higher intake of red meat, cassava, white meat, pilau/fried/jollof rice,
plantain, white/brown/basmati rice, fish.

Processed Higher intake of chocolate, crisps, green vegetables, potatoes,
processed/meat products, root vegetables, squash/fizzy drinks, sugar
free drinks, takeaway/oven chips.

Snacks Higher intake of biscuits/cookies, cakes/pastries, chocolate, full fat

cheese, sweets.

Grieger, 20141%

High-protein/fruit

Higher intake of fish, meat, chicken, fruit, whole grains.

High-fat/sugar/takeaway

Higher intake of takeaway foods, potato chips, refined grains, added
sugar.

Vegetarian-type

Higher intake of vegetables, whole grains, legumes.

Hajianfar, 20186

Healthy

Higher intake of green vegetables, leafy vegetables, colored
vegetables, fruit, dairy low fat, poultry, bulky vegetables, red meat,
citrus, nuts, fish, olive, marinades, sweat fruit, egg, unsaturated fat.

Western

Higher intake of fruit, citrus, nuts, fish, fruit juice, sweets and dessert,
sugar, saturated fat, sweet fruit, potato, legumes, coffee, egg, pizza,
high fat dairy, soft drink, whole grain, processed meat. Lower intake of
refined grain.

Traditional

Higher intake of colored vegetables, olive, sugar, salt, spices,
unsaturated fat, garlic onion, tea, refined grain.

Knudsen, 200821

Western (reference group)

Highest intake of high-fat dairy, refined grains, processed and red
meat, animal fat (butter and lard), potatoes, sweets, beer, coffee, and
high-energy drinks.

Lowest intake of fruits and vegetables (35% of energy intake from fat)

Health conscious

Higher intakes of fruits, vegetables, fish, poultry, breakfast cereals,
vegetable juice, and water.

Lowest intakes of meat and fat of animal origin (25% of energy intake
from fat).
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Dietary pattern

Dietary patterns consumed during pregnancy and birth weight

Dietary pattern components

Knudsen, 20084’
(continued)

Intermediate

Higher intakes of low-fat dairy and fruit juice; consumption of the
remaining food groups in between Western and Health conscious DPs
(30% of energy intake from fat).

Li, 202123

Beans-vegetables

Higher intake of root vegetables, mushrooms and algae, melon and
solanaceous vegetables, beans and bean products (i.e., soybean,
mung bean, soybean milk, bean curd, and so on), leafy and
cruciferous vegetables.

Fish-meat-eggs

Higher intake of red meat, freshwater fishes, eggs.

Nuts-whole grains

Higher intake of nuts, whole grains, dairy products (i.e., milk, milk
powder, and yogurt).

Organ-poultry-seafood

Higher intake of animal organ and blood, seafood, poultry.

Rice-wheat-fruits

Higher intake of rice and wheat products, fruits.

Lu, 201625

Varied

Higher intakes of mixed foods, including noodles, bread, root
vegetables, melon vegetables, mushrooms, sea vegetables, bean
vegetables, processed vegetables, poultry, animal organ meat, fish,
other seafood, bean products, yoghurt, sweet beverages, puffed food,
confectioneries, and snacks.

Dairy

Higher intakes of milk products (including fresh milk, pasteurized milk,
milk powder, and formula for pregnant women) and lower intakes of
whole vegetables.

Meats

Higher intakes of red and processed meat.

Fruits, nuts, and Cantonese
desserts

Higher intakes of fruits, nuts, and Cantonese desserts.

Vegetables

Higher intakes of leafy and cruciferous vegetables.

Cereals, eggs, and
Cantonese soups (reference

group)

Higher intakes of rice, pasta, porridge, eggs, and Cantonese soups.

Maldonado, 202227

Solid fat, refined grain, and
cheese

Higher intake of milk, cheese, fruit juices, tomatoes, other vegetables,
white potatoes, legumes, seafood, refined grains, meat, processed
meats, poultry, eggs, soy protein, nuts and seeds, oils, solid fats,
added sugar.

Lower intake of yogurt, citrus, melons, berries, other fruits, dark green
vegetables, other red and orange vegetables, other starchy
vegetables, whole grains.

Vegetables, oils, and fruit

Higher intake of milk, yogurt, cheese, citrus, melons, berries, other
fruits, fruit juices, dark green vegetables, tomatoes, other red and
orange vegetables, other vegetables, white potatoes, other starchy
vegetables, legumes, seafood, whole grains, meat, processed meats,
poultry, eggs, soy protein, nuts and seeds, oils, added sugar.

Lower intake of refined grains, solid fats.

Miele, 202128

Obesogenic

Higher in ultra-processed and processed foods using NOVA
classification (refined carbohydrate; fats; sweets).

Intermediate

Lower consumption of same food groups as "Obesogenic DP".

Vegetarian

Higher in dairy; fruits; vegetables.

Protein

Higher in fatty meats; eggs; beans; very low quantity of natural foods
(using NOVA classification).

Traditional (reference group)

Higher in beans; meats; eggs; natural or minimally processed foods
(using NOVA classification).

Mikes§, 20222°

Unhealthy Higher intake of fried potatoes, offal, fish and fish products, pizza,
doughnuts and omelettes, fried food, poultry, cake and pies,
processed meat, pasta, cola drinks, wafers, chocolates and sweets,
red meat, sweet drinks.

Healthy/traditional Higher intake of root vegetables, cheese, milk, dairy products, fresh

fruits, leafy vegetables, salads, wholemeal bread, boiled potatoes,
juice, herbal tea, honey, white bread.

Okubo, 201232

Meat and eggs

Higher intakes of beef & pork, processed meat, chicken, eggs, butter,
& dairy products.

Wheat products

Higher intakes of bread, confectioneries, fruit & vegetable juice, & soft
drinks.
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Okubo, 2012%# (continued)

Rice, fish, and vegetables
(reference group)

Higher intakes of rice, potatoes, nuts, pulses, fruits, green & yellow
vegetables, white vegetables, mushrooms, seaweeds, Japanese &
Chinese tea, fish, shellfish, sea products, miso soup & salt-containing
seasoning.

Paknahad, 201934

High carbohydrate-lower fat

High intake of potato; fried potato; flour; egg; cooked carrots; pickles;
noodle soup; beans; pomegranate; corn and maize; lentils; low-fat
milk; lettuce; and raw carrot

High carbohydrate-higher fat

High intake of pea; soybean; fish; cabbage; cooked spinach;
vegetable; high-fat milk; butter; tomato; cucumber; soup; cooked
beans; and diluted yogurt.

High fiber (reference group)

High intake of cantaloupe; melon; peach; nectarine; green tomatoes;
plums; watermelons; pears; apricots.

Teixeira, 202142

Lentils, whole grains, and
soups

Higher intake of lentils, wheat bread and brown rice, soups, popcorn,
cereal ready to eat and oats, white cheese, desserts with fruits and
jelly, simple cakes, soya beverages, beef jerky, nuts, crackers, soya
sauce, tea (sweetened), beef, stuffed pasta, feijoada, fruits, yogurt
(whole milk).

Lower intake of French bread and white rice.

Snacks, sandwiches, sweets
and soft drinks

Higher intake of processed meats, sandwiches and snacks, sandwich
sauces, desserts and sweets, soft drinks, pasta with meat sauce,
stuffed pasta, yogurt with flavor, pork and frankfurters, bakery with
filling, fried beef and fried chicken, fried egg or omelette, potato salad,
with vegetables and mayonnaise, alcoholic beverages, chocolate milk,
feijoada, potato or cassava, mozzarella cheese.

Lower intake of yogurt.

Seasoned vegetables and
lean meats

Higher intake of potato salad, with vegetables and mayonnaise,
vegetables, oil (for salad dressing), salt, lean meats and fish, potato or
cassava, fruits, French bread and white rice, and unsweetened juices
(natural or artificial).

Sweetened juices, bread
and butter, rice and beans

Higher intake of sweetened juices (natural or artificial), butter or
margarine, French bread and white rice, beans, whole milk, yogurt,
fried egg or omelette, potato or cassava (fried).

Lower intake of unsweetened juices (natural or artificial), alcoholic
beverages.

Yamashita, 202244

PCA1 — pre- to early-
pregnancy

Higher intake of pulses, vegetables, fruits, mushroom, fish and
shellfish.
Lower intake of milk and dairy products.

PCA1 — early- to mid-
pregnancy

Higher intake of pulses, vegetables, fruits, mushroom, fish and
shellfish.
Lower intake of milk and dairy products, alcohol beverage.

PCA2 — pre- to early-

Higher intake of vegetables, eggs, milk and dairy products.

pregnancy Lower intake of cereals, meat.
PCA2 — early- to mid- Higher intake of pulses, vegetables, eggs, milk and dairy products.
pregnancy Lower intake of cereals, meat.

Yisahak, 202146

PCA pattern 1

Higher intake of solid fat, nonwhole grains, white potatoes, meat (from
beef, pork, veal, lamb, and game), cheese.

PCA pattern 2

Higher intake of other vegetables (not potatoes, starchy, orange, or
dark-green vegetables), dark-green vegetables, orange vegetables,
seafood high in omega-3 fatty acids, seafood low in omega-3 fatty
acids.

Zhang, 202347

Cereals-vegetables-fruits

Higher intake of cereals, tubers and their products, dark vegetables,
light vegetables, fruits.

Vegetables-poultry-aquatic
products

Higher intake of dark vegetables, light vegetables, mushroom and
algae, poultry, meat products, fish, shrimp, and other aquatic products.

Milk-meat-eggs

Higher intake of milk, red meat (pork), meat products, eggs.

Nuts-aquatic products-
snacks

Fish, shrimp, and other aquatic products, eggs, bread, biscuits,
chocolate, and other snacks, nuts.
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Zulyniak, 20174

Plant-based

Higher intake of low fat dairy, fermented dairy, legumes, fresh
seasonings, vegetable medley, other vegetables, whole grains, non-
meat dishes, tea.

Lower intake of meat.

Reduced Rank
Regression Analysis

Alves-Santos, 2019!

Fast food and candies

High intakes of fast food and snacks; cakes, cookies, or crackers; and
candies or desserts.

Low intakes of rice, beans, vegetables spices, and green vegetables
or legumes.

Vegetables and dairy

High intakes of green vegetables or legumes, dairy products, fish, tea,
fruits or fruit juices, and candies or desserts.
Low intakes of bread, sweetened and diet soda, and table sugar.

Beans, bread, and fat

High intakes of beans; cakes, or cookies, or crackers; bread and fats
used as spreads.

Low intakes of fish, fruit or fruit juices, and noodles, pasta, roots, or
tubers.

Hwang, 202220

DP 1 Higher intakes of grains, green/yellow and light-colored vegetables,
kimchi, legumes, fruits, meat, eggs, fish, seaweeds, tofu/soymilk,
yogurt, nuts.

DP 2 Higher intakes of green/yellow and light-colored vegetables, kimchi,
seaweed.

Lower intakes of white rice, poultry, meat, red meat by-products.

DP 3 Higher intakes of grains, milk, yogurt.

Lower intakes of rice cake, legumes, snacks, bony fish, tofu/soy milk.

Lecorguillé, 202022

Varied and balanced

Higher intake of low-fat milk, other vegetables, fish, meat, chicory,
leek, cabbage, eggs and egg dishes, cereals, broccoli, liver.
Lower intake of snacks and confectionary, SSB.

Vegetarian tendency

Higher intake of other vegetables, chicory, cereals, fruits, bread.
Lower intake of meat, liver.

Bread and starchy food

Higher intake of bread, rice, pasta, and others, sandwich.
Lower intake of low-fat milk, fruits, fruit juice, SSB.

Yamashita, 202244

RRR — pre- to early-

Higher intake of cereals, fruits.

pregnancy Lower intake of alcohol beverage, non-alcohol beverage.
RRR - early- to mid- Higher intake of cereals, fruits, milk and dairy products.
pregnancy Lower intake of alcohol beverage, non-alcohol beverage.

Other Method

Yamashita, 202244

PLS — pre- to early-

Higher intake of cereals, fruits.

pregnancy Lower intake of alcohol beverage, non-alcohol beverage.
PLS — early- to mid- Higher intake of cereals, fruits, mushroom, milk and dairy products.
pregnancy Lower intake of alcohol beverage, non-alcohol beverage.

Timing of intervention or exposure assessment

Among the PCS, 13 articles assessed diet during the first trimester of pregnancy,'-2413:26.34.35,39,42:45-48 19
articles assessed diet during the second trimester of pregnancy,®810-12.15.17-23,25.28.30-32.49 gnd 6 articles assessed
diet during the third trimester of pregnancy.®7272%36.43 An additional 4 articles assessed diet a single time but
the timing of the assessment occurred across multiple trimesters among participants,'#'64041 while 8 articles
conducted multiple dietary assessments throughout pregnancy.5-24:33.37.384450 Among trials, baseline occurred
during the first trimester of pregnancy in 4 articles,>253°8%0 during the second trimester in 5 articles,>':54.96.57.59
and in either the first or second trimester in 1 article.®
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Outcomes

Small-for-gestational age

Forty-nine articles reported SGA as an outcome,?15:17.18.20-23,25-29,32,35-42,44-46,48,49.51-60 \|ost studies defined SGA
based on birth weight <10™ percentile,1°17:18:20.22,23.25,27-29,32,35,36,38,40-42,44-46.48.49.51-60 glthough 4 articles examined
more stringent cut-offs, including below the fifth,?® the third,*">* and the 2.5 percentile.2"26:1%* Additionally, 1
article defined SGA based on birth weight below negative 2 standard deviations based on ultrasound-derived
curves,' 1 article defined SGA based on birth weight less than the 80% confidence interval lower limit for
customized models of predicted birth weight,*® and 2 articles did not describe how SGA was defined.?%’

Large-for-gestational age
Thirty-four articles reported LGA as an outcome.'-37:8.10-14,17,18,22-25,27,35,36,38,40,46-49,51-56,58-60 Negrly all studies
defined LGA based on birth weight 290" percentile,3.7:8:10-14.17.18,22-25,27,35,36,38,40.46-49,51-56.58-60 g|though 1 article

additionally used birth weight greater than 2 standard deviations based on ultrasound-derived curves to define
LGA" and 1 article did not define LGA.2

Low birth weight

Sixteen articles reported LBW as an outcome.0.14-16:18,30.31,33,34,37.40.43.4546.50.55 A|| studies defined LBW based on
a birth weight cut-off of 2,500 g.

Macrosomia

Fifteen articles reported macrosomia as an outcome.810.12.14.18,19,30,31,34.40,43,45-47.55 Fqurteen articles defined
macrosomia as birth weight greater than 4,000 g,810.12.14.18,30,31,34.404345-47.55 \yhjle 2 articles defined macrosomia
as birth weight greater than 4,500 g.'®"®

Synthesis of the evidence

Small-for-gestational age

Twenty-six dietary patterns reported in 21 articles from 18 unique trials or cohorts significantly affected or were
significantly associated with lower risk of SGA. Although the foods and food groups varied between dietary
patterns, they were commonly characterized by higher intakes of vegetables, fruits, legumes, nuts and seeds,
grains, fish/seafood, dairy, and unsaturated fats, as well as lower intakes of red and processed meat, added
sugars, and saturated fats. Five dietary patterns reported in 4 articles from 7 unique cohorts were significantly
associated with higher risk of SGA. The foods and food groups included were variable, but these dietary
patterns were most commonly characterized by higher intakes of vegetables, grains, dairy, and added sugars.
Seventy-nine dietary patterns reported in 38 articles from 42 unique trials or cohorts did not significantly affect
or were not significantly associated with risk of SGA. A summary of the findings is included below, with detailed
information presented in Table 8.

Intervention studies

Ten articles from 8 RCT%"6% and 1 article from 1 NRCT®%® examined the relationship between dietary patterns
consumed during pregnancy and risk of SGA.

Of these, 4 trials detected a significant effect of dietary patterns on lower risk of SGA, either overall or in a sub-
group of the full sample®'-54%8.80: no trials detected a statistically significant effect of dietary patterns on higher
risk of SGA. Across these trials, the tested dietary patterns most commonly emphasized relatively higher
consumption of vegetables, fruit, legumes, white meat, fish and seafood, nuts, and unsaturated fats and
limiting consumption of red and processed meats, sugar sweetened beverages (SSB), and saturated fats.
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First, in the Spanish St. Carlos GDM Prevention Study, participants were randomized to a Mediterranean-style
diet with or without study provided extra virgin olive oil (EVOO) and pistachios; the risk of SGA was lower
among those consuming EVOO and pistachios, an effect seen in the full sample®2® and in a sample restricted
to normoglycemic participants.®® A non-randomized comparison group received the same advice to consume a
Mediterranean-style diet with EVOO and pistachios, but were not provided with these foods by the study; this
group had a lower percent of infants born SGA than the control group, but these differences were small and
statistically non-significant.%® A second RCT from Spain (IMPACT BCN) found that individuals randomized to a
Mediterranean-style diet, along with provision of EVOO and walnuts, had lower odds of SGA and severe SGA
(below the third percentile) compared to individuals receiving usual care.>* Another RCT, conducted in China,
randomized participants to a Mediterranean-style diet, either with recommendation to consume EVOO and
pistachios or with recommendation to restrict dietary fat, finding that participants randomized to consume a
dietary pattern with EVOO and pistachios had a reduced risk of SGA.®° Finally, in the U.K.-based ESTEEM
RCT, participants randomized to a Mediterranean-style diet with study-provided mixed nuts and EVOO had
lower odds of SGA compared to participants randomized to usual care and antenatal dietary advice, but only
among participants without chronic hypertension.®' Analysis of the overall sample, in addition to other sub-
groups (BMI 230, normal triglyceride level) trended in the same direction but the confidence intervals included
both higher and lower odds of SGA.*'

The remaining trials did not detect a significant, overall or sub-group effect of dietary patterns consumed during
pregnancy and risk of SGA.%5-5"%° These trials included: the OPTIMISE RCT conducted in Australia;® the U.S.-
based LIFT RCT%; the CARRDIP RCT conducted in Norway®’; and the U.S.-based MOMFIT RCT.%° The
studies predominantly trended towards lower risk of SGA, with none trending towards higher risk of SGA, with
randomization to dietary patterns that most commonly emphasized higher consumption of vegetables, fruit,
legumes, fish and seafood, dairy, nuts and seeds, and unsaturated fats and lower consumption of red and
processed meat, SSB, and saturated fats.

Observational studies

Thirty-nine articles that included data from 42 PCS examined the relationship between dietary patterns
consumed during pregnancy and risk of SGA.215.17.18,20-23,25-29,32,35-42,44-46,48.49

Of these, 14 articles from 12 PCS detected a significant association between alignment with a dietary pattern
and lower risk of SGA.+6:910.17.20-22.27,37.39.41.44 |ndices and scores among these studies included: Alternative
Healthy Eating Index'®37:3%; Dietary Approaches to Stop Hypertension®; Mediterranean-style diets®®; New
Nordic Diet'’; and a dietary diversity score based on Food and Agriculture Organization guidelines.*' These
indices and scores all or predominantly emphasized consumption of vegetables, fruits, grains, legumes, fish
and seafood, dairy, nuts and seeds, and unsaturated fats, and limiting consumption of red and processed
meat, added sugars, and saturated fats. Dietary patterns derived by factor or cluster analysis,*?"?” reduced
rank regression,?%2244 or other methods** tended to include several positive components consistent with those
highlighted across the indices and scores, including vegetables, fruits, grains, and dairy. A range of other foods
and beverages were emphasized across these dietary patterns but were less common or were more variable.

Few articles (4, which included data from 7 PCS) detected a significant association between alignment with a
dietary pattern and higher risk of SGA."132424% These dietary patterns were developed via factor/cluster
analysis, and included a range of dietary patterns: “high prudent” and “high traditional” (compared to
“western”)," “wheat products”,* “snacks, sandwiches, sweets, and soft drinks”,*? and “plant-based”.*° The
components in these dietary patterns varied, but the most common positive components included vegetables,
grains, dairy, and added sugars.

Twenty-one articles which included data from 24 PCS reported that 1 or more dietary patterns were not
significantly associated with risk of SGA.2-47:811.12.15.20,22.23.25,28,29.32,35.40.42.44.46:49 Among studies utilizing indices
and scores, although results were statistically null, most trended in the direction of lower SGA
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risk36.1336.38.41.4546 or the results were more neutral or unclear®®1426:3538.40. few trended clearly in the direction of
higher SGA risk.>'848 The indices and scores generally emphasized similar components, with most including
vegetables, fruits, grains (or whole grains specifically), legumes, dairy (or non-full-fat dairy specifically), nuts
and seeds, and unsaturated fats as positive components, and red and processed meats, added sugars,
saturated fats, and sodium as negative components. A larger proportion of the dietary patterns with non-
significant associations were determined via a posteriori methods including factor/cluster analysis®
4.7.8,11,12,15,23,25,28,29,32,42,44.46.49 gnd reduced rank regression.?%?? These dietary patterns were more varied in their
composition than those assessed with indices and scores. Similarly, non-significant trends for the risk of SGA
were mixed and did not show a clear pattern among these dietary patterns, with some trending towards lower
risk of SGA,>4812.15.20252842.44.4649 gthers trending toward higher risk of SGA,7:8.11:12.15.28.29.3242.46 gnd others still
with more neutral or unclear trends.'"12:22.29.44

Large-for-gestational age

Nine dietary patterns reported in 8 articles from 9 unique trials or cohorts significantly affected or were
significantly associated with lower risk of LGA. Although the foods and food groups varied between dietary
patterns, they were commonly characterized by higher intakes of vegetables, fruits, legumes, nuts and seeds,
grains, and unsaturated fats, as well as lower intakes of red and processed meat and added sugars. Ten
dietary patterns reported in 10 articles from 9 unique cohorts were significantly associated with higher risk of
LGA. The foods and food groups included were variable, but these dietary patterns were most commonly
characterized by higher intakes of vegetables, grains, and fish and seafood. Fifty-five dietary patterns reported
in 28 articles from 30 unique trials or cohorts did not significantly affect or were not significantly associated with
risk of LGA. A summary of the findings is included below, with detailed information presented in Table 8.

Intervention studies

Nine articles from 7 RCT5'-56:58-60 gnd 1 article from 1 NRCT®® examined the relationship between dietary
patterns consumed during pregnancy and risk of LGA. The trials all or predominantly emphasized consumption
of vegetables, fruits, legumes, white meat, fish and seafood, nuts, and unsaturated fats, and limiting
consumption of red and processed meat, SSB, and saturated fats.

Of these, only 1 trial detected a statistically significant effect of dietary patterns on risk of LGA.523.58
Specifically, in the previously described Spanish St. Carlos GDM Prevention Study, the risk of LGA was lower
among those recommended a Mediterranean-style diet and provided EVOO and pistachios compared to those
just receiving the dietary advice, an effect seen in the full sample®?°® and in a sample restricted to
normoglycemic participants.®® The non-randomized comparison group, which received advice to consume a
Mediterranean-style diet with EVOO and pistachios, had a lower percent of infants born LGA than the control
group, but these differences were small and statistically non-significant.®

The remaining trials did not detect a significant, overall effect of dietary patterns consumed during pregnancy
and risk of LGA.%:5+%6.59 Fyrther, the directionality of the trends was not consistent across these studies. While
some trials tended toward reduced risk of LGA with the intervention diet (Chinese RCT,%® MOMFIT,5°
OPTIMISE),* others tended towards increased risk of LGA with the intervention diet (ESTEEM,?' LIFT),% and
1 trial reported effectively no difference in LGA between groups (IMPACT BCN).%*

Observational studies

Twenty-five articles that included data from 26 PCS examined the relationship between dietary patterns
consumed during pregnancy and risk of LGA."-3.7810-14,17,18,22-25.27,35,36,38,40,46-49

Of these, 5 articles that included data from 8 PCS detected a significant association between alignment with a
dietary pattern and lower risk of LGA.'"132440.49 Three articles used indices and scores, examining alignment
with a Dietary Approaches to Stop Hypertension-style diet,' the Healthy Eating Index (HEI) 2015,%* and the
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Diet Quality Index Adapted for Pregnant Women,*® while the other 2 articles analyzed dietary patterns
identified via factor/cluster analysis including a “high prudent”! and a “plant-based” dietary pattern.*® These
dietary patterns, regardless of methodology, predominantly emphasized similar foods and beverages including
vegetables, fruits, whole grains, legumes, and nuts as positive components and red and processed meats as a
negative component.

In contrast, 10 articles from 9 PCS detected a significant association between alignment with a dietary pattern
and higher risk of LGA."27811.17.22.2347.48 Twg articles used indices and scores, examining alignment with the
New Nordic Diet'” and the HEI-2010,%® which both emphasize several similar food and beverage groups
including vegetables, fruits, whole grains, and dairy as positive components, and refined grains and added
sugars as negative components. The remaining 8 articles used factor/cluster analysis?7:81:2347 or reduced rank
regression?? to identify a range of dietary patterns, including: “varied and balanced,”? “fast food and
candies,” “cereals, vegetables, fruits,”” “fish, meat, eggs,”? “high traditional,”! “fish, poultry, and vegetables
based,” “vegetable, fruit, and white rice,”” and “milk, pasta, white bread, shellfish, vegetable and olive oils,
sweets, fruit juices, dipping sauces, salty snacks, fries.”> The most common components included vegetables,
grains, and fish and seafood; however, the inclusion of other foods and beverages, such as fruits, meats, eggs,
dairy, added sugars, were more variable across the dietary patterns. Additionally, some of the dietary patterns
were difficult to interpret due to the description of few components.2347

Most of the observational studies (21 articles that included data from 23 PCS) reported that 1 or more dietary
patterns were not significantly associated with risk of LGA.:3.7:8:10-14.18.22.23,25.27.35,36,38:46-49 The indices and scores
predominantly emphasized similar foods and beverages, including vegetables, fruits, whole grains, legumes,
nuts, and unsaturated fatty acids as positive components and red and processed meats, added sugars,
saturated fats, and sodium as negative components.®10:13.14.18,35.36.38.46.48 Dggpite the similarities of the dietary
patterns assessed in these studies, there were not consistent trends in the direction of the non-significant
associations, with some studies trending towards lower risk of LGA,0.13.18:36:3848 gome trending towards higher
risk of LGA,34¢ and others without a clear directional trend or minimal differences in risk.'3%3846 A |arger
proportion of the dietary patterns with non-significant associations were determined via a posteriori methods
including factor/cluster analysis®’811.1223.25.27:4647.49 gnd reduced rank regression."?? These dietary patterns
were more varied than those described by indices and scores. But, similarly, trends in the directionality of the
non-significant associations were also variable among these studies, with some dietary patterns trending
towards lower risk of LGA, 8111222254647 gome towards higher risk of LGA,"#11.1223.25.27.4749 gnd some without a
clear directional trend or minimal differences in risk."32223254647 Additionally, the limited description of or
limited components in some of the dietary patterns made the interpretability of some dietary patterns
diffiCUIt.12’23’25’46’47

Low birth weight

Six dietary patterns reported in 6 articles from 5 unique cohorts were significantly associated with lower risk of
LBW. Although the foods and food groups varied between dietary patterns, they were commonly characterized
by higher intakes of vegetables, fruits, legumes, whole grains, fish/seafood, dairy, and unsaturated fats, as well
as lower intakes of added sugars and saturated fats. One dietary pattern reported in 1 article was significantly
associated with higher risk of LBW. Twenty-one dietary patterns reported in 12 articles from 12 unique trials or
cohorts did not significantly affect or were not significantly associated with risk of LBW. A summary of the
findings is included below, with detailed information presented in Table 8.

Intervention studies

Only 1 RCT examined the effect of dietary patterns consumed during pregnancy and risk of LBW: the
OPTIMISE RCT conducted in Australia.® In this trial, a lifestyle intervention that provided dietary advice
consistent with current Australian dietary standards did not have a significant effect on risk of LBW relative to
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participants who received standard antenatal care. Although the results trended in the direction of higher risk of
LBW in the intervention group, the confidence interval was imprecise.

Observational studies

Fifteen articles from 14 PCS examined the relationship between dietary patterns consumed during pregnancy
and risk Of LBw_10,14—16,18,30,31,33,34,37,40,43,45,46,50

Of these, 6 articles from 5 PCS detected a significant association between alignment with a dietary pattern and
lower risk of LBW. All 5 articles used an index or score to define the dietary pattern. These scores included:
HEI-2015%3; Alternative Healthy Eating Index®’; a Mediterranean-style diet*s; the Maternal Diet Quality
Score®; and a balanced diet score based on recommendations from Japanese dietary guidelines.® The
dietary components emphasized across these patterns were relatively similar, with all or most studies
emphasizing vegetables, fruits, whole grains, legumes, fish and seafood, and unsaturated fats as positive
components, as well as saturated fats as negative components.

In contrast, 1 article from 1 PCS detected a significant association between alignment with a “western” dietary
pattern, derived from factor/cluster analysis, and higher odds of LBW.'® This dietary pattern was characterized
by higher intakes of juice, processed meats, high-fat dairy, added sugars, and saturated fats, but was also
characterized by higher intakes of vegetables (specifically potatoes), fruits, whole grains, legumes, fish, eggs,
and nuts, and lower intakes of refined grains.

Eleven articles from 11 PCS reported that 1 or more dietary patterns were not significantly associated with risk
of LBW.10.14-16.18,34.4043.4546,50 Seven studies assessed dietary patterns via indices or scores, primarily
emphasizing similar dietary components, including vegetables, fruits, whole grains, legumes, nuts and seeds,
and unsaturated fats as positive components and red and processed meat, added sugars, saturated fats, and
sodium as negative components'?.14.1840.434546. however 1 study also examined a “junk food score” which
included processed meat, soft drinks, fast food, and chips as positive components.*® The trends across these
studies were variable, with some dietary patterns trending towards higher risk of LBW, 843 some dietary
patterns trending towards lower risk,*%4%46 and some dietary patterns with minimal differences or mixed results
across levels of alignment.'%'443 Five studies assessed dietary patterns via factor/cluster analysis; the foods
and beverages emphasized across the dietary patterns analyzed were variable, with the most common
components being vegetables, followed by grains, fruits, meats, and fish and seafood.'516:3446.50 Among these,
the dietary patterns that trended towards lower risk of LBW most commonly emphasized higher intakes of
vegetables, fruits, whole grains, white and lean meat, and fish and seafood,546:5° while the dietary patterns
that trended towards higher risk of LBW most commonly emphasized higher intakes of vegetables, refined
grains, red and processed meats, and added sugars.'®'%465 One study directly compared dietary patterns to
each other, limiting comparability to the other studies that identified dietary patterns via factor/cluster
analysis.*

Macrosomia

Four dietary patterns reported in 4 articles from 4 unique cohorts were significantly associated with lower risk
of macrosomia. Although the foods and food groups varied between dietary patterns, most were characterized
by higher intakes of vegetables and fruits, and lower intakes of added sugars. Three dietary patterns reported
in 3 articles from 3 unique cohorts were significantly associated with higher risk of macrosomia. Twenty-four
dietary patterns reported in 13 articles from 12 unique trials or cohorts were not significantly affected or
significantly associated with risk of macrosomia. A summary of the findings is included below, with detailed
information presented in Table 8.
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Intervention studies

Only 1 RCT examined the effect of dietary patterns consumed during pregnancy and risk of macrosomia: the
OPTIMISE RCT conducted in Australia and described previously.®® In this trial, the lifestyle intervention did not
have a significant effect on risk of macrosomia relative to standard antenatal care. Although the results trended
in the direction of lower risk of macrosomia, the confidence interval was imprecise.

Observational studies

Fourteen articles from 13 PCS examined the relationship between dietary patterns consumed during
pregnancy and risk of macrosomia.?10.12.14.18,19,30,31,34,40,43 45-47

Of these, 4 articles from 4 PCS detected a significant association between alignment with a dietary pattern and
lower risk of macrosomia.'®434547 Three utilized indices or scores, which included: the HEI-2010%; the
Norwegian Fit for Delivery diet'8; and a dietary behavior score based on meeting Australian dietary
recommendations.*> Among these dietary patterns, 2 were associated with lower risk of birth weight greater
than 4,000 g,*3#® and the other was associated with lower risk of birth weight greater than 4,500 g and prior to
statistical adjustment for physical activity'®; after adjustment for physical activity, as well as for analyses using
a cut-off of 4,000 g, associations were no longer statistically significant.'® Components of the indices/scores
that were consistent across studies included vegetables and fruits as positive components as well as added
sugars and sodium as negative components. The fourth PCS used factor/cluster analysis to derive the dietary
pattern and found that alignment with a “nuts, aquatic products, snacks” dietary pattern was associated with
lower risk of birth weight greater than 4,000 g.*

Three articles from 3 PCS detected a significant association between alignment with a dietary pattern and
higher risk of macrosomia.'®4347 The first comprised a “dietary risk score,” which was based on not following
Icelandic and Nordic dietary recommendations, and was associated with higher risk of birth weight greater than
4,500 g overall and among participants with pre-pregnancy BMI less than 25."° The second comprised a “junk
food score,” which was based on consumption of processed meat, soft drinks, fast food, and chips, and was
associated with higher risk of birth weight greater than 4,000 g, consistent with analyses from the same study
relating a dietary behavior score based on Australian dietary recommendations and risk of macrosomia.*®
These 2 studies emphasized some similar components to those reporting a significant association between
dietary patterns and lower risk of macrosomia, however with reversed directionality such that the results are
consistent with each other. Specifically, these studies both included processed meat and added sugars as
positive components,'®43 while 1 included vegetables and fruits (among other food groups) as negative
components.*® In contrast, the final study used factor/cluster analysis to derive a “cereals, vegetables, fruits”
dietary pattern which was associated with higher risk of birth weight greater than 4,000 g.*

Twelve articles from 11 PCS reported that 1 or more dietary patterns were not significantly associated with risk
of macrosomia.?10.12.14.18.19.30,31,34.46.47 Among studies utilizing indices or scores, most emphasized vegetables,
fruits, whole grains, legumes, and unsaturated fats as positive components and red and processed meats,
added sugars, saturated fats, and sodium as negative components'?'41830.3146. 1 ysed a score that, broadly,
reversed the directionality of these components.'® The direction of trends varied among these dietary patterns,
despite emphasizing similar components, with some associated with lower risk of macrosomia'®'®'® and others
associated with higher risk of macrosomia.#303146 Studies that identified dietary patterns via factor/cluster
analysis varied in regards to the components included in each dietary pattern.'>16:3446 Additionally, there were
not consistent trends among the dietary patterns, with associations trending both toward lower®'24” and
higher®12344647 risk of macrosomia regardless of the general composition of the dietary pattern.

Conclusion statements and grades

The 2025 Dietary Guidelines Advisory Committee developed 2 conclusion statements to answer the question,
“What is the relationship between dietary patterns consumed during pregnancy and birth weight?” based on
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their review of the body of evidence. A conclusion statement was drawn regarding the risk of SGA (Table 6),
while a conclusion statement was not drawn regarding the risk of LGA, LBW, and macrosomia (Table 7).

Small-for-gestational age

The Committee’s conclusion statement regarding the relationship between dietary patterns consumed during
pregnancy and risk of SGA is presented in Table 6. The risk of bias assessments for all studies are
documented in Table 9, Table 10, and Table 11, for RCT, NRCT, and PCS, respectively.

Table 6. Conclusion statement, grade for dietary patterns consumed during pregnancy and small-for-gestational
age

Conclusion Dietary patterns consumed during pregnancy that are characterized by higher intakes of vegetables,

Statement fruits, legumes, nuts and seeds, grains, fish/seafood, dairy, and unsaturated fats, and lower intakes of
red and processed meat, added sugars, and saturated fats may be associated with lower risk of small-
for-gestational age in infants. This conclusion statement is based on evidence graded as limited.

Grade Limited

Body of Evidence 49 articles: 8 randomized controlled trials, 1 non-randomized controlled trial, 42 prospective cohort studies

Consistency The results showed some inconsistency in the direction and magnitude of effects and associations across both
significant and non-significant results. Inconsistencies were most prominent for prospective cohort studies,
particularly those that analyzed dietary patterns identified via a posteriori methods.

Precision There were concerns regarding precision in this body of evidence. Few studies were specifically powered to
detect differences in small-for-gestational age and most prospective cohort studies did not report power.
Variance around the effect estimates were variable, including some studies with relatively wide confidence
intervals.

Risk of bias Most prospective cohort studies had an overall high risk of bias due to confounding, missing data, selection of
participants, exposure measurement, and selection of the reported result. Half of the trials had some concerns
or high overall risk of bias due to deviations from intended interventions and selection of the reported result.

Directness The body of evidence had substantial concerns with directness. Most studies were not designed to directly
examine the relationship between dietary patterns and risk of small-for-gestational age.

Generalizability There was limited generalizability of the studies to the U.S. population when considering study and participant
characteristics including country, socioeconomic position, and dietary patterns. However, among studies
conducted in the United States, there was more diversity in race and/or ethnicity.

Assessment of the evidence

The body of evidence underlying the graded conclusion statement on risk of SGA includes 49 articles from 8
RCT, 1 NRCT, 42 PCS. The evidence was graded based on an assessment of 5 grading elements, as
described below. Publication bias was also a consideration; however, this was not assessed as a serious
concern because the body of evidence included studies that reported only non-significant findings, only
significant findings, and a mix of both significant and non-significant results, across a range of analytic sample
sizes. However, while the literature search was comprehensive, a search of the gray literature was not done,
which could increase the possibility of publication bias.

Consistency

Among the trials, there was inconsistency in results, with approximately half detecting no significant effect of
dietary patterns consumed during pregnancy on risk of SGA and half detecting an effect of dietary patterns
consumed during pregnancy on reduced risk of SGA, either overall or in a sub-group of the full study sample.
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However, those trials that did not detect a significant effect of dietary patterns mostly trended toward a
beneficial effect on SGA, with none clearly trending toward higher risk of SGA. These dietary patterns tended
to emphasize similar foods: vegetables, fruits, legumes, fish/seafood, nuts and seeds, unsaturated fats as
positive components and red and processed meats, added sugars, and saturated fats as negative
components. But, most trials focused on EVOO and nuts as the dietary intervention, which may have driven
the differences in dietary pattern adherence between groups.

The pattern of results for the PCS were similar to the trials, however, inconsistency was more pronounced. The
PCS that used indices or scores to evaluate dietary patterns showed some inconsistency in magnitude of
association, but the directionality of both significant and non-significant associations, as well as the food and
beverages emphasized across the patterns, were relatively consistent. Specifically, most of these dietary
patterns were significantly associated with or trended towards lower risk of SGA and emphasized vegetables,
fruits, grains, legumes, fish/seafood, dairy, and nuts and seeds as positive components and red and processed
meat, added sugars, and saturated fats as negative components. Among the dietary patterns identified via a
posteriori methods, alignment with some patterns were associated with lower risk of SGA, while few studies
detected a statistically significant association between a posteriori identified dietary patterns and higher risk of
SGA. However most dietary patterns identified via a posteriori methods were not significantly associated with
the risk of SGA; a range of individual food and beverage components were represented across these dietary
patterns, and the trends were mixed.

Precision

Relatively few intervention studies were included in the body of evidence. Although 1 trial was specifically
powered to detect between-group differences in SGA,** the other included trials were powered for a different
infant or pregnancy-related outcome. Among the trials, analytic sample sizes ranged from 196 to 1,095
participants, with over half including at least 500 participants. A larger pool of PCS that assessed SGA were
identified compared to trials. Power analyses were not typically reported for the PCS, and when they were
provided, they were not specific to SGA. Analytic sample sizes ranged widely from 94 to 72,317 participants,
but over half included at least 1,000 participants. Across both intervention and observational studies,
approximately 2.5% to 30.5% of infants were born SGA, with most studies reporting that <15% were born SGA.

Risk of bias

Among the RCT, approximately half had concerns in regard to selection of the reported result and deviations
from the intended intervention. Risk of bias due to randomization, missing outcome data, and outcome
measurement was predominantly assessed as low. The NRCT had several risk of bias concerns including from
confounding, classification of interventions, deviations from intended interventions, and selection of the
reported result.

Among the PCS, most studies had high risk of bias due to missing data and some concerns due to selection of
the reported result, confounding, and selection of participants. Approximately half of the PCS had concerns
regarding risk of bias due to post-exposure interventions. Risk of bias due to exposure measurement among
the PCS varied, with some studies using validated dietary assessment early or throughout in pregnancy and
others using unvalidated or non-standard assessments later in pregnancy. Risk of bias due to outcome
measurement across all PCS was low.

Directness

Across both trials and cohort studies, SGA was predominantly not the primary outcome of interest. However,
most studies were designed to assess a variety of pregnancy-related outcomes and/or infant outcomes at birth.
The RCT and NRCT were directly designed to assess the effect of dietary patterns during pregnancy on these
outcomes. But, in 2 trials, dietary advice to consume a Mediterranean-style diet was given to both the
intervention and control groups, with the primary difference between groups being the provision of and/or
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recommendation to consume EVOO and nuts to the intervention group, rather than a more meaningful
difference in dietary patterns between groups.®2°35880 The observational studies were generally designed to
examine a variety of exposures during pregnancy, although not specifically dietary patterns.

Generalizability

Only 2 trials were conducted in the United States,®%° with the majority of the other trials conducted in Western
Europe. Participants in these trials predominantly had some college education, were employed, had at least a
“‘middle class” income, and/or had a pre-pregnancy BMI less than 25. Participants were predominantly White,
but individuals of some other races and/or ethnicities were represented across the trials. The generalizability of
some trials was limited by the type of dietary pattern tested. As noted previously, half of the trials focused on a
Mediterranean-style diet, and specifically on EVOO and nuts.>'-5458.60

Ten articles from 9 PCS were conducted in the United States,®1013.14.24.27.36.38.46.48 \yhjle the remaining studies
were predominantly conducted in Western Europe and Asia. Although the majority of PCS reported that
participants predominantly had some college education, were employed, had at least a “middle class” income,
and/or had a pre-pregnancy BMI less than 25, there was variation across the studies in regard to these
characteristics. Similarly, although the most commonly represented racial and/or ethnic group was White,
participants who were Hispanic and/or Latino, Black and/or African American, or Asian were also represented
across the PCS. American Indian, Alaska Native and Native Hawaiian participants were not well represented
across the PCS. Finally, a variety of dietary patterns were assessed across the studies, using both a priori and
a posteriori methods.

Large-for-gestational age, low birth weight, and macrosomia

The Committee did not draw a conclusion statement about the relationship between consumption of dietary
patterns during pregnancy and risk of LGA, LBW, and macrosomia (Table 7). The risk of bias assessments for
all studies are documented in Table 9, Table 10, and Table 11, for RCT, NRCT, and PCS, respectively.

Table 7. Conclusion statement, grade for dietary patterns consumed during pregnancy and large-for-gestational
age, low birth weight, and macrosomia

Conclusion A conclusion statement cannot be drawn about the relationship between dietary patterns consumed

Statement during pregnancy and risk of large-for-gestational age, low birth weight, and macrosomia in infants
because of substantial concerns with consistency, risk of bias, and generalizability in the body of
evidence.

Grade Grade Not Assignable

Body of Evidence 45 articles: 8 randomized controlled trials, 1 non-randomized controlled trials, 36 prospective cohort studies

Rationale The direction and magnitude of results were inconsistent; additionally, there was variability in the dietary
patterns assessed, particularly those identified via a posteriori methods. Most studies had multiple risk of bias
concerns, as well as high overall risk of bias. Generalizability of the body of evidence to the U.S. population,
both in terms of participant characteristics and the dietary patterns, was limited.

This was due to substantial concerns with consistency, risk of bias, and generalizability in the body of
evidence. Additionally, only 1 trial examined LBW and macrosomia, further limiting the ability to draw a
conclusion statement. Publication bias was also a consideration; however, this was not assessed as a serious
concern because the body of evidence included studies that reported only non-significant findings, only
significant findings, and a mix of both significant and non-significant results, across a range of analytic sample
sizes. However, while the literature search was comprehensive, a search of the gray literature was not done,
which could increase the possibility of publication bias.
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Summary of conclusion statements and grades

The Committee answered the systematic review question, “What is the relationship between dietary patterns
consumed during pregnancy and birth weight?”, with the following conclusion statements.” The grades reflect
the strength of the evidence underlying the conclusion statements.

Small-for-gestational age

Dietary patterns consumed during pregnancy that are characterized by higher intakes of vegetables, fruits, legumes, nuts and seeds,
grains, fish/seafood, dairy, and unsaturated fats, and lower intakes of red and processed meat, added sugars, and saturated fats may
be associated with lower risk of small-for-gestational age in infants. This conclusion statement is based on evidence graded as limited.
(Grade: Limited)

Large-for-gestational age, low birth weight, and macrosomia

A conclusion statement cannot be drawn about the relationship between dietary patterns consumed during pregnancy and risk of large-
for-gestational age, low birth weight, and macrosomia in infants because of substantial concerns with consistency, risk of bias, and
generalizability in the body of evidence. (Grade: Grade Not Assignable)

Research recommendations

To more adequately assess the relationship between dietary patterns during pregnancy and birth weight,
additional research is needed that should:

1. Include populations representative of all Americans, such as diversity in race and/or ethnicity,
socioeconomic position, disability status, and gender identity. Of note, only 1 of the included studies
reported including participants who were American Indian or Alaska Native.

2. Clearly describe characteristics related to health disparities (e.g., racial or ethnic group, religion, SEP,
gender, age, or mental health; cognitive, sensory, or physical disability; sexual orientation or gender
identity; geographic location; substance use; or other characteristics historically linked to discrimination
or exclusion).

3. Conduct well-designed and sufficiently powered trials where the isolated effect of the dietary pattern on
the outcome can be determined and where the dietary patterns and comparator patterns are fully
described. Include details pertaining to the food groups to enhance ability to make comparisons with
other studies.

4. Consider stratifying analyses by race and/or ethnicity or SEP (or other social determinants of health) or
account for these and other key confounders in methods and/or analyses.

5. Examine LGA and SGA using cut-offs that are clinically relevant for the U.S. population.

6. Include strong justification when controlling for variables that occur after the start of the exposure period
(i.e., pregnancy) that could have been affected by the exposure, such as gestational weight gain.

7. Administer dietary assessments as early as possible in and multiple times throughout pregnancy, use
validated and reliable assessment methods, such as multiple 24 hour recalls and food frequency
questionnaires validated for the population, and provide clear information on the period of time captured
by the assessments.

" A conclusion statement is carefully constructed, based on the evidence reviewed, to answer the systematic review question. A
conclusion statement does not draw implications and should not be interpreted as dietary guidance.
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In addition to other planned analyses, evaluate the dietary pattern against existing indices of dietary
quality (e.g., HEI) to facilitate comparison across studies.

Collect information on prenatal supplementation and consider supplementation in study design and/or
analytic plan.
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Table 8. Evidence examining the relationship between dietary patterns consumed during pregnancy and birth weight @

Study Characteristics Intervention or Exposure, Outcome Results Confounders, Funding, Summary
RCT
Al Wattar, 20195 IGvs CG SGA Key confounders accounted for:

RCT, Parallel-arm, United Kingdom,

ESTEEM (Effect of Simple Targeted

Diet in Pregnant Women With

Metabolic Risk Factors on

Pregnancy Outcomes)

Baseline N=1,252; Analytic N= 1,137

(Attrition: 9%)

o Age (y): IG: 31.415.2, CG: 30.945.2;
>40 (%): 1G: 3.9, CG: 3.1

* Race/Ethnicity (%): White: 1G: 36.6,
CG: 35.5; Asian: I1G: 43.4, CG: 44.1;
Black: IG: 16.4, CG: 17.2; Other: IG:
3.7, CG: 3.3

e Baseline BMI (%): 25-29.9: IG: 16.7,
CG: 16.7; 230: 1G: 69.1, CG: 69.6

e Current HDP (%): PE: IG: 6.2, CG:
4.6

e Current DM (%): GDM: I1G: 17.6,
CG: 24.9, p=0.01

24 HR at baseline (~18 GW);
ESTEEM Q at 20, 24, 28, 32, and 36 GW

DP Description:

e CG: Received usual care and antenatal dietary
advice as per U.K. national recommendations

¢ |G: High intake of nuts, extra virgin olive oil, fruit,
vegetables, nonrefined grains, and legumes;
moderate to high consumption of fish; low to
moderate intake of poultry and dairy products; low
consumption of red meat and processed meat; and
avoidance of sugary drinks, fast food, and food rich
in animal fat. Participants provided with 30 g/d of
mixed nuts and 0.5 L/wk of EVOO.

Adherence: ESTEEM Q score did not differ between

groups at baseline but was significantly higher in IG vs

CG after the intervention.

* Positive components: Olive oil (as main fat and
svg/d); Nuts (including peanuts) Vegetables; Fruit
(including juice); Pulses; Fish or shellfish; White
meat over red meat

* Negative components: Red or processed meat;
Butter, margarine, or cream; SSB; Commercial
sweets or pastries

Outcomes:

o SGA: <10%ile, Customized and population based

o Very SGA: Cut-off NR, Customized and population
based

o LGA: Cut-off NR, Customized and population based

Customized: BW centile using customized charts

adjusting for maternal height, weight, parity, gestation

at delivery and ethnic origin

Population based: Population based BW centile

Multivariable logistic regression
OR (95% ClI)

All participants

Customized: NR

Population based: 0.73 (0.51,
1.04), p=0.08

BMI 230: 0.65 (0.41, 1.03), p=0.05
BMI <30: 1.02 (0.52, 2.00), p=0.05
p for interaction=0.28

Raised TG: 1.00 (0.53, 1.91),
p=0.05

Normal TG: 0.60 (0.35, 1.02),
p=0.05

p for interaction=0.22

Chronic HTN: 2.02 (0.58, 7.02),
p=0.05

No chronic HTN: 0.66 (0.43, 0.99),
p<0.05

p for interaction=0.09

Very SGA

Multivariable logistic regression
OR (95% ClI)

All participants

Customized: 0.84 (0.43, 1.63),
p=0.60

Population based: 0.96 (0.57,
1.61), p=0.87

LGA

Multivariable logistic regression
OR (95% CI)

All participants

Customized: 1.23 (0.86, 1.78),
p=0.26

Population based: 1.01 (0.69,
1.49), p=0.94

Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP

Other covariates: Personal history of
GDM; Family history of hypertensive
disorders; Family history of DM; Personal
history of stillbirth; Recruitment center

Funding: Barts Charity; California
Walnut Commission and Blue Diamond
Growers donated walnuts and almonds,
respectively

Summary: A simple, individualized,
Mediterranean-style DP supplemented
with mixed nuts and EVOO reduced risk
of SGA in participants without chronic
HTN compared to usual care. Results
neared statistical significance for a
reduction of risk of SGA in all
metabolically at risk participants, but
there was no effect seen in participants
with BMI 230, BMI <30, normal TG,
raised TG, or chronic HTN. There was no
effect of the intervention on LGA.
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Results Confounders, Funding, Summary

Studz Characteristics
Assaf-Balut, 2017>*
RCT, Parallel-arm, Spain, The St.
Carlos GDM Prevention Study
Analytic N= 874 (Attrition: 13%)
o Age (y): CG: 32.74£5.3; 1G: 33.215.0
o Race/Ethnicity (%): White: CG: 67.8,
IG: 69.0; Hispanic: CG: 28.4, IG:
28.6; Other: CG: 3.8, 1G: 2.4
o SEP:
o Education (%): Elementary: CG:
10.8, IG: 6.8; University: CG: 50.2,
IG: 50.4
o Employment (%): CG: 75.2, IG:
78.0
e Pre-pregnancy BMI: CG: 23.3+4.0;
IG: 22.94£3.6
e Current HDP (%):
o GHTN: CG: 4.3,1G: 3.0
o PE: CG:2.5;1G: 1.6
e Current DM (%): GDM: CG: 23.4,
IG: 17.1, p=0.012
e Smoking (%): CG: 8.0, IG: 8.6

IG vs CG
FFQ at: 8-12 GW, 24-28 GW, and 36-38 GW

DP Description:

e Both the IG and CG given the same basic MedDiet
recommendations: 22 svg/d vegetables, 23 svg/d
fruit (avoiding juices), 3 svg/d skimmed dairy
products, wholegrain cereals, 2-3 svg/wk legumes,
moderate to high consumption of fish; low
consumption of red and processed meat, avoidance
of refined grains, processed baked goods, pre-sliced
bread, soft drinks and fresh juices, fast foods and
precooked meals. They were also instructed to be
physically active and walk >30 min/d.

¢ |G recommended to consume 240 mL/d of EVOO
and a handful (25-30 g/d) of pistachios and were
provided with 10 L EVOO and 2 kg roasted
pistachios at 12-14 GW and 24-28 GW.

e CG recommended to restrict dietary fat, including
EVOO and nuts.

Adherence: MEDAS scores did not differ between

groups at baseline. Scores significantly increased over

time in both groups, but scores remaining significantly
higher in the IG compared to the CG at both 24-28 GW
and 36-38 GW. Physical activity scores did not differ at
either follow-up point.

* Positive components: Olive oil (as main fat and
svg/d); Vegetables; Fruit (including juice); Red wine;
Pulses; Fish/seafood; Nuts; White over red meat;
Traditional sauce of tomatoes, garlic, onion, or leeks
sautéed in olive oil

* Negative components: Red or processed meat;
Butter, margarine, or cream; SSB; Commercial
pastries

Outcomes:

o SGA: BW <10%ile according to national charts
o LGA: BW >90%ile

SGA

Logistic regression

RR (95% CI)

0.21 (0.08, 0.54), p=0.001

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP

LGA

Logistic regression

RR (95% CI)

0.19 (0.07, 0.57), p=0.003

Funding: Fundacion para Estudios
Endocrinometabolicos, IdISSC Hospital
Clinico San Carlos; the Instituto de Salud
Carlos Il of Spain; Fondo Europeo de
Desarrollo Regiona

Summary: A MedDiet supplemented
with EVOO and pistachios reduced risk
of LGA and SGA compared to lower
alignment with a MedDiet. There was not
sufficient data to assess the statistical
significance of the effect on macrosomia.
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Results Confounders, Funding, Summary

Assaf-Balut, 2019>°
RCT, Spain, The St. Carlos GDM
Prevention Study
Analytic N=697 (Attrition: 15%)
o Age (y): CG: 32.54+5.29; IG:
32.92+4.92
o Race/Ethnicity (%): White: CG: 67.1,
IG: 67.8; Hispanic: CG: 29.1, IG:
30.3; Other: CG: 3.9,1G: 1.9
o SEP:
o Education (%): Elementary: CG:
7.6, 1G: 6.1; University: CG: 50.1,
IG: 514
o Employment (%): CG: 75.3, IG:
79.2
e Pre-pregnancy BMI: CG: 22.9+3.8,
IG: 22.4+3.3
e Current HDP (%):
o GHTN: CG: 3.3,1G: 3.6
oPE: CG:1.2,1G: 1.9
e Current DM (%): GDM: 0.0
e Smoking (%): CG: 7.4;1G: 8.3

IG vs CG
FFQ at: 8-12 GW, 24-28 GW, and 36-38 GW

DP Description:

e Both the IG and CG given the same basic MedDiet
recommendations: 22 svg/d vegetables, 23 svg/d
fruit (avoiding juices), 3 svg/d skimmed dairy
products, wholegrain cereals, 2-3 svg/wk legumes,
moderate to high consumption of fish; low
consumption of red and processed meat, avoidance
of refined grains, processed baked goods, pre-sliced
bread, soft drinks and fresh juices, fast foods and
precooked meals. They were also instructed to be
physically active and walk >30 min/d.

¢ |G recommended to consume 240 mL/d of EVOO
and a handful (25-30 g/d) of pistachios and were
provided with 10 L EVOO and 2 kg roasted
pistachios at 12-14 GW and 24-28 GW.

e CG recommended to restrict dietary fat, including
EVOO and nuts.

Adherence: MEDAS scores did not differ at baseline.

Scores significantly increased over time in both

groups, but scores remained significantly higher in the

IG compared to the CG at both 24-28 GW and 36-38

GW. Physical activity scores did not differ at either

follow-up point.

* Positive components: Olive oil (as main fat and
svg/d); Vegetables; Fruit (including juice); Red wine;
Pulses; Fish/seafood; Nuts; White over red meat;
Traditional sauce of tomatoes, garlic, onion, or leeks
sautéed in olive oil

* Negative components: Red or processed meat;
Butter, margarine, or cream; SSB; Commercial
pastries

Outcomes:

o SGA: BW <10%ile according to national charts
o LGA: BW >90%ile

SGA

Logistic regression

RR (95% CI)

0.26 (0.08, 0.80), p=0.018

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP, DM in current pregnancy

LGA

Logistic regression

RR (95% CI)

0.25 (0.07, 0.90), p=0.034

Funding: Fundacion para Estudios
Endocrinometabolicos, IdISSC Hospital
Clinico San Carlos; the Instituto de Salud
Carlos Il of Spain

Summary: Among normoglycemic
participants, a MedDiet supplemented
with EVOO and pistachios reduced risk
of LGA and SGA compared to lower
alignment with a MedDiet.
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Crovetto, 2021°*

RCT, Parallel-arm, Spain, IMPACT

BCN (Improving Mothers for a

Better Prenatal Care Trial

Barcelona)

Baseline N=814; Analytic N=793

(Attrition: 3%)

e Age (y): Median (IQR): IG: 37.2
(34.5-40.4); CG: 37 (33.2-40.5)

* Race/Ethnicity (%): White: 1G: 80.1,
CG: 78.8; Latin American: I1G: 13.8,
CG: 15.2; Maghreb: I1G: 2.0, CG:
2.2; Asian: IG: 2.0, CG: 2.0; Black:
IG: 2.0, CG: 1.7

e SEP:

o SES status (%): High: 1G: 59.7;
CG: 57.1; Low: IG: 5.1; CG: 7.2

e Pre-pregnancy BMI: I1G: 24+4.8; CG:

23.9+4.8
e Current HDP (%):

o GHTN: IG: 2.0; CG: 2.3

o PE: IG: 5.6; CG: 9.3, p=0.05

o Eclampsia: IG: 0.3; CG: 0.0
e Current DM (%):

oDM:1G:5.4; CG: 4.0

o GDM: IG: 12.2; CG: 7.5, p=0.03
e Smoking (%): IG: 6.9; CG: 9.5

IG vs CG
FFQ and 7d diet journal at: 19-23.6 GW and 34-36 GW

DP Description:

¢ |G: Participants received dietary training and
personalized advice to increase adherence to the
Mediterranean diet, including increasing intake of
whole grain cereals (25 svg/d); vegetables and dairy
products (23 svg/d); fresh fruit (22 svg/d) including
natural fruit juices; and legumes, nuts, fish, and white
meat (=3 svg/wk), as well as olive oil use for cooking
and dressings. They also received olive oil (2 L/mo)
and walnuts (450 g/mo).

e CG: Participants received usual care per institutional
protocols.

Adherence: Mediterranean diet scores were similar

between groups at baseline, but significantly increased

in the IG at follow-up compared to the CG.

o Positive components: EVOO; walnuts; vegetables;
fresh fruit; dairy products; whole grains; sofrito;
legumes; fish; fatty fish; white meat

* Negative components: Refined grains; red meat;
processed meat; soda drinks; commercial bakery
foods, sweets, and pastries; butter, margarine, or
cream

Outcomes:

o SGA: BW <10%ile according to local standards
o Severe SGA: BW <3%ile

o LGA: BW >90%ile

SGA

Logistic regression

Risk difference (95% CI); OR
(95% CI) according to intention-to-
treat (ITT) analysis

-7.9 (-13.6, -2.6); 0.58 (0.40,
0.84), p=0.004

OR (95% ClI) according to per-
protocol (PP) analysis

IG: Participants with high dietary
adherence (3 point increase in
diet score)

0.56 (0.36, 0.86), p=0.009

Severe SGA

Logistic regression

Risk difference (95% CI); OR
(95% CI) according to ITT
analysis

-4.7 (-8.3, -1.0); 0.50 (0.28, 0.87),
p=0.01

OR (95% ClI) according to PP
analysis

IG: Participants with high dietary
adherence (3 point increase in
diet score)

0.36 (0.17, 0.75), p=0.01

LGA
Chi-squared, %
IG: 9.4; CG: 9.5, p=0.98

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP

Funding: “La Caixa” Foundation;
Cerebra Foundation for the Brain Injured
Child; The Agency for Management of
University and Research Grants; Centro
de Investigaciones Biomédicas en Red
sobre Enfermedades Raras

Summary: In participants at high risk for
SGA, a Mediterranean-style DP
supplemented with walnuts and EVOO
reduced risk of SGA and severe SGA
compared to usual care in both the (ITT)
and the (PP) analyses. There was no
statistically significant difference between
groups in risk of LGA.
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Studz Characteristics

Dodd, 2019

RCT, Parallel-arm, Australia,

OPTIMISE

Analytic N=633 (Attrition: 1%)

e Age (y): 31.531+4.76

o Race/Ethnicity (%): White: 67.46;
Asian: 15.01; Indian, Pakistani, Sri
Lankan: 8.06; Other: 9.47

o SEP:

o SEIFA IRSD (%): Quintile 1 (most
disadvantaged): 16.75; Quintile 5:
17.85

¢ Baseline BMI: Median (IQR): 22.20

(20.87, 23.60)

o Current HDP (%):
o GHTN: ~1.4
o PE/Eclampsia: ~2.5
e Current DM (%):
o GDM: 124
o T1or T2 DM: 0.0
o Smoking (%): Smoker: 4.42

Intewﬂtion or Exposure, Outcome Rgsults Confounders, Funding, Summary
LlIvs SC SGA Key confounders accounted for:
FFQ at: Trial entry (10-20 GW), 28 GW, and 36 GW Log binomial regression, OR (95% Parity, Smoking, Race and/or ethnicity,

Cl) Age, SEP, Pre-pregnancy BMI, DM in
DP Description: All: current pregnancy

o LI: Received 3 in-person visits and 3 phone calls with
dietitian or research assistant at trial entry, and 20,
24, 28, 32, and 36 GW. Dietary advice was
consistent with current Australian dietary standards,
maintaining a balance of carbohydrates, fat, and
protein, and encouraging reduced intake of energy
dense and non-core foods high in refined
carbohydrates and saturated fats. Participants were
advised to increase their intake of fibre, and to
consume 2 svg/d fruit, 5 svg/d vegetables and 3
svg/d dairy.

e SC: Received antenatal care according to hospital
guidelines, which did not include information relating
to dietary intake, physical activity or weight gain
during pregnancy.

Adherence: HEI scores from FFQ did not differ at

baseline, but were higher in LI at 28 GW and 36 GW.

Physical activity scores did not differ at either follow-

up.

Outcomes:

o SGA: <10%ile according to local standards
o LGA: BW >90%ile

e L BW: <2500g

e Macrosomia: >4000g

LA vs SC (Ref): 0.84 (0.48, 1.47),
p=0.545

Pre-pregnancy BMI, p-value for
interaction=0.565

LA vs SC (Ref): 0.95 (0.48, 1.89),
p=0.878

LGA

Log binomial regression

OR (95% ClI)

All:

LA vs SC (Ref): 0.88 (0.51, 1.52),
p=0.641

Pre-pregnancy BMI, p-value for
interaction=0.200

LA vs SC (Ref) per 1 BMI unit:
0.72 (0.38, 1.36), p=0.317

LBW

Log binomial regression, OR (95%
CI)

All:

LA: 1.32 vs SC (Ref): (0.69, 2.54),
p=0.399

Pre-pregnancy BMI, p-value for
interaction=0.328

LA vs SC (Ref): 1.62 (0.74, 3.56),
p=0.227

Macrosomia

Log binomial regression, RR (95%
CI)

All:

LA vs SC (Ref): 0.91 (0.54, 1.55),
p=0.732

Pre-pregnancy BMI, p-value for
interaction=0.263

LA vs SC (Ref): 0.79 (0.44, 1.43),
p=0.434

Funding: The University of Adelaide;
Lloyd Cox Strategic Research
Excellence Award; NHMRC Practitioner
Fellowship

Summary: Randomization to a dietitian-
led dietary and lifestyle intervention
based on the Australian Guide to Healthy
Eating, compared to standard antenatal
care, did not affect risk of LGA, AGA,
LBW, or BW >4.0 kg.
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Studz Characteristics

Gallagher, 2018

RCT, United States, LIFT (Lifestyle
Intervention For Two)

Analytic N=196 (Attrition: 7%)

o Age (y): LI: 33.844.0; UC: 33.814.7
o Race/Ethnicity (%):

o LI: Not Hispanic/Latina: 69;
Hispanic: 30; White: 46; Other: 25;
Black: 24; >1 Race: 5; Unknown: 1

o UC: Not Hispanic/Latina: 76;
Hispanic: 24; White: 48; Black: 24;
Other: 21; >1 Race: 8; Unknown: 0

o SEP:

o Education (%): <HS diploma: LI:
4.0; UC: 3.0; College degree: LI:
44; UC: 37; Postgraduate work: LI:
37; UC: 49

o Annual family income (%):
<24,999: LI: 3.0; UC: 7.0; 75k-
149k: LI: 36; UC: 33; 2150k: LI:
29; UC: 32

e Pre-pregnancy BMI:

o LI: 30.1+4.1, UC: 30.7£5.0

o (%): 25-29.9: LI: 62, UC: 57; >30:
LI: 38, UC: 43

e Current DM (%):

o T10orT2DM: 0.0

o GDM: LI: 10.3; UC: 6.1
e Smoking (%): 0.0

Livs UC
24 HR at: 12-15.6, 36 GW

DP Description:

o LI: Diet modification and increased physical
activity, along with behavioral and social support
strategies delivered in individual sessions by study
counselors. Focus was on GWG control as
recommended by 2009 IOM guidelines.

e UC: A single 20-30 minute ‘Introduction’
immediately following randomization. Participants
were invited to attend UC group meetings once
every 8 wk through delivery

Adherence: No differences in HEI-2010 scores
between groups at baseline. HEI-2010 was
significantly higher in the LI group compared to the UC
group at 36 GW. Between group change from baseline
was also statistically significantly higher in the LI group
compared to the UC group.

Outcomes:

o SGA: <10%ile according to local standards
o LGA: BW >90%ile

SGA

Chi-squared test, n (%)
LI: 8 (8); UC: 13 (14)
p=0.26

LGA

Chi-squared test, n (%)
LI: 10 (10); UC: 6 (6)
p=0.28

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, DM in
current pregnancy

Funding: NIH; NIDDK; NHLBI; NICHD;
NCCIH; ORWH; OBSSR; The Indian
Health Service

Summary: A GWG control intervention
with higher alignment with HEI-2010 did
not have an effect on risk of SGA or LGA
when compared to a control group with
lower alignment with HEI-2010.
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Khoury, 2005°"

RCT, Norway, CARRDIP

(Cardiovascular Risk Reduction

Diet in Pregnancy)

Analytic N=290 (Attrition: 0%)

o Age (y): ~29.7; Range: 21-38

o Race/Ethnicity (%): White: 100

e SEP: Education: ~82.1% >12y

e Pre-pregnancy BMI: TM2: ~24.3+2.8

e Current HDP (%): Chronic HTN: 0.0

e Current DM (%): Pre-existing DM:
0.0

e Smoking (%): Nonsmokers: 100
(Previous smokers had to have quit
=5y before inclusion)

IGvs CG
At: BL, 24 GW, 30 GW, and 36 GW

DP Description:

Women randomly allocated to usual or intervention diet
and asked to follow assigned diet until delivery
Intervention group received cooking lessons to
implement special foods (e.g., legumes, olive oil)

o |G: dietician encouraged intake of fatty fish,
vegetable oils, especially olive oil and rapeseed oil,
nuts, nut butters, margarine based on olive- or
rapeseed oil, and avocado to replace meat, butter,
cream, and fatty dairy products; 26/d fresh fruits and
vegetables; intake of dairy products in the form of
skimmed or low-fat products (skimmed milk, fat-
reduced cheese, and yogurt) in place of full fat
products; 2/wk meat for a main meal and legumes,
vegetable main dishes, fatty fish, or poultry with the
fat trimmed off on the other days; <2 cups/d coffee
CG: subjects asked to consume their usual diet
based on Norwegian foodstuffs, and not to introduce
more oils or low-fat meat and dairy products than
usual

Adherence: assessed by weighed dietary records:

o Intervention diet: included significantly more fish and
fish products; fatty fish and fish products; rapeseed-
based margarine; oils; olive oil; rapeseed oil; nuts,
olives, and seeds; vegetables; and fruits, when
compared to the control diet

o Control diet: included significantly more fatty milk,
meat and meat products, fatty minced meat, butter,
and hard margarines, when compared to the
intervention diet

Outcomes:
e SGA: <10%ile

SGA

Fisher Exact Test
OR (95% CI)

IG: 1.0 (0.4, 2.5)
CG: Ref

p=1.0

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP, DM in current pregnancy

Funding: The Norwegian Council on
Cardiovascular Disease

Summary: There was no association
between the experimental diets and
SGA.
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Melero, 2020

Non-RCT, Spain, St. Carlos GDM
prevention study

Analytic N=544 (Attrition: 9%)

o Age (y): CG: 31.315.6, IG: 31.7£5.4
o Race/Ethnicity (%): Hispanic: 100

o SEP:

o Education (%): Elementary: CG:
19.7, 1G: 12.6; Secondary: CG:
47.2, 1G: 46.2; University: CG:
31.7, 1G: 40.6; Unknown: CG: 1.4,
1G: 0.7

o Unemployed (%): CG: 69.0, IG:
67.8

e Pre-pregnancy BMI: CG: 24.414.0,

IG: 24.1£3.4

e Current HDP (%): CG: 4.9,1G: 2.8

e Current DM (%): CG: 34 (25.8),
1G:19 (14.8); CG vs IG: p=0.021

¢ Smoking (%): CG: 0.7, 1G: 0.7

IG vs CG

Intervention or Exposure, Outcome Rgsults Confounders, Funding, Summary
SGA Key confounders accounted for:

FFQ at: 8-12 GW, 24-28 GW, and 36-38 GW Chi-square test Parity, Smoking, Race and/or ethnicity,
n (%) Age, SEP

DP Description:

The IG, CG, and real world group (RW) all given the

same basic MedDiet recommendations: 22 svg/d

vegetables, 23 svg/d fruit (avoiding juices), 3 svg/d

skimmed dairy products, wholegrain cereals, 2-3 svg

legumes/wk, moderate to high consumption of fish; low

consumption of red and processed meat, avoidance of

refined grains, processed baked goods, pre-sliced

bread, soft drinks and fresh juices, fast foods and

precooked meals.

¢ |G and RW also recommended to consume 240
mL/d of EVOO and nuts =3d/wk. |G was provided
with 10 L EVOO and 2 kg roasted pistachios at 12-14
GW and 24-28 GW. RW was not provided with
EVOO or pistachios.

e CG recommended to restrict dietary fat, including
EVOO and nuts.

Adherence: MEDAS scores did not differ between the
groups at baseline. Scores significantly increased over
time in the 1G and RW, while no changes in the CG
were observed. Scores remaining significantly higher
in the IG and RW compared to the CG at both 24-28
GW and 36-38 GW. Physical activity scores did not
differ at either follow-up point.

o Positive components: vegetables; dishes with tomato
sauce (tomato, garlic, onion, leek, olive oil); pulses;
nuts; fish; white meat over red meat; olive oil; olive
oil as principal cooking fat.

o Negative components: commercial pastries; red
meat or sausages; animal fat; sugar-sweetened
beverages

e Alcohol and fruit (including juice) component
excluded

Outcomes:
o SGA: <10%ile by national charts
o L GA: >90%ile

IGvs CG:1(0.8)vs 7 (5.3),
p=0.036

LGA

Chi-square test

n (%)

IGvs CG: 1(0.8)vs 8 (6.1),
p=0.020

Funding: Fundacion para Estudios
Endocrinometabolicos, IdISSC Hospital
Clinico San Carlos; the Instituto de Salud
Carlos Il of Spain

Summary: Greater alignment with a
MedDiet supplemented with EVOO and
pistachios in a trial (IG) reduced the risk
of both SGA and LGA compared to lower
alignment with a MedDiet in a trial setting
(CG).
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Van Horn, 2018

RCT, United States, MOMFIT

(Maternal Offspring Metabolics

Family Intervention Trial)

Analytic N=251 (Attrition: 11%)

o Age (y): IG: 33+4; UC: 34+4

e Race/Ethnicity (%): White: 1G: 56.4,
UC: 70.2; Black or African

American: 1G: 24.3, UC: 14.2; Other:

IG: 19.3; UC: 15.6
o SEP:

o Total family income (%): <$20k:
IG: 3.6, UC: 5.7; $20k-<$50k: IG:
12.4, UC: 13.5; $50k-<$75k: IG:
12.4, UC: 13.5; $75k-<$100k: IG:
13.9, UC: 9.9; $100k-<$150k: IG:
24.8, UC: 27.7; $150k-<$200k:
IG: 16.8, UC: 10.6;2$200k: IG:
16.1; UC: 19.2

e Pre-pregnancy BMI: IG: 31t4, UC:

3114

o Current HDP (%): Family history of
high blood pressure: IG: 67.9, UC:

75.2

e Current DM (%): 0% prior diagnosis
of diabetes of HbA1c >6.5%
e Family history of diabetes: 1G: 51.4,

UC: 59.6

e Smoking (%): 0%

Dietary patterns consumed during pregnancy and birth weight

IGvs UC

DP Description:

Intervention or Exposure, Outcome Rgsults Confounders, Funding, Summary
SGA Key confounders accounted for:

24 HR at: 15 GW, 36 GW IG: 25 (18.0), p=0.61 Parity, Smoking, Race and/or ethnicity,
UC: 27 (19.9) Age, SEP, Pre-pregnancy BMI, Current

MAMA-DASH: Higher low-fat milk and dairy products, HDP, DM in current pregnancy

fish, skinless poultry, lean meat and vegetable protein, LGA

unsaturated fats, fiber-rich whole grains, fruits,

vegetables, and legumes. Lower sugar-sweetened

beverages, other sweets, and non-nutrient-dense

snack foods was discouraged.

Caloric restriction to meet GWG, following nutrition

guidelines for pregnant women, including avoidance of

fish considered higher in mercury, inclusion of calcium-

rich, vitamin D—enriched dairy, or calcium-fortified non-

dairy products

Adherence: at 36 GW

Median (IQR)

o Dixon DASH: Intervention group (IG): 4(3, 4); Usual
care (UC): 3(3, 4), p=0.01

e Fung DASH: IG: 27(25, 30); UC: 26(22, 29), p=0.005

e HEI-2010: 1G: 70(62, 77); UC: 63(56, 75), p=0.002

Outcomes:
e SGA: <10%ile
e LGA: >90%ile

Logistic regression model, n (%)
IG: 8 (5.8), p=0.51
UC: 12 (8.8)

Funding: NIDDK, NHLBI; NICHD;
NCCIH; ORWH; OBSSR; the Indian
Health Service

Summary: Randomization to DASH and
physical activity coaching compared to
usual care was not associated with SGA
or LGA.

nesr.usda.gov | 49



Intervention or Exposure, Outcome

Dietary patterns consumed during pregnancy and birth weight

Results

Confounders, Funding, Summary

Studz Characteristics

Zhao, 2022

RCT, Parallel-arm, China, People's
Hospital of Zhengzhou University
Baseline N=560; Analytic N= 500
(Attrition: 11%)

e Age (y): CG: 2815.2, IG: 29.415.6
e SEP:

o Employed (%): CG: 75.2, IG: 46.4
o Education (%) HS: CG: 10.0, IG:
10.8; University: CG: 37.2, IG:

38.8; Unknown: CG: 6.4, IG: 1.2
e Pre-pregnancy BMI: CG: 23.3+3.9,
IG: 22.8£3.4
e Current DM (%): GDM: CG: 20.4,
IG: 13.6, p=0.042
o Smoking (%): Current: CG: 2.4, IG:
2

CGvs IG
FFQ at: 8-12 GW, 24-28 GW, 36-38 GW

DP Description:

e Both groups: MedDiet (vegetables, fruits, skimmed
dairy foods, whole grain cereals, legumes, fish; avoid
refined grains, baked goods, soft drinks, juices, junk
food, precooked meat, pre-sliced slices of bread) and
walking 30 min/d recommended

¢ |G: Recommended to consume 240 ml/d EVOO and
25-30 g/d roasted pistachios recommended; Weekly
visits with a dietitian

¢ CG: Recommended to restrict dietary fat, including
extra virgin coconut oil and dry fruits, by the
midwives.

Adherence: MEDAS scores did not differ at baseline.

Scores significantly increased over time in both

groups, but the IG had significantly higher scores than

the CG at both 24-28 GW and 36-38 GW. Physical
activity scores did not differ at either follow-up point.

* Positive components: Olive oil (as main fat and
svg/d); Vegetables; Fruit (including juice); Red wine;
Pulses; Fish/seafood; Nuts; White over red meat;
Traditional sauce of tomatoes, garlic, onion, or leeks
sautéed in olive oil

* Negative components: Red or processed meat;
Butter, margarine, or cream; SSB; Commercial
pastries

Outcomes:
e SGA: <10%ile
o LGA: >90%ile

SGA

Chi-square

IG: 5.2, p=0.01

CG: 1.2

RR (95% CI)

0.23 (0.06, 0.79), p=0.020

LGA

Chi-square

IG: 3.6, p=0.03

CG: 0.8

RR (95% CI)

0.22 (0.04, 1.01), p=0.052

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, Pre-pregnancy BMI, Current HDP

Funding: No funding received

Summary: A MedDiet with
recommended additional EVOO and
pistachios lowers the risk of SGA and
trended towards lowering risk of LGA.
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NRCT
Melero, 202058 RW vs CG SGA Key confounders accounted for:
Non-RCT, Spain, St. Carlos GDM FFQ at: 8-12 GW, 24-28 GW, and 36-38 GW Chi-square test Parity, Smoking, Race and/or ethnicity,
prevention study n (%) Age, SEP
Analytic N=544 (Attrition: 9%) DP Description: RW vs CG: 9 (3.2) vs 7 (5.3),
o Age (y): CG: 31.315.6, RW: The IG, CG, and real world group (RW) all given the p=0.307 Funding: Fundacion para Estudios
31.4+5.7 same basic MedDiet recommendations: 22 svg/d Endocrinometabolicos, |dISSC Hospital
¢ Race/Ethnicity (%): Hispanic: 100 vegetables, =23 svg/d fruit (avoiding juices), 3 svg/d LGA Clinico San Carlos; the Instituto de Salud
o SEP: skimmed dairy products, wholegrain cereals, 2-3 svg Chi-square test Carlos Il of Spain
o Education (%): Elementary: CG: legumes/wk, moderate to high consumption of fish; low  n (%)
19.7, RW: 11.2; Secondary: CG: consumption of red and processed meat, avoidance of RW vs CG: 11 (3.9) vs 8 (6.1), Summary: Greater alignment with a
47.2, RW: 50.8; University: CG: refined grains, processed baked goods, pre-sliced p=0.457 MedDiet supplemented with EVOO and

31.7, RW: 35.5; Unknown: CG:
1.4, RW: 2.5
o Unemployed (%): CG: 69.0, RW:
73.3
e Pre-pregnancy BMI: CG: 24.414.0,

RW: 23.4+3.6; RW vs. CG, p=0.033
e Current HDP (%): CG: 4.9, RW: 2.5
e Current DM (%): CG: 34 (25.8); RW:

38 (13.4); RW vs CG: p=0.011
e Smoking (%): CG: 0.7, RW: 1.6

bread, soft drinks and fresh juices, fast foods and
precooked meals.

e |G and RW also recommended to consume 240
mL/d of EVOO and nuts =3d/wk. |G was provided

with 10 L EVOO and 2 kg roasted pistachios at 12-14

GW and 24-28 GW. RW was not provided with
EVOO or pistachios.

e CG recommended to restrict dietary fat, including
EVOO and nuts.

Adherence: MEDAS scores did not differ between the

groups at baseline. Scores significantly increased over

time in the IG and RW, while no changes in the CG
were observed. Scores remaining significantly higher

in the IG and RW compared to the CG at both 24-28

GW and 36-38 GW. Physical activity scores did not

differ at either follow-up point.

o Positive components: vegetables; dishes with tomato
sauce (tomato, garlic, onion, leek, olive oil); pulses;
nuts; fish; white meat over red meat; olive oil; olive
oil as principal cooking fat.

* Negative components: commercial pastries; red
meat or sausages; animal fat; sugar-sweetened
beverages

Alcohol and fruit (including juice) component excluded

Outcomes:
o SGA: <10%ile by national charts
o LGA: >90%ile

pistachios in a real-world (RW) setting
did not impact risk of SGA or LGA
compared to CG.
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Cohort Studies

Index/Score

Ancira-Moreno, 2020%° MDQS (Continuous alignment (per SD); Medium (3-4 LBW Key confounders accounted for:

PCS, Mexico, PRINCESA
(Pregnancy Research on
Inflammation, Nutrition & City
Environment: Systematic Analyses)
Analytic N=660

e Age (y): 25.08+5.8
o SEP (%): Education <9 y: 56.0
o Pre-pregnancy BMI:
025.72+5.2
o (%): BMI 225 to <30: 32.5; 230 to
<35:12.4; 235: 5.0

pts), and high (=5 pts) vs low (0-2 pts) alignment)
24HR at: TM2 and TM3

DP Description:

¢ Positive components: Fruits and vegetables (=400 g
per day), PUFA (=6% of total energy), low fat dairy
products (2 svg per day), legumes (2 svg per day)

o Negative components: Red meat (<500 g per wk),

saturated fat and/or added sugars (<10% of energy).

Outcomes:

e LBW:<2,500 g

Logistic regression

OR (95% ClI)

Continuous (per SD): 0.53 (0.46,
0.82), p<0.001

Medium vs Low (Ref): 0.36 (0.17,
0.75), p=0.006

High vs Low (Ref): 0.22 (0.06,
0.75), p=0.016

Parity, Age, SEP, Pre-pregnancy BMI
Other covariates: Energy intake, GWG,
maternal height, marital status, term of
gestation, baby's sex

Funding: NIEHS

Summary: Alignment with the MDQS
was associated with lower risk of LBW.

Berube, 20233
PCS, United States, StEP Trial
(Starting Early Program Trial)
Analytic N=498
o Age (y): 2816
* Race/Ethnicity (%): Hispanic/Latina:
100
o SEP:
o 2HS education: 66.4
o Employed: 24.8
e Pre-pregnancy BMI: 27.5+5.5

HEI-2015 (tertiles of alignment)
FFQ at: 28-32 GW

DP Description:

» Positive components: total fruits, whole fruits, total
vegetables, greens and beans, whole grains, dairy,
total protein, seafood and plant protein, fatty acids.

* Negative components: refined grains, sodium,
saturated fat, added sugars.

Outcomes:
o SGA: £10%ile based on Fenton growth curves
o LGA: 290%ile

SGA

Logistic regression

OR (95% ClI)

T2 vs T1 (Ref): 0.8 (0.3, 1.8)
T3 vs T1 (Ref): 0.6 (0.3, 1.6)

LGA

Logistic regression

OR (95% CI)

T2 vs T1 (Ref): 1.3 (0.6, 3.3)
T3 vs T1 (Ref): 1.1 (0.4, 2.7)

Key confounders accounted for:
Parity, Race and/or ethnicity, Age, SEP,
Pre-pregnancy BMI

Other covariates: Marital status,
physical activity, total energy

Funding: NIFA; NICHD

Summary: Alignment with Western DP,
Fruits and vegetables DP, and the HEI-
2015 was not associated with risk of
SGA or LGA.
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Chatzi, 2012
PCS, Greece, Spain, INMA (Infancia
y medio Ambiente), RHEA
Analytic N: INMA-Atlantic: 1,074;
INMA-Mediterranean: 1,386; RHEA:
824
(INMA-Atlantic, INMA-Mediterranean,
RHEA)
e Age (y): ~31.5; ~30.2, p<0.001;
~29.5, p=0.006
e SEP:
o Maternal education (%):
<Primary: ~16, ~30.5, ~18.4;
Secondary: ~38.3, ~43.7, ~51.2;
University: ~45.7, ~25.8, ~30.4,
p=0.003
o Paternal education (%):
<Primary: ~26.1, ~40.5, ~35.9;
Secondary: ~49.5, ~41.4, ~42 4;
University: ~24.5, ~18.1, ~21.7
o Maternal social class (%):
Professional-managerial: ~28,
~18.3; Skilled: ~23.7, ~27.0; Partly
skilled, unskilled, or homemaker:
~48.2, ~54.7
o Paternal social class (%):
Professional-managerial: ~23.9,
~17.3; Skilled: ~14.6, ~19.4; Partly
skilled, unskilled, or homemaker:
~61.5, ~63.3
Pre-pregnancy BMI: ~23.5, ~23.7,
~24.3
Current HDP (%): GHTN: ~2.1; ~2.4;
~3.1
Current DM (%): DM before
pregnancy: ~0.2, ~0.3, ~2.1
Smoking (%): During pregnancy:
~15.9, ~19.5, p=0.049, ~23

MD (High (6-8 pt); Medium (4-5 pt) vs Low (<3 pt)
alignment)
FFQ at: INMA: ~13.842 GW; RHEA: 14-18 GW

DP Description:
Mediterranean Diet (MD)

» Positive components: vegetables, legumes, fruits and
nuts, cereals, fish and seafood, dairy products, and
the ratio of MUFA:SFA

o Negative components: all types of meat

Outcomes:
e SGA <10%ile

SGA
Multiple log-binomial regression
RR (95% CI)

INMA-Mediterranean

Medium vs Low (Ref): 0.76 (0.54,
1.06)

High vs Low (Ref): 0.50 (0.28,
0.90)

INMA-Atlantic

Medium vs Low (Ref): 1.24 (0.81,
1.89)

High vs Low (Ref): 0.97 (0.42,
2.26)

RHEA

Medium vs Low (Ref): 1.82 (0.95,
3.49)

High vs Low (Ref): 1.96 (0.90,
4.25)

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI, Current HDP, DM in
current pregnancy

Other covariates: TEI

INMA-Atlantic: maternal social class;
INMA-Mediterranean: maternal BMI and
maternal social class; RHEA: paternal
age and maternal education.

Funding:

INMA: Instituto de Salud Carlos Ill; the
Conselleria de Sanitat Generalitat
Valenciana; Universidad de Oviedo;
Department of Health of the Basque
Government; Provincial Government of
Gipuzkoa

RHEA: Flight Attendant Medical
Research Institute; EU Integrated
Projects; HIWATE

Summary: Higher MD adherence in
INMA-Mediterranean was associated
with a lower risk of SGA. In the other 2
cohorts, there was no association
between MD adherence and SGA.
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Chen, 2021¢
PCS, France, Ireland, Netherlands,
Poland, United Kingdom,
ALPHABET consortium: Lifeways,
EDEN, ALSPAC (Avon Longitudinal
Study of Parents and Children),
SWS (Southampton Women’s
Survey), REPRO_PL (Polish Mother
and Child Cohort Study),
Generation R
Analytic N=ALSPAC: 11,571; EDEN:
1,641; Generation R: 6,184; Lifeways:
832; REPRO_PL: 1,139; SWS: 1,851
e Age (y):29.5+4.9
o Race/Ethnicity (%): European-
born/White: 89.9%; Non-European-
born/non-White: 10.1%
e SEP: Education level: Low: 16.9%,
Medium: 51.6%, High: 31.5%
e Pre-pregnancy BMI: 23.3 £ 4.2
o Smoking (%):
o Never: 57.7%
o Ever: 23.0%
o Current: 19.3%

DASH (continuous alignment, per 1 SD increase)
FFQ at: First/early second trimester (5 cohorts); Third
trimester (3 cohorts)

DP Description:

» Positive components: fruits, vegetables excluding
potatoes, total grains, non-full-fat dairy products,
nuts/seeds/legumes.

* Negative components: red and processed meats,
sugar-sweetened beverages/sweets/added sugars,
sodium.

Outcomes:
o SGA <10%ile, based on INTERGROWTH-21st GA-
and sex-specific reference growth curves

Dietary patterns consumed during pregnancy and birth weight

SGA

Logistic regression

OR (95% ClI)

ALSPAC: 0.93 (0.85, 1.02)
EDEN: 0.88 (0.71, 1.09)
Generation R: 0.78 (0.69, 0.88)
Lifeways: 1.00 (0.68, 1.46)
REPRO PL: 0.94 (0.70, 1.27)
SWS: 0.79 (0.61, 1.02)

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
SEP, Pre-pregnancy BMI

Other covariates: maternal height,
energy intake, alcohol consumption
during pregnancy, child sex

Funding:

ALSPAC: UK Medical Research Council;
Wellcome; University of Bristol; EDEN:
Foundation for Medical Research;
National Agency for Research; National
Institute for Research in Public Health;
French Ministry of Health; French
Ministry of Research; INSERM Bone and
Joint Diseases National Research and
Human Nutrition National Research
Programs; Paris-Sud University; Nestlé;
French National Institute for Population
Health Surveillance; French National
Institute for Health Education; the EU
FP7 programmes; Diabetes National
Research Program; French Agency for
Environmental Health Safety; Mutuelle
Générale de I'Education Nationale;
French national agency for food security;
French-speaking association for the
study of diabetes and metabolism;
Generation R: Erasmus Medical Centre;
Erasmus University Rotterdam;
Netherlands Organization for Health
Research and Development; EU Horizon
2020 Research and Innovation
Programme; Lifeways: Irish Health
Research Board; REPRO_PL: Ministry of
Science and Higher Education Poland;
Polish-Norwegian Research Fund;
National Science Centre, Poland; SWS:
Medical Research Council; British Heart
Foundation; Arthritis Research UK; Food
Standards Agency; EU Seventh
Framework

Summary: Greater alignment with the
DASH DP was associated with lower risk
of SGA in 1 cohort (Generation R) but
was not associated with risk of SGA in
the remaining 5 cohorts.
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Studz Characteristics

Diaz-Lopez, 2022

PCS, Spain, ECLIPSES

Analytic N=614

e Age (y): 30.5£5.1

o Race/Ethnicity (%): NR for this
sample, but from baseline of parent

RCT: Maternal ethnic origin:

Caucasian: 80.4; Latin American:

10.7; Arab: 6.3; Black: 2.0; Asian:

0.6

o SEP:

o Social class, %, p=0.001: Low: T1:
20; T2: 22; T3: 10; Middle: T1: 67;
T2: 54; T3: 65; High: T1: 13; T2:
24;T3: 25

o Educational level, %, p=0.001:
Primary or less: 33, 33, 27;
Secondary: 44, 35, 30; University:
23, 32,43

e Pre-pregnancy BMI:

025.1145

o (%): BMI <25: 58; BMI 225: 42
e Smoking (%): No: 83; Yes: 17

Relative MedDiet (tertiles of adherence)
FFQ at: 12, 24, 36 GW

DP Description:

e Positive components: fruits, vegetables, legumes,
cereals, fresh fish and olive oil

* Negative components: meat, dairy, alcohol

Outcomes:
o SGA: <10%ile according to INTERGROWTH-21st
GA- and sex-specific reference growth curves.

SGA

Multivariable logistic regression
OR (95% Cl)

T3 vs T1 (Ref): 0.36 (0.16, 0.79),
p<0.05

T2 vs T1 (Ref): 0.42 (0.22, 0.81),
p<0.05

p-trend=0.005

Multivariable logistic regression
OR (95% Cl), per 1 pt increase
0.74 (0.64, 0.85), p<0.05

No change in the results after
excluding newborns with GA <37
GW (data NR).

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI

Other covariates: PA, planned
pregnancy, energy intake

Funding: Health Research Fund of the
Ministry of Health and Consumption;
European Union

Summary: Higher alignment with a
relative MedDiet was associated with
lower risk of SGA.
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Emond, 2018

PCS, United States, New Hampshire
Birth Cohort Study

Analytic N=862 (nonsmokers: n=756)

AHEI-2010 Q1, Q4
e Age (y): 28.9+5.0, 33.214.4, p<0.001
o Race/Ethnicity (%): NHW: 94.9, 98.2
e SEP: Education, p<0.001: <HS
graduate: 41.9, 15.3; Some college:
23.3, 23.2; 2College graduate: 34.9,
61.6
e Pre-pregnancy BMI (%): p=0.05:
18.5-24.9: 46.5, 58.3; 25.0-29.9:
27.4,27.8; 230: 26.1, 13.9
e Current HDP (%): Preeclampsia:
19,28
e Current DM (%):
o Any past DM: 7.0, 4.2
o GDM: 5.6,7.5
e Smoking (%): p<0.001
o Nonsmoker: 79.5, 93.5
o Former smoker: 8.8, 4.6
o Smoker: 11.6, 1.9

AHEI-2010 (quartiles of alignment)
FFQ at: 24-28 GW

DP Description:

¢ Positive components: fruits, vegetables, whole
grains, nuts and legumes, long-chain omega-3 fatty
acids (EPA+DHA), PUFA

* Negative components: sugary beverages, red and
processed meats, trans fatty acids, sodium.

¢ Modified to exclude moderate alcohol component.

Outcomes:

o SGA: <10%ile based on age- and sex-adjusted
Fenton growth curves

e Macrosomia: >4000 g

o LGA: >90%ile based on age- and sex-adjusted
Fenton growth curves

e | BW: <2500 g

SGA

Logistic regression

OR (95% ClI)

Overall

Q2 vs Q1 (Ref): 0.89 (0.37, 2.15)
Q3 vs Q1 (Ref): 0.73 (0.28, 1.89)
Q4 vs Q1 (Ref): 0.35 (0.11, 1.08)
p trend: 0.03

Nonsmokers

Q2 vs Q1 (Ref): 0.78 (0.28, 2.14)
Q3 vs Q1 (Ref): 0.78 (0.27, 2.27)
Q4 vs Q1 (Ref): 0.44 (0.13, 1.47)
p trend: 0.04

LGA

Logistic regression

OR (95% ClI)

Overall

Q2 vs Q1 (Ref): 1.20 (0.62, 2.33)
Q3 vs Q1 (Ref): 0.86 (0.42, 1.79)
Q4 vs Q1 (Ref): 0.71 (0.32, 1.57)
p trend: 0.28

Nonsmokers

Q2 vs Q1 (Ref): 1.24 (0.62, 2.49)
Q3 vs Q1 (Ref): 0.79 (0.36, 1.70)
Q4 vs Q1 (Ref): 0.60 (0.26, 1.38)
p trend: 0.25

LBW

Logistic regression

OR (95% ClI)

Overall

Q2 vs Q1 (Ref): 1.15(0.38, 3.49)
Q3 vs Q1 (Ref): 0.54 (0.14, 2.11)
Q4 vs Q1 (Ref): 1.20 (0.34, 4.24)
p trend: 0.95

Nonsmokers

Q2 vs Q1 (Ref): 1.14 (0.35, 3.73)
Q3 vs Q1 (Ref): 0.79 (0.2, 3.22)
Q4 vs Q1 (Ref): 1.27 (0.32, 4.97)
p trend: 0.66

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP, DM in current pregnancy

Other covariates: infant sex, GWG, PA
during pregnancy, maternal urinary
arsenic, total daily caloric intake

Funding: NIEHS; NIGMS;
Environmental Protection Agency

Summary: Greater alignment with the
AHEI-2010 was associated with lower
risk of SGA. Greater alignment trended
toward lower risk of macrosomia among
nonsmokers but did not reach statistical
significance. Alignment with the AHEI-
2010 was not associated with LBW or
LGA.
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Studz Characteristics
Emond, 2018" (Continued)
PCS, United States, New Hampshire

Birth Cohort Study
Analytic N=862 (nonsmokers: n=756)

AHEI-2010 Q1, Q4
e Age (y): 28.9+5.0, 33.214.4, p<0.001
o Race/Ethnicity (%): NHW: 94.9, 98.2
e SEP: Education, p<0.001: <HS
graduate: 41.9, 15.3; Some college:
23.3, 23.2; 2College graduate: 34.9,
61.6
e Pre-pregnancy BMI (%): p=0.05:
18.5-24.9: 46.5, 58.3; 25.0-29.9:
27.4,27.8; 230: 26.1, 13.9
e Current HDP (%): Preeclampsia:
19,28
e Current DM (%):
o Any past DM: 7.0, 4.2
o GDM: 5.6,7.5
e Smoking (%): p<0.001
o Nonsmoker: 79.5, 93.5
o Former smoker: 8.8, 4.6
o Smoker: 11.6, 1.9

AHEI-2010 (quartiles of alignment)
FFQ at: 24-28 GW

DP Description:

¢ Positive components: fruits, vegetables, whole
grains, nuts and legumes, long-chain omega-3 fatty
acids (EPA+DHA), PUFA

* Negative components: sugary beverages, red and
processed meats, trans fatty acids, sodium.

¢ Modified to exclude moderate alcohol component.

Outcomes:

o SGA: <10%ile based on age- and sex-adjusted
Fenton growth curves

e Macrosomia: >4000 g

o LGA: >90%ile based on age- and sex-adjusted
Fenton growth curves

LBW: <2500 g

Macrosomia

Logistic regression

OR (95% ClI)

Overall

Q2 vs Q1 (Ref): 0.79 (0.43, 1.46)
Q3 vs Q1 (Ref): 0.88 (0.48, 1.63)
Q4 vs Q1 (Ref): 0.76 (0.39, 1.46)
p trend: 0.21

Nonsmokers

Q2 vs Q1 (Ref): 0.78 (0.41, 1.48)
Q3 vs Q1 (Ref): 0.67 (0.34, 1.30)
Q4 vs Q1 (Ref): 0.65 (0.32, 1.29)
p trend: 0.07

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP, DM in current pregnancy

Other covariates: infant sex, GWG, PA
during pregnancy, maternal urinary
arsenic, total daily caloric intake

Funding: NIEHS; NIGMS;
Environmental Protection Agency

Summary: Greater alignment with the
AHEI-2010 was associated with lower
risk of SGA. Greater alignment trended
toward lower risk of macrosomia among
nonsmokers but did not reach statistical
significance. Alignment with the AHEI-
2010 was not associated with LBW or
LGA.
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Fulay, 2018"

PCS, United States, Project Viva

Analytic N=1743

o Age (y): 32.2+4.9

o Race/Ethnicity (%): White: 71.9;
Black: 12.3; Hispanic: 6.5; Asian:
5.6; Other: 3.6

e SEP:

o Household income (%): <$20k/y:

3.1; >$70k/y: 60.1
o Education (%): Primary: 9.4,
2College: 32.0
e Pre-pregnancy BMI: 25-<30: 21.7;
=>30: 12.9
e Current HDP (%): HDP: 10.7
e Current DM (%):
o Current GDM: 5.2
o Current T1 or T2 DM: 0.0
e Smoking (%): 10.9

DASH & DASH OMNI (continuous alignment)
FFQ at: ~11 GW

DP Description:

DASH

o Positive components: fruits; vegetables; whole
grains; nuts/legumes; low-fat dairy

¢ Negative components: sodium; SSB; red and/or
processed meats

DASH OMNI

o Positive components: fruits; vegetables; whole
grains; nuts/legumes; low-fat dairy; MUFA and PUFA

o Negative components: sodium; SSB; red and/or
processed meats

Outcomes:

o SGA: BW <10%ile, by GA- and sex-specific Oken
reference

o LGA: BW 290%ile

o AGA: BW 10-90%ile

Results Confounders, Funding, Summary
SGA vs. AGA Key confounders accounted for:

Logistic regression

OR (95% ClI)

DASH: 0.97 (0.93, 1.02), p=0.05
DASH OMNI: 0.97 (0.93, 1.02),
p=0.05

Additionally adjusting for Western
and Prudent DP did not
substantially alter the results

LGA vs. AGA

Logistic regression

OR (95% CI)

DASH: 0.99 (0.96, 1.02), p=0.05
DASH OMNI: 0.99 (0.96, 1.02),
p=0.05

Additionally adjusting for Western
and Prudent DP

DASH: 0.94 (0.90, 0.99), p<0.05
DASH OMNI: 0.94 (0.89, 0.99),
p<0.05

Parity, magnitude, or precision of the
results, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP, DM in current pregnancy

Other covariates: GWG until FFQ; TEI

Funding: NIH

Summary: Alignment with DASH or
DASH OMNI was not associated with
SGA or LGA when not adjusting for
Western or Prudent DP. When
additionally adjusting for these DP,
greater alignment with DASH and DASH
OMNI was associated with reduced risk
of LGA, but not risk of SGA.

Gonzalez-Nahm, 20194
PCS, United States, Nurture
Analytic N=817
o Age (y): 27.415.8
* Race/Ethnicity (%): Black: 70.2;
White: 20.9; Other: 8.9
o SEP:
o Household income (%): <$20k:
58.9; $20k-40k: 22.4; >$70k: 8.0
o Education (%): <HS graduate:
45.2; Some college/college or
higher: 54.8
e Pre-pregnancy BMI: 30.1+9.3
e Current HDP (%): NR
e Current DM (%): NR
e Smoking (%): 14.8

AHEI-2010 (continuous alignment)
FFQ at: 20-36 GW

DP Description:

e Positive components: vegetables, fruit, whole grains,
nuts and legumes, long-chain omega-3 fatty acids
(DHA and DPA), PUFA

o Negative components: SSBs, red/processed meat,
trans fat, sodium

¢ Modified to exclude alcohol component

Outcomes:

e SGA: BW <10%ile, based on INTERGROWTH-21st
reference growth curves

o LGA: BW >90%ile

e LBW: BW <2500 g

e Macrosomia: BW >4000 g

SGA

Logistic regression

OR (95% ClI)

0.98 (0.94, 1.01), p=0.16

LGA

Logistic regression

OR (95% ClI)

1.02 (0.98, 1.05), p=0.33

LBW

Logistic regression

OR (95% ClI)

0.99 (0.95, 1.03), p=0.60

Macrosomia

Logistic regression

OR (95% ClI)

1.04 (0.98, 1.90), p=0.07

Similar results in analyses
restricted to Black women and
infants or excluding PTB

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI

Other covariates: daily kcal intake;
infant sex

Funding: NIH
Summary: Alignment with the AHEI-

2010 was not associated with risk of
SGA, LGA, LBW, or macrosomia.
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Hillesund, 2014/
PCS, Norway, MoBa (Norwegian
Mother and Child Cohort Study)
Exposure N=High: 25,237; Medium:
23,558, Comparator N=17,802
* Age (y):
0 30.1+4.6, p<0.001
o (%) £19: 0.9; 20-34: 82.2; =235:
16.9, p<0.001
e SEP: Education (%): 31.2; 13-16:
42.7; 217: 26.2, p<0.001
e Pre-pregnancy BMI:
0 24.0+4.2, p<0.001
o (%): <25: 69.2; 25-29: 21.6; 230:
9.3, p<0.001
e Current DM (%): Pre-existing DM:
0.0
e Smoking Yes: 7.8, p<0.001

NND High (score: 6-10) or Medium (score: 4-5) vs Low
(score: 0-3) alignment
FFQ at: ~22 GW

DP Description:

New Nordic Diet (NND)

Positive components: (i) eating 224 main meals/wk; (ii)
eating Nordic fruits =5 times/week; (iii) eating root
vegetables =5 times/week; (iv) eating cabbage =2
times/week; (v) eating potatoes 2one-third of total
occasions of eating potatoes, rice or pasta; (vi)
choosing whole grain bread more often than refined
bread; (vii) eating oatmeal 2monthly; (viii) eating
fish/game/berries about 2 times/week; (ix) drinking milk
more often than juice; and (x) drinking =6 times as
much water as sugar-sweetened beverages

Outcomes:

o SGA: <10%lile, by “gender-specific” reference from
MoBa cohort

o LGA: >90%ile

Results Confounders, Funding, Summary
SGA vs AGA Key confounders accounted for:

Multinomial logistic regression
OR (95% ClI)

Medium vs Low (Ref): 0.95 (0.89,
1.02)

High vs Low (Ref): 0.92 (0.86,
0.99)

LGA vs AGA

Multinomial logistic regression
OR (95% Cl)

Medium vs Low (Ref): 1.04 (0.97,
1.12)

High vs Low (Ref): 1.07 (1.00,
1.15)

Parity, Smoking, Age, SEP, Pre-
pregnancy BMI, DM in current pregnancy
Other covariates: maternal height,
exercise, energy intake

Funding: Norwegian Ministry of Health
and the Ministry of Education and
Research; NIH; the Norwegian Research
Council/FUGE; University of Agder.

Summary: High alignment with the NND,
compared to low alignment, was
associated with lower odds of SGA and
greater odds LGA. Medium alignment
with the NND was not statistically
significantly associated with SGA or LGA
but trended in the same direction as high
alignment.
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Hillesund, 2018
PCS, Norway, NFFD (Norwegian Fit
for Delivery)
Analytic N=587
o Age (y): 28.0+4.4
o (%): 235:6.8
o Race/Ethnicity (%): "Predominantly
White"
o SEP:
o Education (%): <12y: 31.8; 216y:
35.5
o Occupation (%): Work outside
home: 84.2; Student: 8.7;
Unemployed: 3.9; Sick
leave/disabled: 1.9; Homemaker:
1.4
o Income (%): <400k NOK: 31.2;
>700k NOK: 34.4; NR: 6.6
e Pre-pregnancy BMI: (%) 25-29.9:
20.2;230: 7.6
e Current HDP (%):
o PE: 4.3
o Severe PE: 2.6
e Current DM (%):
o Pre-existing DM: 0.0
o GDM: 9.1
e Smoking (%): 3.9

Inte_rvention or Exposure, Outcome Rgsults Confounders, Funding, Summary
NFFD diet (continuous alignment) SGA Key confounders accounted for:

FFQ at: ~15 GW

DP Description:

o Positive components: regular meals; drinking water
when thirsty; vegetables w/ dinner; fruits and
vegetables between meals; reading nutrition labels
before buying

o Negative components: sweets and snacks without
appreciation; large portion sizes of unhealthy foods;
added sugar; salt; eating beyond satiety

Outcomes:

o SGA: BW <10%ile based on sex- and GA-specific
references from Medical Birth Registry of Norway

o LGA: BW 290%ile

e LBW: BW <2,500 g

e Macrosomia: BW 24,000 g and 24,500 g

Multivariate logistic regression
OR (95% ClI)

1.13 (0.98, 1.29), p=0.089
Additionally adjusted for PA: 1.10
(0.94, 1.28), p=0.225

LGA

Multivariate logistic regression
OR (95% ClI)

0.79 (0.62, 1.01), p=0.062
Additionally adjusted for PA: 0.80
(0.60, 1.09), p=0.166

LBW (n=552)

Multivariate logistic regression
OR (95% Cl)

1.25 (0.84, 1.86), p=0.267
Additionally adjusted for PA: 1.20
(0.79, 1.83), p=0.387

Macrosomia (n=552)
Multivariate logistic regression
OR (95% ClI)

BW >4,000 g

0.89 (0.78, 1.01), p=0.061
Additionally adjusted for PA: 0.91
(0.79, 1.05), p=0.185

BW >4.500 g
0.54 (0.35, 0.84), p=0.006

Additionally adjusted for PA: 0.60
(0.33, 1.10), p=0.097

Sensitivity analysis confined to the
control group in the original trial
did not materially impact the
results

Parity, Smoking, Age, SEP, Pre-
pregnancy BMI, Current HDP, DM in
current pregnancy

Other covariates: Marital status;
Randomization assignment

Funding: South-Eastern Norway
Regional Health Authority; The
municipalities of southern Norway; The
University of Agder

Summary: Greater alignment with the
NFFD diet was associated with reduced
risk of BW >4,500 g and the association
trended toward statistical significance for
reduced risk of BW >4,000 g and LGA.
Statistical significance of the
associations was attenuated when
additionally adjusting for physical activity.
Alignment with the NFFD diet was not
associated with risk of SGA or LBW.
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Hrolfsdottir, 2019™

PCS, Iceland, PREWICE (PREgnant
Women of ICEland)

Exposure N=1651; Medium scores:
n=766, High scores: n=508,
Comparator N=Low scores: n=377

e Age (y): 30.215.2

e SEP: Education (%): Elementary
schooling: 13, HS and technical
school: 29, University: 35, Higher
academic: 24

e Pre-pregnancy BMI:
o Median (IQR): 24.1 (6.5)
o (%) BMI =225: 24, BMI =30: 18

e Smoking (%): Before pregnancy: 16,
During pregnancy: 7

Bietary risk score (low scores <2, medium scores 3,
high scores =4; continuous)
FFQ at: 11-14 GW

DP Description:

Dietary risk score based on Icelandic Food-Based

Dietary Recommendations and Nordic Nutrition

Recommendations

* Negative components: Not eating a varied diet
(excluded/avoided any of the main food groups:
cereal, vegetables/fruits, fish, meat, eggs, high-fat
foods, or dairy), fruits/vegetables <5/d, dairy <2/d,
whole grain products <2/d, sugar/artificially
sweetened beverages 25/d, dairy =5/d

Outcomes:
e Macrosomia: >4500 g

Macrosomia
Logistic regression
OR (95% CI)

Medium vs Low (Ref): 1.39 (0.73,
2.62)

High vs Low (Ref): 2.20 (1.14,
4.25)

Continuous: 1.41 (1.09, 1.83)

Continuous, stratified by
prepregnancy BMI
<25:1.62 (1.10, 2.40)
25-30: 1.53 (0.95, 2.48)
U: 0.82 (0.43, 1.56)
Dietary risk score by BMI
interaction: p=0.03

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI, DM in current pregnancy
Other covariates: total gestational
length, offspring sex

Funding: University of Iceland Research
Fund; The Technology Development
Fund/The Icelandic Centre for Research

Summary: Alignment with a dietary risk
score was associated with higher risk of
macrosomia. This association varied by
prepregnancy BMI (dietary risk score
among participants with BMI <25 was
associated with higher risk of
macrosomia).

Lipsky, 202324
PCS, United States, PEAS
(Pregnancy Eating Attributes
Study)
Analytic N=313
e Age (y): 30.6+4.5
o Race/Ethnicity (%): NHW: 71; NHB
or NH African American: 17;
Hispanic or Latino: 7; NH Asian: 5;
NH American Indian/Alaska
Native: 0.3; NH Native
Hawaiian/Pacific Islander: 0.3;
Other race: 0.3
o SEP:
o Education (%): 2Bachelor's
degree: 73, <bachelor's degree: 27
o Employment (%): Full-time: 63,
Part-time: 15, Student: 5, Not
working: 17
o Income-poverty ratio: 3.9+2.0
e Pre-pregnancy BMI (%):
o Overweight: 27
o Obesity: 24
e Current DM (%):
o Preexisting DM: 0.0
o GDM: 7.2

HEI-2015 (continuous, per 1 point increase)
24 HR at: =15 GW, 16-27 GW, 28-36 GW

DP Description:

Positive components: total fruit, whole fruit, total
vegetables, greens and beans, whole grains, dairy,
total protein, seafood and plant proteins, fatty acids.
Negative components: refined grains, sodium, added
sugars, saturated fats.

Outcomes:
o L GA: >90%ile, per American College of Obstetricians
and Gynecologists recommendations

LGA

Logistic regression

OR (95% ClI)

HEI-2015 total score: 0.95 (0.92,
0.98), p=0.003

HEI-2015 adequacy score
(positive components): 0.95 (0.91,
0.998), p=0.04

HEI-2015 moderation score
(negative components): 0.86
(0.79, 0.94), p<0.001

Key confounders accounted for:
Age, SEP, DM in current pregnancy
Other covariates: None

Funding: NICHD

Summary: Alignment with the HEI-2015
was associated with lower risk of LGA
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Studz Characteristics
Makarem, 2022
PCS, United States, nuMoM2b
(Nulliparous Pregnancy Outcomes
Study: Monitoring Mothers-to-Be)
Analytic N =7,798
o Age (y): 27.415.5
o (%): 235: 9.7
o Race/Ethnicity (%): NHW: 63.9;
Hispanic: 16.6; NHB: 10.5; Asian:
4.3; Other: 4.6
o SEP:
o Education (%): <HS: 5.7,
>Bachelor’s: 55.6
e Baseline BMI 230 (%): 19.5
e Current HDP (%):
o Chronic HTN: 0.0
o GHTN: ~14%
e Current DM (%): 3.8
e Smoking (%): Ever: 41.4

aMED (categorical alignment, quintiles of alignment)
FFQ at: 6-<14 GW

DP Description:

e Positive components: Vegetables (not potatoes);
Legumes; Fruit; Nuts; Whole Grains; Fish;
MUFA:SFA

e Moderate component: Alcohol

o Negative component: Red and Processed Meat

Outcomes:

o SGA: <5%ile by Alexander criteria

SGA

Multivariable logistic regression
OR (95% ClI)

Moderate vs. Low (Ref): 1.00
(0.81, 1.23) p=0.99

High vs. Low (Ref): 1.03 (0.81,
1.31) p=0.79

Quintile 2 vs. Quintile 1 (Ref): 1.03
(0.83, 1.29) p=0.77

Quintile 3 vs. Quintile 1 (Ref): 0.84
(0.61, 1.13) p=0.25

Quintile 4 vs. Quintile 1 (Ref): 1.20
(0.89, 1.61) p=0.23

Quintile 5 vs. Quintile 1 (Ref): 0.81
(0.58, 1.11) p=0.19

p for trend=0.07

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI

Other covariates: Marital status; Family
history of CVD

Funding: NIH/ORWH BIRCWH;
NIH/NHLBI; NIH/NICHD; OBSSR;
NCATS; NIH/NIA; the Barbra Streisand
Women’s Cardiovascular Research and
Education Program; the Erika J. Glazer
Women’s Heart Research Initiative; AHA;
NIH/NINDS; the Gerstner Family
Foundation

Summary: Alignment with aMed was not
associated with risk of SGA.

Navarro, 201931
PCS, Ireland, Lifeways Cross-
Generation Cohort Study
Analytic N=958
e Age (y):30.1+5.9
o SEP:
o Education (%): <Tertiary: 51,
=Tertiary: 49
o Household income (£/wk, %):
<200: 14, >600£: 36
e Pre-pregnancy BMI: 23.8 + 4.2
e Smoking (%): During pregnancy: 25

HEI-2015 (tertiles of alignment; per 10pt increase)
FFQ at: 12-16 GW

DP Description:

e Positive components: total fruits, whole fruits, total
vegetables, greens and beans, total protein
containing foods, seafood and plant proteins, whole
grains, dairy, ratio of PUFAs and MUFAs to SFAs

¢ Negative components: refined grains, sodium, added
sugars, saturated fats

Outcomes:

e LBW: <2500 g

e Macrosomia: >4000 g

LBW

Logistic regression

OR (95% CI)

T2 vs T1 (Ref): 0.82 (0.37, 1.82)
T3 vs T1 (Ref): 0.53 (0.19, 1.02)
p trend: 0.04

Continuous (per 10-point
increment): 0.72 (0.50, 0.99),
p<0.05

Macrosomia

Logistic regression

OR (95% ClI)

T2 vs T1 (Ref): 1.15 (0.73, 1.76)
T3 vs T1 (Ref): 1.21 (0.54, 1.74)
p trend: 0.45

Continuous (per 10-point
increment): 1.02 (0.89, 1.14)

Key confounders accounted for:
Parity, Smoking, Age, SEP, household
income, Pre-pregnancy BMI

Other covariates: marital status, alcohol
consumption, energy intake, sex

Funding: Irish Health Research Board

Summary: Greater alignment with HEI-
2015 was associated with lower risk of
LBW. Alignment with HEI-2015 was not
associated with risk of macrosomia.
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Studz Characteristics
Navarro, 2020
PCS, Ireland, Lifeways Cross-
Generation Cohort Study
Analytic N=1,072
e Age (y): ~31, p=0.02
o SEP:
o Higher (=tertiary) education level
(%): ~53, p=0.001
o Household weekly income, >600£
(%): ~34, p<0.001
e Pre-pregnancy BMI: ~23.8, p<0.001
e Smoking (%): Never or former
smoker: ~79, p<0.001

HEI-2015 (top 40%ile Vs < top 40%Ie)
FFQ at: 12-16 GW

DP Description:

o Positive components: total fruit, whole fruit, total
vegetables, greens and beans, whole grains, dairy,

total protein, seafood and plant proteins, fatty acids.
o Negative components: refined grains, sodium, added

sugars, saturated fats.

Outcomes:
o LBW: <2500¢g
e Macrosomia: >4000g

LBW

Logistic regression

OR (95% ClI)

<top 40%ile vs top 40%ile (Ref):
1.61 (1.01, 7.85), p=0.04

Macrosomia

Logistic regression

OR (95% ClI)

<top 40%ile vs top 40%ile (Ref):
0.61 (0.17, 2.09)

Key confounders accounted for:
Smoking, Age, SEP, Pre-pregnancy BMI,
DM in current pregnancy

Other covariates: marital status, child
sex, BMI, PA, alcohol intake

Funding: Irish Health Research Board

Summary: Alignment with HEI-2015 was
associated with lower risk of LBW.
Alignment with HEI-2015 was not
associated with risk of macrosomia.

Okubo, 202332

PCS, Japan, Japan Environment
and Children's Study

Analytic N=72,317

o Age (y): 31.4+5.0

o SEP: Educational attainment (%):
<13y:35.3,215y: 221

e Pre-pregnancy BMI: 21.2+3.3

e Smoking (%): Never: 59.2, Ex-
smoker (quit before becoming
pregnant): 36.3, Smoker during early
pregnancy: 4.5

Balanced diet score (quartiles of alignment;
continuous per 10-point increase)
FFQ at: TM1 and TM2

DP Description:

» Positive components: Grain dishes, vegetable
dishes, fish and meat dishes, milk, fruits.

* Negative components: snacks and alcoholic
beverages, sodium from seasonings

Outcomes:
e LBW: <2,500 g

LBW

Bayesian logistic regression

OR (95% CI)

Q2 vs Q1 (Ref): 0.96 (0.87, 1.04)
Q3 vs Q1 (Ref): 0.91 (0.83, 1.00)
Q4 vs Q1 (Ref): 0.87 (0.79, 0.96)

Per 10-point increase: 0.92 (0.88,
0.96)

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI

Other covariates: height, GWG, GA at
birth, alcohol drinking habit, routine use
of a folic acid supplement, physical
activity, infant sex

Funding: Ministry of the Environment,
Japan

Summary: Higher alignment with a
balanced diet score was associated with
a lower risk of LBW.

Parisi, 202035

PCS, Italy, Luigi Sacco University
Hospital

Analytic N=94

o Age (Median (range), y): 31 (18-43)

e SEP: Employed (%): 75

e Pre-pregnancy BMI (Median (range):
21.9 (15.6-39.5)

e Current HDP (%): 3.2

e Current DM (%): GDM: 11.7

e Smoking (%): Periconceptional: 11.6

FIGO Recommendations (<5 vs 25)
Questionnaire at: 11-13 GW

DP Description:

» Positive components: Meat, fruit and vegetables,
fish, dairy products, whole cereals, hemoglobin
concentration, folic acid supplementation, iodized
salt, sun exposure.

» Negative components: Sweets and snacks.

Outcomes:
e SGA: £10%ile
o LGA: 290%ile

SGA
RR
<5 vs 25: Data NR, p>0.05

LGA
RR
<5 vs 25: Data NR, p>0.05

Key confounders accounted for:
Parity, Smoking, Age, Pre-pregnancy
BMI, Current HDP, DM in current
pregnancy

Other covariates: GA at enroliment,
fetal sex

Funding: None
Summary: Alignment with FIGO

recommendations was not associated
with SGA or LGA.
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Poon, 2013 AHEI-P; aMed (tertiles of alignment) SGA Key confounders accounted for:

PCS, United States, IFPS Il (Infant
Feeding Practices Study IlI)
Analytic N=755 (SGA), 775 (LGA)

o Age (y): 29.1+5.4, p<0.001

o Race/Ethnicity (%): White: 87.4

o SEP:

o Education (%): <HS: 18.0; Some
College: 39.3; Associate or BA:
31.7; 2Master: 10.9, p<0.001

o Poverty index ratio (%): <185%:

37.5; 185 to 350%: 38.8; 2350%:

23.7, p<0.0001
e Pre-pregnancy BMI: 26.116.4,
p<0.0001
o Current DM (%):
oT1orT2DM: 0.0
o GDM: n=46
e Smoking (%): 8.3

FFQ at: 28-36 GW

DP Description:

AHEI-P

» Positive components: vegetables, whole fruit, whole
grains, nuts and legumes, long-chain omega-3 fats
(EPA+DHA), PUFA, calcium, folate, iron.

* Negative components: SSB, red/processed meat,
trans fat, sodium.

aMed

e Positive components: vegetables, legumes, fruits,
nuts, whole grains, fish, MUFA:SFA

o Negative component: red and processed meat

Outcomes:

o SGA: <10%ile, sex- and GA-specific Canadian
growth reference

o LGA: 290%ile

Poisson regression

RR (95% CI)

AHEI-P

T2 vs T1 (Ref): 0.73 (0.41, 1.31)
T3 vs T1 (Ref): 0.93 (0.49, 1.75)
aMed

T2 vs T1 (Ref): 0.75 (0.44, 1.29)
T3 vs T1 (Ref): 0.94 (0.48, 1.81)

LGA

Poisson regression

RR (95% CI)

AHEI-P

T2 vs T1 (Ref): 0.74 (0.43, 1.26)
T3 vs T1 (Ref): 0.92 (0.50, 1.69)
aMed

T2 vs T1 (Ref): 0.71 (0.44, 1.14)
T3 vs T1 (Ref): 0.71 (0.37, 1.35)

Smoking, Race and/or ethnicity, Age,
SEP, Pre-pregnancy BMI, DM in current
pregnancy

Other covariates: TEI, alcohol
consumption during pregnancy

Funding: Eunice Kennedy Shriver
NICHD; FDA; CDC; Office of Women’s
Health, NIH; Maternal and Child Health
Bureau, HHS

Summary: Alignment with the AHEI-P or
aMED was not associated with risk of
SGA or LGA.
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Reyes-Lopez, 2021°/ AHEI-10P (continuous alignment; per 5-unit increase) SGA Key confounders accounted for:

PCS, Mexico, OBESO (Origen
bioquimico y epigenético del
sobrepeso y la obesidad)
Analytic N=211
e Age (y): 28.8+8.1

0219y: 84.5%
o SEP (%):

o Occupation: Homemaker: 66.4;

Employed: 23.9; Students: 9.7%

o Educational level: High: 65.2;
Medium: 28.5; Low: 6.3
* Pre-pregnancy BMI: 26.1+5.2
o Overweight: 32.7%
o Obesity: 20.8%
e Current HDP: No HDP
e Current DM: No DM

24 HR averaged across: 20-24 GW, 24.1-28 GW, 28.1-
34 GW, 234 GW

DP Description:

» Positive components: vegetables, fruit, whole grains,
nuts and legumes, fish, PUFA, calcium, iron, folate.

* Negative components: SSBs and fruit juice,
red/processed meat, trans fat.

Outcomes:
e SGA: Cut-off not defined
e L BW: Cut-off in g NR

Overall Sample
Multiple logistic regression

B, OR (95% CI)

-0.63, 0.52 (0.34, 0.82), p=0.00
Note: p<0.05 for interaction of diet
quality and energy intake

Women without PE or GDM
(n=190)

Multiple logistic regression

B, OR (95% ClI)

-0.96, 0.38 (0.22, 0.64), p=0.00
Note: p<0.05 for interaction of diet
quality and energy intake

LBW

Overall Sample (excludes PTB)
Multiple logistic regression

B, OR (95% CI)

-0.79, 0.45 (0.25, 0.79), p=0.00
Note: p<0.05 for interaction of diet
quality and energy intake

Women without PE or GDM
(excludes PTB, n=NR)

Multiple logistic regression

B, OR (95% CI)

-0.82, 0.44 (0.24, 0.79), p=0.00
Note: p<0.05 for interaction of diet
quality and energy intake

Parity, Age, SEP, Pre-pregnancy BMI,
Current HDP, DM in current pregnancy
Other covariates: TEI, interaction of diet
quality and energy intake, GWG, sex,
multivitamin use

Funding: Instituto Nacional de
Perinatologia; FOSISS-CONACyYT

Summary: Higher alignment with AHEI-
10P was associated with lower risk of
LBW and SGA.
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Rifas-Shiman, 2009°°

PCS, United States, Project Viva

Analytic N=TM1: 1,777; TM2: 1,666

o Age (y): 32.4+4.9

o Race/Ethnicity (%): White: 72; Other,
21 race: 16; Black/African American:
12

o SEP (%):
o Education: <HS diploma: 9;

College graduate: 69

o Household income <$40K: 13

e Pre-pregnancy BMI: (%): 25-29.9:
21; 230: 14

e Current HDP (%): PE: 3.4

e Current DM (%): GDM: 5

AHEI-P (continuous; per 5 pt score increase)
FFQ at: TM1 (11.7£3.1 GW), TM2 (26-28 GW)

DP Description:

AHEI-P

» Positive components: vegetables, fruit, ratio of white
to red meat, fiber, ratio of PUFA to SFA, and folate,
calcium, and iron from foods

o Negative component: trans fat

Outcomes:

o SGA: <10th%ile, by GA- and sex-specific Oken
reference

o LGA: >90%ile

Results Confounders, Funding, Summary
SGA vs AGA: Key confounders accounted for:

Multinomial Logistic Regression
OR (95% CI)

TM1: 0.92 (0.82, 1.02)

TM2: 1.00 (0.90, 1.10)

LGA vs AGA

Multinomial Logistic Regression
OR (95% ClI)

TM1:0.95 (0.89, 1.02)

TM2: 0.99 (0.92, 1.07)

Parity, Race and/or ethnicity, Age, SEP,
Pre-pregnancy BMI, Current HDP, DM in
current pregnancy

Other covariates: None

Funding: NIH; Harvard Medical School;
Harvard Pilgrim Health Care Foundation

Summary: Greater alignment with the
AHEI-P during the first or second
trimester of pregnancy was not
associated with risk of SGA or LGA.

Rodriguez-Bernal, 20103°

PCS, Spain, INMA-Valencia

(Infancia y medio Ambiente —

Valencia)

Analytic N=782

o Age (y): (%): <25: 11; 25-29: 35; 30-
34: 38; 235: 16

o Race/Ethnicity (%): Country of
origin: Spain: 88; Latin American: 8;
Other 3

o SEP (%):

o Educational level: Primary school:
33; Secondary school: 43;
University degree: 24

o SES: Managerial and senior
professionals & intermediate
occupations: 16; Skilled,
nonmanual workers: 24; Skilled
and unskilled manual workers: 61

o Working during pregnancy: 83

e Pre-pregnancy BMI: (%): <18.5: 4;

>25: 28

o Smoking (%):
oTM1: 18
o All pregnancy: 24

AHEI-P (quintiles of alignment)
FFQ at: 10-13 GW

DP Description:

» Positive components: vegetables (5 svg/d), fruit (4
svg/d), nuts and soy (1 svg/d), ratio of white meat
(fish and poultry) to red meat (24:1), cereal fiber
(15g/d), ratio of polyunsaturated to saturated fat (=1),
and folate (2600g/d), calcium (=1000mg/d), and iron
(227mg/d) from foods

o Negative components: trans fat

Outcomes:

¢ SGA - Fetal growth restriction by weight: <80% CI
lower limit of prediction intervals. Predicted BW using
a customized model, taking into account maternal
preconception weight, height, and parity, paternal
height, and infant sex and GA.

Fetal Growth Restriction by
Weight

Multiple logistic regression

OR (95% ClI)

Quintile 2 vs Quintile 1 (Ref): 0.55
(0.28, 1.08)

Quintile 3 vs Quintile 1 (Ref): 0.35
(0.16, 0.76)

Quintile 4 vs Quintile 1 (Ref): 0.51
(0.26, 0.99)

Quintile 5 vs Quintile 1 (Ref): 0.24
(0.10, 0.55)

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI

Other covariates: GWG during TM1,
folic acid supplement use

Funding: Instituto de Salud Carlos lIl,
FISFEDER, and Conselleria de Sanitat
Generalitat Valenciana

Summary: Higher alignment with the
AHEI-P was associated with lower risk of
fetal growth restriction by weight.
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Studz Characteristics
Santos, 2021
PCS, Brazil, Brazilian Unified Health

System of Ribeirdo Preto
Analytic N=547

o Age (y): 27.215.3

o Race/Ethnicity (%): Non-White: 57.4;
White: 42.6

o SEP:

o Socioeconomic stratum (Brazil
Economic Classification Criterion,
%): A+B (Highest): 19.2; D+E
(Lowest): 13.2

o Education (y, %): <4: 2.4; 29: 67.3

e Pre-pregnancy BMI (%):T1:
26.445.2; T2: 25.745.0; T3:
24.5+4.2, p=0.001

e Current DM or GDM (%): 0.0

o Smoking (%):

o Never: 79.5

o Ex-smoker: 10.1

o Current: 10.4

Intervention or Exposure, Outcome Rgsults Confounders, Funding, Summary
IQDAG (tertiles of alignment) SGA Key confounders accounted for:

24 HR at: 24-39 GW (2, 10 d apart)

DP Description:

e Positive components: (/1000 kcal): vegetables 21.5
svg; legumes =0.05 svg; fresh fruits 21.5 svg; fibers
228.0 g; omega-3 21.4 g; calcium =800 mg; folate
2520 ug; iron 222 mg

¢ Negative components: ultra-processed foods 245%
of kcal

Outcomes:

e SGA: <10%ile based on INTERGROWTH-21st
reference growth curves

o LGA: 290%ile

e L BW: <2,500¢g

e Macrosomia: 24,000 g

Logistic Regression
OR (95% CI) n=486

T2 vs T1: 1.27 (0.62, 2.62)
T3 vs T1: 0.85 (0.39, 1.84)

p-trend: 0.67

LGA
Logistic Regression
OR (95% CI), n=491

T2 vs T1: 0.55 (0.28, 1.06)
T3 vs T1: 0.4 (0.22, 0.90)

p-trend: 0.02

LBW
Logistic Regression
OR (95% CI), n=514

T2 vs T1:0.75 (0.22, 2.59)
T3 vs T1:0.71 (0.20, 2.49)

p-trend: 0.64

Macrosomia
Logistic Regression
OR (95% ClI), n=526

T2 vs T1: 0.66 (0.26, 1.70)
T3 vs T1:0.87 (0.33, 2.29)

p-trend: 0.76

Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP, DM in current pregnancy

Other covariates: Infant sex, maternal
height (meters), physical activity, mean
weekly GWG, GW at birth, mode of
delivery, TEI, and energy underreporting
(yes/no)

Funding: Sdo Paulo Research
Foundation, National Council for
Scientific and Technological
Development

Summary: Alignment with the IQDAG
was associated with lower risk of LGA,
but was not associated with risk of SGA,
LBW, or macrosomia.

nesr.usda.gov | 67



Study Characteristics

Intervention or Exposure, Outcome

Dietary patterns consumed during pregnancy and birth weight

Results

Confounders, Funding, Summary

Sun, 2023%

PCS, China, Nanchong Prefecture

of Sichuan Province

Analytic N=560

o Age (y): 28.17+4.69

o SEP: SES (%; based on maternal
education, annual per capita income
of family, and household assets):
Low: 32.86; Medium: 32.14; High:
35.00

e Pre-pregnancy BMI (%):
o Underweight: 6.43
o Overweight/obesity: 37.86

e Current HDP (%): GHTN: 5.18

Bietary diversity score (continuous, per 1 unit
increase)

MDD (dichotomous, 5 or more vs 4 or less)

24 HR at: 214 GW

DP Description:
Dietary diversity score and Minimum dietary diversity

(MDD)

* Positive components: starchy staples, beans and
peas, nuts and seeds, dairy, flesh foods (meat, fish),
eggs, vitamin A-rich dark green vegetables, other
vitamin A-rich fruits and vegetables, other
vegetables, other fruits

Outcomes:
o SGA: <10%lile, by GA- and sex-specific national
growth standards

SGA
Poisson regression
RR (95% CI)

Per 1 unit increase: 0.77 (0.61,
0.97), p=0.03

MDD, GWG interaction
Adequate GWG and MDD 5 or
higher (Ref)

Inadequate GWG and MDD 5 or
higher: 2.21 (1.16, 4.19), p<0.001
Adequate GWG and MDD <5:
1.59 (0.45, 5.61)

Inadequate GWG and MDD <5:
6.13 (2.89, 12.99), p<0.001

MDD, PPBMI interaction

Not underweight and MDD 5 or
higher (Ref)

Underweight and MDD 5 or
higher: 0.85 (0.55, 1.32)

Not underweight and MDD <5:
1.78 (0.92, 3.43)

Underweight and MDD <5: 9.02
(7.71,10.55), p<0.001

Key confounders accounted for:
Parity, Age, SEP, Pre-pregnancy BMI,
Current HDP

Other covariates: GWG, folic acid
supplementation

Funding: Enlight Foundation; Science
and Technology Department of Sichuan
Province

Summary: Higher alignment with a
dietary diversity score was associated
with lower risk of SGA. MDD interacted
with both GWG and PPBMI, with higher
risk of SGA with inadequate MDD and
inadequate GWG or underweight PPBMI.
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Xu, 2023%
PCS, Australia, CHAT
(Communicating Healthy
Beginnings Advice by Telephone
trial)
Analytic N=1132
o Age (y): (%): <30: 32, 230: 68
* SEP (%):
o Household income: <$80k: 38,
2$80k: 62
o Employed: 62
o Education: 2HS to technical and
further education/diploma: 34,
University/tertiary: 66
e Pre-pregnancy BMI (%):
o Underweight: 4
o Overweight: 21
o Obesity: 14
o Current DM (%): DM (including
GDM): 32
e Smoking (%): Yes: 3

Bietary behaviour score; Junk food score
(continuous, per 1 unit increase)
Survey at: 28-34 GW

DP Description:
Dietary behaviour score

» Positive components: fruit, vegetables.
¢ Negative components: processed meat, fast food,
chips, soft drink

Junk food score

o Positive components: processed meat, fast food,
chips, soft drink

Outcomes:

o LBW: <2500 g

e Macrosomia: 24000 g

LBW
Logistic regression
Dietary behaviour score: 1.02

(0.78, 1.33), p=0.895

Junk food score: 1.00 (0.75, 1.34),

p=0.994

Macrosomia

Logistic regression

RR (95% CI)

Dietary behaviour score: 0.84

(0.71, 0.99), p=0.047

Junk food score: 1.31 (1.07, 1.60),

p=0.009

Key confounders accounted for:
Smoking, Age, SEP, Pre-pregnancy BMI,
DM in current pregnancy

Other covariates: Language spoken at
home, gestational age, infant sex,
intervention allocations

Funding: NSW Health Translational
Research Grant Scheme

Summary: Higher alignment with the
dietary behaviour score was associated
with lower risk of macrosomia and was
not associated with LBW.

Higher alignment with the junk food
score was associated with higher risk of
macrosomia and was not associated with
LBW.
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Yee, 2020%
PCS, United States, nuMoM2b
(Nulliparous Pregnancy Outcomes
Study: Monitoring Mothers-to-Be)
Analytic N =8,259
(Q1, Q4)
o Age (y): 23.915.2; 29.9+4.5,
p<0.001
o Race/Ethnicity (%): NHW: 47.8;
74.4; NHB: 24.0; 2.8; Hispanic: 20.3;
11.9; Other: 6.3; 4.0; Asian: 1.5; 6.9,
p<0.001
o SEP:
o Public insurance (%): 50.7; 8.4,
p<0.001
o Household income <200% FPL
(%): 55.7; 12.4, p<0.001
o 2Some college (%): 82.0; 98.8,
p<0.001
e Pre-pregnancy BMI: 27.1+7.3;
24.9+4.9, p<0.001
e Current HDP (%):
o Chronic HTN: 3.3; 1.2, p<0.001
o HDP: 25.9; 20.3, p<0.001
e Current DM (%):
o Pregestational DM: 2.0; 0.8,
p=0.018
o GDM: ~4 .4
o Smoking (%): Ever used tobacco:
50.7; 36.6, p<0.001

HEI-2010 (quartiles of alignment)
FFQ at: 6-13 GW

DP Description:

o Positive components: Total Vegetables; Greens and
Beans; Total Fruit; Whole Fruit; Whole Grains;
Seafood and Plant Proteins; Total Protein Foods;
Dairy; Fatty Acids

¢ Negative components: Refined Grains; Empty
Calories (i.e., energy from solid fats, alcohol, and
added sugars); Sodium

Outcomes:

o SGA <10%ile, by Alexander criteria

e LBW <2500g

e Macrosomia >4000g

SGA

Multivariable Poisson Regression
RR (95% CI)

Q1 vs. Q4 (Ref): 1.03 (0.83, 1.27),
p=0.05

Q2 vs. Q4 (Ref): 1.01 (0.83, 1.23),
p=0.05

Q3 vs. Q4 (Ref): 0.88 (0.72, 1.07),
p=0.05

LBW

Multivariable Poisson Regression
RR (95% CI)

Q1 vs. Q4 (Ref): 1.09 (0.83, 1.44),
p=0.05

Q2 vs. Q4 (Ref): 1.01 (0.78, 1.31),
p=0.05

Q3 vs. Q4 (Ref): 0.86 (0.66, 1.13),
p=0.05

Macrosomia

Multivariable Poisson Regression
RR (95% CI)

Q1 vs. Q4 (Ref): 0.63 (0.49, 0.81),
p<0.05

Q2 vs. Q4 (Ref): 0.81 (0.65, 0.99),
p<0.05

Q3 vs. Q4 (Ref): 0.85 (0.70, 1.04),
p=0.05

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, DM in
current pregnancy

Other covariates: Chronic HTN, Mental
health disorder, Marital status

Funding: NICHD; Clinical and
Translational Science Institutes of
Indiana University and UC Irvine

Summary: Alignment with the HEI-2010
was not associated with risk of SGA or
LBW. Lower alignment (Q1 or Q2)
versus Q4 intake was statistically
associated with lower risk of
macrosomia. Q3 intake was not
statistically significantly associated with
risk of macrosomia.
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Studz Characteristics
Yisahak, 2021
PCS, United States, NICHD Fetal
Growth Studies-Singletons
Analytic N=1,948
* Age (y):
o PCA pattern 1: Q1: 29.51+5.4, Q4:
25.445.4, p<0.001
o Other DPs: Q1: ~26, Q4: ~30,
p<0.001
o Race/Ethnicity (%):

o PCA pattern 1 (%), p<0.001: NHW:

Q1: 16, Q4: 13; NHB: Q1: 19, Q4:
50; Hispanic: Q1: 29, Q4: 29;
AAPI: Q1: 36, Q4: 8

o Other DPs (%), p<0.001: NHW:
Q1: ~15, Q4: ~28; NHB: Q1: ~49,
Q4: ~18; Hispanic: Q1: ~26, Q4:
~26; AAPI: Q1: ~10, Q4: ~29

e SEP:

e PCA pattern 1 (%):

o Education <HS: Q1: 13, Q4: 15;
HS or equivalent: Q1: 15, Q4: 29;
Postgraduate: Q1: 19, Q4: 9,
p<0.001

o Income ($) <30k: Q1: 28, Q4: 50;
2100k: Q1: 24, Q4: 14, p<0.001

o Full-time school or work: Q1: 65,
Q4: 68

o Insurance (private/managed care):

Q1: 66, Q4: 43, p<0.001

e Other DPs (%):

o Education <HS: Q1: ~15, Q4: ~9;
HS or equivalent: Q1: ~27, Q4:
~13; Postgraduate: Q1: ~7, Q4:
~28, p<0.001

o Income ($) <30k: Q1: 47, Q4: 23;
2100k: Q1: 11, Q4: 38, p<0.001

o Full-time school or work: Q1: 67,
Q4: 71

o Insurance (private/managed care):

Q1: 48, Q4: 72, p<0.001
e Pre-pregnancy BMI: Q1: ~26.1, Q4:
24.2, p<0.001
e Smoking (%): With obesity: n=17,
Without obesity: 0.0

AHEI-2010, aMed, DASH (quartiles of alignment)
FFQ at: 8-13 GW

DP Description:

AHEI-2010

o Positive components: vegetables, fruits, whole
grains, nuts and legumes, long-chain omega-3 fatty
acids (EPA and DHA), PUFAs.

* Negative components: SSB red/processed meats,
trans fat, sodium. Modified to eliminate alcohol
component.

aMed

* Positive components: vegetables excluding potatoes,
legumes, fruit, nuts, whole grains, fish, ratio of
MUFA:SFA.

o Negative components: red and processed meats.
Modified to eliminate alcohol component.

DASH

o Positive components: vegetables, fruits, whole
grains, low-fat dairy, nuts, seeds, legumes.

o Negative components: red and processed meat,
SSB, sodium.

Outcomes:

o SGA <10%ile, by sex-specific U.S. reference
(Duryea)

o LGA 290%ile

e L BW <2500g

e Macrosomia =4000g

SGA

Logistic regression

OR (95% ClI)

AHEI-2010

Q2 vs Q1 (Ref): 0.76 (0.47, 1.25)
Q3 vs Q1 (Ref): 0.80 (0.48, 1.31)
Q4 vs Q1 (Ref): 0.55 (0.30, 1.01)
p trend: 0.11

aMED

Q2 vs Q1 (Ref): 1.22 (0.71, 2.11)
Q3 vs Q1 (Ref): 0.89 (0.53, 1.51)
Q4 vs Q1 (Ref): 0.60 (0.29, 1.22)
p trend: 0.12

DASH

Q2 vs Q1 (Ref): 0.85 (0.50, 1.46)
Q3 vs Q1 (Ref): 0.86 (0.51, 1.45)
Q4 vs Q1 (Ref): 0.78 (0.43, 1.43)
p trend: 0.43

LGA

Logistic regression

OR (95% Cl)

AHEI-2010

Q2 vs Q1 (Ref): 1.73 (1.02, 2.92)
Q3 vs Q1 (Ref): 1.18 (0.67, 2.07)
Q4 vs Q1 (Ref): 0.91 (0.48, 1.72)
p trend: 0.85

aMED

Q2 vs Q1 (Ref): 1.53 (0.84, 1.51)
Q3 vs Q1 (Ref): 1.81 (1.03, 3.19)
Q4 vs Q1 (Ref): 1.66 (0.85, 3.25)
p trend: 0.14

DASH

Q2 vs Q1 (Ref): 1.29 (0.68, 2.46)
Q3 vs Q1 (Ref): 1.75 (0.95, 3.23)
Q4 vs Q1 (Ref): 1.73 (0.88, 3.40)
p trend: 0.094

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, income, current job/student
status, insurance coverage, Pre-
pregnancy BMI

Other covariates: height, marital status,
study site, infant sex, total weekly
physical activity, total daily energy intake

Funding: NICHD; American Recovery
and Reinvestment Act

Summary: Greater alignment with the
aMED was associated with lower risk of
LBW, but not macrosomia, LGA, or SGA.
Alignment with AHEI-2010 and DASH
were not associated with risk of LBW,
macrosomia, LGA, or SGA.
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Studz Characteristics
Yisahak, 2021°° (Continued)
PCS, United States, NICHD Fetal
Growth Studies-Singletons
Analytic N=1,948
* Age (y):
o PCA pattern 1: Q1: 29.51+5.4, Q4:
25.445.4, p<0.001
o Other DPs: Q1: ~26, Q4: ~30,
p<0.001
o Race/Ethnicity (%):

o PCA pattern 1 (%), p<0.001: NHW:

Q1: 16, Q4: 13; NHB: Q1: 19, Q4:
50; Hispanic: Q1: 29, Q4: 29;
AAPI: Q1: 36, Q4: 8

o Other DPs (%), p<0.001: NHW:
Q1: ~15, Q4: ~28; NHB: Q1: ~49,
Q4: ~18; Hispanic: Q1: ~26, Q4:
~26; AAPI: Q1: ~10, Q4: ~29

e SEP:

e PCA pattern 1 (%):

o Education <HS: Q1: 13, Q4: 15;
HS or equivalent: Q1: 15, Q4: 29;
Postgraduate: Q1: 19, Q4: 9,
p<0.001

o Income ($) <30k: Q1: 28, Q4: 50;
2100k: Q1: 24, Q4: 14, p<0.001

o Full-time school or work: Q1: 65,
Q4: 68

o Insurance (private/managed care):

Q1: 66, Q4: 43, p<0.001

e Other DPs (%):

o Education <HS: Q1: ~15, Q4: ~9;
HS or equivalent: Q1: ~27, Q4:
~13; Postgraduate: Q1: ~7, Q4:
~28, p<0.001

o Income ($) <30k: Q1: 47, Q4: 23;
2100k: Q1: 11, Q4: 38, p<0.001

o Full-time school or work: Q1: 67,
Q4: 71

o Insurance (private/managed care):

Q1: 48, Q4: 72, p<0.001
e Pre-pregnancy BMI: Q1: ~26.1, Q4:
24.2, p<0.001
e Smoking (%): With obesity: n=17,
Without obesity: 0.0

AHEI-2010, aMed, DASH (quartiles of alignment)
FFQ at: 8-13 GW

DP Description:

AHEI-2010

o Positive components: vegetables, fruits, whole
grains, nuts and legumes, long-chain omega-3 fatty
acids (EPA and DHA), PUFAs.

* Negative components: SSB red/processed meats,
trans fat, sodium. Modified to eliminate alcohol
component.

aMed

* Positive components: vegetables excluding potatoes,
legumes, fruit, nuts, whole grains, fish, ratio of
MUFA:SFA.

o Negative components: red and processed meats.
Modified to eliminate alcohol component.

DASH

o Positive components: vegetables, fruits, whole
grains, low-fat dairy, nuts, seeds, legumes.

o Negative components: red and processed meat,
SSB, sodium.

Outcomes:

o SGA <10%ile, by sex-specific U.S. reference
(Duryea)

o LGA 290%ile

e L BW <2500g

e Macrosomia =4000g

CBW

Logistic regression

OR (95% ClI)

AHEI-2010

Q2 vs Q1 (Ref): 0.73 (0.39, 1.38)
Q3 vs Q1 (Ref): 0.64 (0.33, 1.22)
Q4 vs Q1 (Ref): 0.48 (0.22, 1.06)
p trend: 0.065

aMED

Q2 vs Q1 (Ref): 0.89 (0.47, 1.69)
Q3 vs Q1 (Ref): 0.49 (0.25, 0.95)
Q4 vs Q1 (Ref): 0.42 (0.18, 1.00)
p trend: 0.024

DASH

Q2 vs Q1 (Ref): 1.15 (0.63, 2.12)
Q3 vs Q1 (Ref): 0.73 (0.38, 1.40)
Q4 vs Q1 (Ref): 0.76 (0.34, 1.69)
p trend: 0.33

Macrosomia

Logistic regression

OR (95% ClI)

AHEI-2010

Q2 vs Q1 (Ref): 1.31 (0.75, 2.27)
Q3 vs Q1 (Ref): 1.03 (0.57, 1.85)
Q4 vs Q1 (Ref): 0.95 (0.50, 1.81)
p trend: 0.87

aMED

Q2 vs Q1 (Ref): 1.61 (0.83, 3.14)
Q3 vs Q1 (Ref): 1.89 (1.02, 3.48)
Q4 vs Q1 (Ref): 1.94 (0.96, 3.94)
p trend: 0.063

DASH

Q2 vs Q1 (Ref): 1.25 (0.63, 2.48)
Q3 vs Q1 (Ref): 1.88 (0.98, 3.58)
Q4 vs Q1 (Ref): 1.77 (0.88, 3.58)
p trend: 0.075

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, income, current job/student
status, insurance coverage, Pre-
pregnancy BMI

Other covariates: height, marital status,
study site, infant sex, total weekly
physical activity, total daily energy intake

Funding: NICHD; American Recovery
and Reinvestment Act

Summary: Greater alignment with the
aMED was associated with lower risk of
LBW, but not macrosomia, LGA, or SGA.
Alignment with AHEI-2010 and DASH
were not associated with risk of LBW,
macrosomia, LGA, or SGA.
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Zhu, 2019%°

PCS, United States, PETALS

(Pregnancy Environment and

Lifestyle Study)

Analytic N=2,269

(HEI-2010 Q1, Q4)

o Age (y, %): p<0.001; 18-24: 24.3,
9.0; 25-29: 28.9, 26.1; 30-34: 28.9,
38.3; 235: 17.8, 26.6

¢ Race/Ethnicity (%): p<0.001;
Hispanic: 43.2, 38.8; Asian/Pacific
Islander: 21.9, 24.3; NHW: 17.3,
28.4; African American: 13.6, 4.9;
Other: 4.1, 3.5

o SEP: p<0.001
o Education (%): <HS: 21.2, 8.5;

Some college: 43.0, 30.2;
=>College graduate: 35.8, 61.4
o Household income (%): <$50k:
42.5,24.7; 2$150k: 10.6, 22.4

e Pre-pregnancy BMI: p=0.003; <18.5:
3.9, 2.8; 25.0-29.9: 30.2, 27.5;
>30.0: 30.9, 23.6

e Current HDP (%): HDP: 10.4, 8.5

e Current DM (%): GDM: 10.2, 11.6

o Smoking (%): In pregnancy: 1.2, 0.0,
p=0.008

HEI-2010 (by quartiles of alignment, <80 vs >80)

FFQ at: 10-13 GW

DP Description:

o Positive components: total fruit, whole fruit, total
vegetables, greens and beans, whole grains, dairy,
total protein foods, seafood and plant proteins, fatty

acids.

o Negative components: refined grains, sodium, empty

calories from solid fats and added sugars.

e Alcohol component excluded from empty calories

Outcomes:

o SGA: <10%lile, by sex-, gestational age- and
racial/ethnic-specific distribution of BW in the

underlying population
o LGA: >90%ile

SGA

Poisson regression

RR (95% CI)

Q1 vs Q4 (Ref): 0.92 (0.61, 1.38)
Q2 vs Q4 (Ref): 0.83 (0.55, 1.25)
Q3 vs Q4 (Ref): 1.09 (0.75, 1.60)
p trend: 0.454

<80 vs >80 (Ref): 0.96 (0.69, 1.36

LGA

Poisson regression

RR (95% CI)

All

Q1 vs Q4 (Ref): 1.76 (1.08, 2.87)
Q2 vs Q4 (Ref): 1.71 (1.06, 2.75)
Q3 vs Q4 (Ref): 1.67 (1.03, 2.69)
p trend: 0.037

<80 vs >80 (Ref): 1.81 (1.15,
2.84)

Non-GDM (n=1,849)

Q1 vs Q4 (Ref): 1.99 (95% CI
>1.00)

Q2 vs Q4 (Ref): 1.90 (95% CI
>1.00)

Q3 vs Q4 (Ref): 1.85 (95% CI
>1.00)

GDM (n=226)

Q1 vs Q4 (Ref): 0.98 (95% CI
includes 1.00)

Q2 vs Q4 (Ref): 0.94 (95% CI
includes 1.00)

Q3 vs Q4 (Ref): 1.04 (95% CI
includes 1.00)

HEI-2010 by GDM interaction:
p<0.001

Term births (n=1,977)

Q1 vs Q4 (Ref): 1.67 (1.01, 2.75)
Q2 vs Q4 (Ref): 1.59 (0.98, 2.57)
Q3 vs Q4 (Ref): 1.52 (0.93, 2.47)
Without HDP (n=1,948)

Q1 vs Q4 (Ref): 1.78 (1.09, 2.92)
Q2 vs Q4 (Ref): 1.72 (1.03, 2.88)
Q3 vs Q4 (Ref): 1.63 (0.99, 2.68)

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, Current
HDP, DM in current pregnancy

Other covariates: pre-existing HTN,
total daily energy intake during
pregnancy, PA during pregnancy,
prenatal supplement use, GA at delivery

Funding: NIEHS; NIH Building
Interdisciplinary Research Careers in
Women's Health Program; HRSA; NIH
ECHO Program

Summary: Alignment with the HEI-2010
was associated with lower risk of LGA.
Alignment with the HEI-2010 was not
associated with risk of SGA.
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Factor/Cluster Analysis
Ancira-Moreno, 2020%° Healthier DP & Mixed DP (Continuous alignment; LBW Key confounders accounted for:

PCS, Mexico, PRINCESA
(Pregnancy Research on
Inflammation, Nutrition & City
Environment: Systematic Analyses)

Analytic N=660

o Age (y): 25.08+5.8
o SEP (%): Education <9 y: 56.0
e Pre-pregnancy BMI:
025.7245.2
o (%): BMI 225 to <30: 32.5; 230 to
<35:12.4; 235: 5.0

Tertiles of alignment)
24HR at: TM2 and TM3

DP Description:

Healthier DP

Higher intakes of white meat and eggs, low fat dairy
products, cereals and tubers, fruits and vegetables

Lower intakes of high saturated fat and/or added sugar
foods, SSB, legumes.

Mixed DP
Higher intakes of SSBs, red and processed meat,
cereals and tubers, supplements

Lower intakes of oils and fats, high saturated fat and/or
added sugar foods, white meat and eggs, low fat dairy
products.

Outcomes:

e LBW:<2,500 g

Logistic regression
OR (95% CI)

Healthier dietary pattern
Continuous: 0.85 (0.59, 1.23),
p=0.41

T2 vs T1 (ref): 0.66 (0.2, 1.5),
p=0.33

T3 vs T1 (ref): 0.65 (0.2, 1.5),
p=0.33

Mixed dietary pattern
Continuous: 1.11 (0.76, 1.56),
p=0.65

T2 vs T1 (ref): 0.98 (0.4, 2.2),
p=0.94

T3 vs T1 (ref): 1.12 (0.4, 2.5),
p=0.78

Parity, Age, SEP, Pre-pregnancy BMI
Other covariates: Energy intake, GWG,
maternal height, marital status, term of
gestation, baby's sex

Funding: NIEHS

Summary: Alignment with a "healthier
dietary pattern" and "mixed dietary
pattern" was not associated with risk of
LBW.

Barchitta, 20232

PCS, Italy, MAMI-MED

Exposure N=Cluster 2: 509,

Comparator N=Cluster 1: 158

e Age (y): Median (IQR): 31 (7)

o SEP:
o High education level: 24.9%
o Employed: 50.7%

e Pre-pregnancy BMI: Median (IQR):
23.2 (5.8)

e Smoking (%): No smoking during
pregnancy: 91

Cluster 2 vs Cluster 1
FFQ at: TM1

DP Description:

Cluster 1

Higher intake of potatoes, cooked and raw vegetables,
legumes, fruits, nuts, yogurt, rice, wholemeal bread,
white meat, offal, fish, eggs, butter and margarine,
coffee, tea, soup.

Cluster 2

Higher intake of milk, pasta, white bread, shellfish,
vegetable and olive oils, sweets, fruit juices, dipping
sauces, salty snacks, fries

Outcomes:

e SGA: NR

o LGA: NR

SGA
Logistic regression
OR (95% ClI)

Cluster 2 vs Cluster 1 (Ref): 0.537

(0.262, 1.104), p=0.091

LGA
Logistic regression
OR (95% ClI)

Cluster 2 vs Cluster 1 (Ref): 2.213

(1.047, 4.679), p=0.038

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI

Other covariates: GWG, TEI

Funding: University of Catania, Italy

Summary: Alignment with Cluster 2,
compared to Cluster 1, was associated
with greater risk of LGA. Alignment with
Cluster 2, compared to Cluster 1, was
not associated with SGA.
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Berube, 2023°
PCS, United States, StEP Trial
(Starting Early Program Trial)
Analytic N=498
o Age (y): 2816

o Race/Ethnicity (%): Hispanic/Latina:

100
o SEP (%):
o 2HS education: 66.4
o Employed: 24.8
* Pre-pregnancy BMI: 27.5+5.5

Western DP, Fruits and vegetables DP (tertiles of
alignment)
FFQ at: 28-32 GW

DP Description:

Western DP

Higher intake of cakes, pies, and cookies, processed
meats, American dishes, candy, sweetened
beverages, salty snacks.

Fruits and vegetables DP

Higher intake of nonstarchy vegetables, starchy
vegetables, beans and peas, meat/vegetable soups,
whole fresh fruit.

Outcomes:

o SGA: £10%ile based on Fenton growth curves

o LGA: 290%ile

SGA
Logistic regression
OR (95% CI)

Western DP

T2 vs T1 (Ref): 0.7 (0.3, 1.8)
T3 vs T1 (Ref): 0.6 (0.1, 2.4)
Fruits and vegetables DP
T2 vs T1 (Ref): 0.8 (0.3, 1.8)
T3 vs T1 (Ref): 0.4 (0.1, 1.2)

LGA
Logistic regression
OR (95% CI)

Western DP

T2 vs T1 (Ref): 1.2 (0.5, 3.0)
T3 vs T1 (Ref): 0.5 (0.1, 2.1)
Fruits and vegetables DP
T2 vs T1 (Ref): 0.6 (0.2, 1.8)
T3 vs T1 (Ref): 2.3 (0.9, 6.2)

Key confounders accounted for:
Parity, Race and/or ethnicity, Age, SEP,
Pre-pregnancy BMI

Other covariates: Marital status,
physical activity, total energy

Funding: NIFA; NICHD

Summary: Alignment with Western DP,
Fruits and vegetables DP, and the HEI-
2015 was not associated with risk of
SGA or LGA.
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Bodnar, 20244

PCS, United States, nuMoM2b

(Nulliparous Pregnancy Outcomes

Study: Monitoring Mothers-to-Be)

Exposure N=FVGP: 1347; SS: 2789;

BGM: 1742, Comparator N=2381

For FSS; FVGP; SS; BGM

o Age (y, %): <25: 61, 8, 12, 48; 25 to
34: 35, 74,75, 45; 235: 4, 18, 13,7

* Race/Ethnicity (%): NHW: 48, 76,
84, 38; NHB: 27, 3, 2, 11; Hispanic:
16, 10, 8, 38; Other: 9, 11, 6, 13

o SEP: (% or median (IQR))

o Married: 33, 89, 85, 56

o Private Insurance: 48, 92, 91, 54

o Currently employed: 68, 91, 93, 71

o Acculturation: US-born (self and
parents): 80, 70, 82, 46; US-
born/immigrant parent: 14, 12, 11,
19; Born outside US, immigrated
at<18y: 4,9, 4, 18; Born outside
US, immigrated at 218 y: 2, 9, 3,
18

o Education: <HS: 38, 3, 4, 24;
College graduate: 15, 38, 41, 24;
Graduate degree: 6, 47, 35, 14

o Area Deprivation Index: 59 (55),
24 (34), 27 (33), 45 (62)

o Percent of neighborhood in
poverty: 18 (22), 11 (13), 10 (11),
17 (20)

e Pre-pregnancy BMI: (%) <18.5: 6, 4,
2, 5; 18.5 to <25: 46, 69, 60, 54; 25
to <30: 23, 18, 22, 23; 230: 25, 10,
16, 18

e Current HDP (%): PE: Total 8.6,
FSS: 11; FVGP: 6.4; SS: 7.8; BGM:
8.3

e Current DM (%): GDM: Total: 4.9,
FSS: 5.5; FVGP: 4.1; SS: 4.7; BGM:
5.2

e Smoking (%): Preconception
smoker: 30, 6, 14, 12

Greater alignment with FVGP; SS; or BGM vs FSS
DP
FFQ at: 6-13 GW

DP Description:

High fruits, vegetables, whole grains, and plant
proteins (FVGP)

Higher intake of vegetable medley/other vegetables,
apples/pears, tomatoes, lettuce, broccoli, bananas,
spinach/greens, strawberries/ other berries, avocado,
citrus fruits, tofu/meat substitutes, peaches/plums/
apricots/nectarines, yogurt, salad dressing, peas/string
beans, nuts/seeds/nut or seed mixed dishes, sweet
potatoes, other fruit/fruit salad, melon, coffee
Sandwiches and snacks (SS)

Higher intake of coffee, alcoholic beverages, whole
wheat bread, cold cuts, skim milk, diet soda/diet fruit
drinks, pretzels/fat-free crackers/rice cakes, nuts/
seeds/nut or seed mixed dishes, condiments, salad
dressing, cream, unfried chicken or turkey/mixed
dishes, crackers, reduced fat cheese, jam/jelly, white
breads, sugars/honey, regular cheese, mayonnaise,
nondairy creamer/cream substitutes

Beverages, refined grains, and mixed dishes (BGM)
Higher intake of reduced fat milk, 100% juice (not
orange or grapefruit), rice/rice mixed dishes, 100%
orange or grapefruit juice, Mexican mixed dishes, dried
beans, soup, liver/other organ meats, whole milk, cold
cereals, hot cereal, oils, vegetable juice, other white
potatoes, vegetable mixed dishes, other meat/other
meat mixed dishes, syrups/toppings, eggs/egg mixed
dishes, pancakes/waffles/French toast/Pop Tarts,
coleslaw

High fat, sugar, and sodium (FSS)

Higher intake of regular soda, fried chicken or fried
turkey, fried white potatoes, burgers, sausage/
franks/bacon/ribs, fruit drinks, chips/popcorn/other
salty snacks, candy, pizza, grain desserts, other
meat/other meat mixed dishes, white yeast breads,
pancakes/waffles/French toast/Pop Tarts, dairy
desserts, margarine, quick breads, beef/beef mixed
dishes, crackers, other white potatoes, mayonnaise
HEI-2015 score and nearly all components of Healthy
US-Style Eating Pattern were highest in the FVGP DP
and lowest in the FSS DP. There were no meaningful

Dietary patterns consumed during pregnancy and birth weight

SGA

Targeted minimum loss-based
estimation

Adjusted number of excess cases
per 100 pregnancies (95% Cl)
FVGP: -0.35 (-2.7, 2.0)

SS:-2.0 (-3.8,-0.14)

BGM: -1.1 (-3.3, 1.00)

ESS: 0 (Ref)

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, DM in
current pregnancy

Other covariates: Other
sociodemographic factors (marital status,
whether the pregnancy was planned),
other medical factors (gravidity, nausea
and vomiting, season of conception and
assisted reproductive technologies),
other behaviors (binge drinking, prenatal
vitamin use, PA), psychosocial factors
(depressive symptoms, anxiety,
perceived stress, resilience, health
literacy, and sleep satisfaction).

Funding: NICHD; Indiana Univ; Univ of
California Irvine

Summary: High alignment with the SS
DP versus high alignment with the FSS
DP was associated with reduced risk of
SGA. High alignment with the FVGP and
BGM DP versus high alignment with the
FSS DP was not associated with risk of
SGA.
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dimerences in dairy, total protein toods, meats, poultry,

and eggs, or seafood intake by DP.

Outcomes:

o SGA: <10%ile based on NICHD ultrasound-based
intrauterine fetal weight standards

Chia, 20167

PCS, Singapore, GUSTO (Growing

Up in Singapore Towards healthy

Outcomes)

Analytic N=923

By VFR score (Quintile 1; 3; 5)

o Age (y): 28.2+5.1; 29.845.0;
32.414.8

o Race/Ethnicity (%): Chinese: 35; 50;
76; Malayan: 56; 33; 5; Indian: 9; 17;
20

e SEP: Education: None, primary, or
secondary: 41; 33; 21;
Postsecondary: 40; 38; 31;
University: 19; 28; 48

e Pre-pregnancy BMI: 22.51+4.7;
22.7+4.7;22.1+3.6

e Current HDP (%): 6.0; 4.3; 3.3

e Current DM (%):
o No serious health conditions such

as T1 DM

o GDM: 12; 12; 26

e Smoking (%): Current Smoker: 7.1;
2.1;05

VFR, SfN, and PCP DP (higher vs lower alignment)
24 HR, 3-d food diary at: 26-28 GW

DP Description:

Vegetable, fruit, and white rice (VFR) DP

e Higher intakes of vegetables, fruits, plain white rice,
whole-grain bread, fish, and nuts and seeds.

o Lower intakes of fried potatoes, burgers, carbonated
and sweetened drinks, and flavored rice

Seafood and noodle (SfN) DP

e Higher intakes of soup, seafood, fish and seafood
products, noodles (flavored and in soup), and low-fat
red meat

o Lower intakes of legumes, ethnic bread, white rice,
and curry-based gravies

Pasta, cheese, and processed meat (PCP) DP

e Higher intake of pasta-, tomato-, and cream-based
gravies, cheese, and processed meat

Outcomes:
o SGA: <10%ile based on a global BW reference
o LGA: >90%ile

SGA vs AGA

Multinomial Logistic Regression,
Higher vs lower adherence (Ref)
OR (95% CI)

VER: 1.03 (0.82, 1.30)

SfN: 1.17 (0.92, 1.48)

PCP: 1.09 (0.89, 1.33)

LGA vs AGA

Multinomial Logistic Regression,
Higher vs lower adherence (Ref)
OR (95% ClI)

VER: 1.31 (1.06, 1.62)

SfN: 1.17 (0.92, 1.47)

PCP: 1.18 (0.99, 1.39)

Subgroup analysis with DP from
3d food records (n=212) showed
no statistically significant
association between VFR or SfN
and SGA or LGA.

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, DM in
current pregnancy

Other covariates: Infant sex, and
maternal TEI, weight gain until 26-28 wk
of gestation, height, alcohol use, and
other dietary patterns

Funding: Singapore National Research
Foundation; Agency for Science,
Technology, and Research; Nestec

Summary: Greater alignment with the
vegetable, fruit, and white rice DP was
associated with a higher risk of LGA.
There was no association between the
seafood and noodle DP or the pasta,
cheese, and processed meat DP and
SGA or LGA.
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de §eymour, 2022°
PCS, China, CLIMB (Complex
Lipids in Mothers and Babies)
Analytic N =962
e Age (y): Median (IQR): 28 (26, 31)
e Race/Ethnicity (%): Han ethnicity:
97.9
o SEP:
o Tertiary level education (%): 63.1
o Household income (%): <7k
yuan/mo: 19.5; >10k yuan/mo:
445
e Baseline BMI: Median (IQR): 21.0
(19.4, 22.9)
e Current HDP (%): PE: 1.7
e Current DM (%): GDM: 27.7

FPV DP & PSO DP (continuous alignment)
FFQ at: 11-14 GW

DP Description:

Fish, poultry and vegetables (FPV) DP:

Higher in fish; poultry; legumes and bean products;
green leafy vegetables; root vegetables; other
vegetables; seafood; fruits; eggs; organ meats;
beverages; bread; dairy; soup; nuts

Pasta, sweetened beverages, oils and condiments
(PSO) DP:

Higher in pasta; sweetened beverages; oils and
condiments; fast food

Outcomes:

o SGA: <10%ile based on references specific to
Chongging

o LGA: >90%ile

o Macrosomia: >4000 g

SGA

Binomial logistic regression
OR (95% CI)

FPV DP: 1.119 (0.775, 1.614),
p=0.549

PSO DP: 0.937 (0.607, 1.445),
p=0.767

LGA

Binomial logistic regression
OR (95% ClI)

All participants

FPV DP: 1.222 (0.963, 1.552),
p=0.100

PSO DP: 0.860 (0.631, 1.172),
p=0.340

Sensitivity analysis excluding
participants w/ highest and lowest
0.5% of DP scores (N=1207)
FPV DP: 1.318 (1.058, 1.641),
p=0.014

PSO DP: 0.814 (0.584, 1.135),
p=0.225

Macrosomia
Binomial logistic regression
OR (95% ClI)

All participants

FPV DP: 1.265 (0.913, 1.753),
p=0.158

PSO DP: 0.955 (0.653, 1.394),
p=0.807

Sensitivity analysis excluding
participants w/ highest and lowest
0.5% of DP scores (N=1207)
FPV DP: p=0.045

Key confounders accounted for:
Race and/or ethnicity, Age, SEP, Pre-
pregnancy BMI, Current HDP, DM in
current pregnancy

Other covariates: CLIMB treatment
group; Offspring sex; TEI; Other DP

Funding: Joint Health Research Council
New Zealand—National Science
Foundation of China; Lottery Health New
Zealand; Fonterra Co-operative Group
Ltd., New Zealand; New Zealand Ministry
for Primary Industries

Summary: When participants with the
highest and lowest 0.5% of DP scores
were removed from the analysis,
alignment with the FPV DP was
associated with higher risk of LGA and
macrosomia, but results were not
significant when including all participants.
Alignment with the PSO DP was not
associated with LGA or macrosomia and
neither DP was associated with risk of
SGA.
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Englund-Ogge, 20191

PCS, Norway, MoBa (Norwegian

Mother and Child Cohort Study)

Exposure N=HP: 10,150; HT: 9,754;

Comparator N=HW: 9,562

(HW, HP, HT)

o Age (y): 28.7+4.5, 31.3+4.1,
30.3+4.8, p<0.001

o SEP:

o Education (%), p<0.001; <12 y:
42.6,14.7,36.4; 217 y: 14.5, 44.9,
18.8

o Household income (%), p<0.001;
Both <300k NOK: 33.5, 17.3, 33.1;
Both 2300k NOK: 20.6, 44.5, 19.9

e Pre-pregnancy BMI: 24.614.6,
23.11£3.6, 24.1+4.2, p<0.001

e Current DM (%): DM: 0.0

o Smoking (%): p<0.001

o Not during pregnancy: 86.7, 96.5,
90.4

o Daily during pregnancy: 9.0, 1.4,
6.4

HW DP, HP DP vs HW DP
FFQ at: 22 GW

DP Description:

High prudent (HP)

Higher intake of raw and cooked vegetables, salad,
onion/leek/garlic, fruit and berries, nuts, vegetable ails,
water as beverage, whole grain cereals, poultry, and
fibre rich bread.

Lower intake of processed meat products, white bread,
pizzal/tacos.

High western (HW)

Higher intake of salty snacks, chocolate and sweets,
cakes, French fries, white bread, ketchup, sugar
sweetened drinks, processed meat products, pasta.
Lower intake of lean fish, fibre rich bread.

High traditional (HT)

Higher intake of boiled potatoes, fish products, gravy,
lean fish, margarine, rice pudding, low fat milk, cooked
vegetables.

Lower intake of poultry, pizza/tacos.

Individuals in HP were in highest tertile of HP and in
lowest or middle tertile of HW and HT.

Individuals in HW were in highest tertile of HW and in
lowest or middle tertile of HP and HT.

Individuals in HT were in highest tertile of HT and in
lowest or middle tertile of HP and HW.

Outcomes:
e SGA:
o Ultrasound-based: <2SD ultrasound-derived growth
curves
o Population-based: <10%ile
o Customized <10%ile ultrasound-derived growth
curves accounting for characteristics such as infant
sex, maternal weight, height, parity
o LGA:
o Ultrasound-based: >2SD ultrasound-derived growth
curves
o Population-based: >90%ile
o Customized: >90%ile ultrasound-derived growth
curves accounting for characteristics such as infant
sex, maternal weight, height, parity

SGA - ultrasound-based
Logistic regression

OR (95% CI)

All

HP vs HW (Ref): 1.25 (1.02, 1.54)
HT vs HW (Ref): 1.16 (0.94, 1.43)
BMI <25

HP vs HW (Ref): 1.28 (1.00, 1.64)
HT vs HW (Ref): 1.29 (1.00, 1.67)
BMI =225

HP vs HW (Ref): 1.34 (0.87, 2.30)
HT vs HW (Ref): 0.88 (0.52, 1.50)

SGA - population-based
Logistic regression

OR (95% CI)

All

HP vs HW (Ref): 1.04 (0.94, 1.15)
HT vs HW (Ref): 0.91 (0.82, 1.01)
BMI <25

HP vs HW (Ref): 1.06 (0.94, 1.19)
HT vs HW (Ref): 0.90 (0.80, 1.02)
BMI 225

HP vs HW (Ref): 1.13 (0.83, 1.52)
HT vs HW (Ref): 0.88 (0.66, 1.17)

SGA - customized

Logistic regression

OR (95% CI)

All

HP vs HW (Ref): 1.06 (0.98, 1.15)
HP vs HW (Ref): 0.92 (0.84, 0.99)
BMI <25

HP vs HW (Ref): 1.05 (0.95, 1.16)
HT vs HW (Ref): 0.95 (0.86, 1.05)
BMI =225

HP vs HW (Ref): 1.10 (0.95, 1.27)
HT vs HW (Ref): 0.85 (0.74, 0.97)

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI, DM in current pregnancy
Other covariates: TEI, height, alcohol
intake

Funding: Norwegian Research Council;
Jane and Dan Olsson Foundation;
Swedish Medical Society; Swedish
government grants; Norwegian Ministry
of Health and Care Services and the
Ministry of Education and Research

Summary: Alignment with a HT DP
compared to alignment with a HW DP
was associated with lower risk of SGA
(customized definition) among all
participants and participants with BMI
225 and higher risk of LGA (population-
based and customized definition) among
all participants.

Alignment with a HP DP compared to
alignment with a HW DP was associated
with higher risk of SGA (ultrasound-
based definition) among all participants
and participants with BMI <25 and a
lower risk of LGA (population-based and
customized definition) among all
participants and participants with BMI
<25.
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Study Characteristics

Englund-Ogge, 2019"" (Continued)

PCS, Norway, MoBa (Norwegian

Mother and Child Cohort Study)

Exposure N=HP: 10,150; HT: 9,754;

Comparator N=HW: 9,562

(HW, HP, HT)

o Age (y): 28.7+4.5, 31.3+4.1,
30.3%4.8, p<0.001

o SEP:

o Education (%), p<0.001; <12 y:
42.6,14.7,36.4; 217 y: 14.5, 44.9,
18.8

o Household income (%), p<0.001;
Both <300k NOK: 33.5, 17.3, 33.1;
Both 2300k NOK: 20.6, 44.5, 19.9

e Pre-pregnancy BMI: 24.614.6,
23.11£3.6, 24.1+4.2, p<0.001

e Current DM (%): DM: 0.0

o Smoking (%): p<0.001

o Not during pregnancy: 86.7, 96.5,
90.4

Daily during pregnancy: 9.0, 1.4, 6.4

Intervention or Exposure, Outcome

Dietary patterns consumed during pregnancy and birth weight

Results

Confounders, Funding, Summary

HW DP, HP DP vs HW DP
FFQ at: 22 GW

DP Description:

High prudent (HP)

Higher intake of raw and cooked vegetables, salad,
onion/leek/garlic, fruit and berries, nuts, vegetable ails,
water as beverage, whole grain cereals, poultry, and
fibre rich bread.

Lower intake of processed meat products, white bread,
pizzal/tacos.

High western (HW)

Higher intake of salty snacks, chocolate and sweets,
cakes, French fries, white bread, ketchup, sugar
sweetened drinks, processed meat products, pasta.
Lower intake of lean fish, fibre rich bread.

High traditional (HT)

Higher intake of boiled potatoes, fish products, gravy,
lean fish, margarine, rice pudding, low fat milk, cooked
vegetables.

Lower intake of poultry, pizza/tacos.

Individuals in HP were in highest tertile of HP and in
lowest or middle tertile of HW and HT.

Individuals in HW were in highest tertile of HW and in
lowest or middle tertile of HP and HT.

Individuals in HT were in highest tertile of HT and in
lowest or middle tertile of HP and HW.

Outcomes:
e SGA:
o Ultrasound-based: <2SD ultrasound-derived growth
curves
o Population-based: <10%ile
o Customized <10%ile ultrasound-derived growth
curves accounting for characteristics such as infant
sex, maternal weight, height, parity
o LGA:
o Ultrasound-based: >2SD ultrasound-derived growth
curves
o Population-based: >90%ile
o Customized: >90%ile ultrasound-derived growth
curves accounting for characteristics such as infant
sex, maternal weight, height, parity

LGA - ultrasound-based
Logistic regression

OR (95% CI)

All

HP vs HW (Ref): 0.87 (0.73, 1.02)
HT vs HW (Ref): 1.09 (0.94, 1.26)
BMI <25

HP vs HW (Ref): 0.80 (0.63, 1.01)
HT vs HW (Ref): 1.14 (0.92, 1.41)
BMI =225

HP vs HW (Ref): 1.09 (0.79, 1.49)
HT vs HW (Ref): 1.05 (0.80, 1.37)

LGA - population-based

Logistic regression

OR (95% CI)

All

HP vs HW (Ref): 0.84 (0.75, 0.94)
HT vs HW (Ref): 1.12 (1.02, 1.24)
BMI <25

HP vs HW (Ref): 0.73 (0.63, 0.85)
HT vs HW (Ref): 1.12 (0.98, 1.28)
BMI 225

HP vs HW (Ref): 1.03 (0.87, 1.22)
HT vs HW (Ref): 1.13 (0.98, 1.31)

LGA - customized

Logistic regression

OR (95% CI)

All

HP vs HW (Ref): 0.88 (0.78, 0.99)
HP vs HW (Ref): 1.14 (1.03, 1.27)
BMI <25

HP vs HW (Ref): 0.89 (0.77, 1.03)
HT vs HW (Ref): 1.21 (1.06, 1.39)
BMI =225

HP vs HW (Ref): 0.90 (0.73, 1.12)
HT vs HW (Ref): 1.06 (0.88, 1.27)

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI, DM in current pregnancy
Other covariates: TEI, height, alcohol
intake

Funding: Norwegian Research Council;
Jane and Dan Olsson Foundation;
Swedish Medical Society; Swedish
government grants; Norwegian Ministry
of Health and Care Services and the
Ministry of Education and Research

Summary: Alignment with a HT DP
compared to alignment with a HW DP
was associated with lower risk of SGA
(customized definition) among all
participants and participants with BMI
225 and higher risk of LGA (population-
based and customized definition) among
all participants.

Alignment with a HP DP compared to
alignment with a HW DP was associated
with higher risk of SGA (ultrasound-
based definition) among all participants
and participants with BMI <25 and a
lower risk of LGA (population-based and
customized definition) among all
participants and participants with BMI
<25.
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“Flynn, 20162
PCS, United Kingdom, UPBEAT

(U.K. Pregnancies Better Eating and

Activity Trial)
Analytic N=995 (LGA, SGA), 997
(Macrosomia)

e Age (y): 30.5+5.5

* Race/Ethnicity (%): White: 64; Black:

23; Asian: 8; Other: 5
o SEP:

o Education (%): None/GCSE: 20, A
level: 16, Degree/higher degree:

40, Vocational qualification: 24

o Index of multiple deprivation (%): 1
(least deprived): 4, 2: 7, 3: 12, 4:

34, 5 (most deprived): 43

e Pre-pregnancy BMI: 36.2+4.7; 230:

100%
e Current HDP (%): PE: 4
e Current DM (%):

o GDM: 23

o Pre-pregnancy DM: 0

Fruit and veg DP, African/Caribbean DP, Processed
DP, Snacks DP (quartiles of alignment)
FFQ at: 15-18 GW

DP Description:

Fruit and veg DP

Higher intake of bananas, citrus fruit, dried fruit, fresh
fruit, green vegetables, pulses, root vegetables, salad
vegetables, tropical fruit, yoghurt

African/Caribbean DP

Higher intake of red meat, cassava, white meat,
pilau/fried/jollof rice, plantain, white/brown/basmati
rice, fish

Processed DP

Higher intake of chocolate, crisps, green vegetables,
potatoes, processed/meat products, root vegetables,
squash/fizzy drinks, sugar free drinks, takeaway/oven
chips

Snacks DP
Higher intake of biscuits/cookies, cakes/pastries,
chocolate, full fat cheese, sweets

Outcomes:

o SGA: <10%ile based on WHO growth curves
o LGA: >90%ile

o Macrosomia: >4kg

SGA

Logistic regression

OR (95% ClI)

Fruit and veg DP

Q2 vs Q1 (Ref): 0.38 (0.17, 0.83)
Q3 vs Q1 (Ref): 0.66 (0.33, 1.32)
Q4 vs Q1 (Ref): 0.48 (0.23, 1.03)
p =0.073

African/Caribbean DP

Q2 vs Q1 (Ref): 1.30 (0.62, 2.72)
Q3 vs Q1 (Ref): 0.46 (0.19, 1.16)
Q4 vs Q1 (Ref): 1.10 (0.46, 2.65)
p=0.128

Processed DP

Q2 vs Q1 (Ref): 1.82 (0.86, 3.86)
Q3 vs Q1 (Ref): 1.49 (0.66, 3.38)
Q4 vs Q1 (Ref): 1.48 (0.65, 3.40)
p=0.479

Snacks DP

Q2 vs Q1 (Ref): 0.93 (0.45, 1.90)
Q3 vs Q1 (Ref): 0.68 (0.30, 1.53)
Q4 vs Q1 (Ref): 0.76 (0.36, 1.63)
p=0.773

Key confounders accounted for:
Parity, Race and/or ethnicity, Age, SEP,
Pre-pregnancy BMI, Current HDP
Other covariates: treatment allocation

Funding: NIHR (UK); Scottish
Government Health Directorates; Guys
and St. Thomas' Charity; Tommy's
Charity; NHS Foundation Trust; King's
College London; EU Seventh Framework
Programme

Summary: Alignment with a fruit and veg
DP, an African/Caribbean DP, a
Processed DP, and a Snacks DP were
not associated with risk of LGA, SGA, or
macrosomia except for isolated
associations between fruit and veg DP
(Q2 vs Q1) and lower risk of SGA, and
African/Caribbean DP (Q3 vs Q1) and
higher risk of macrosomia.
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Studz Characteristics
Flynn, 2016' (Continued)

PCS, United Kingdom, UPBEAT

(U.K. Pregnancies Better Eating and

Activity Trial)
Analytic N=995 (LGA, SGA), 997
(Macrosomia)

e Age (y): 30.5+5.5

* Race/Ethnicity (%): White: 64; Black:

23; Asian: 8; Other: 5
o SEP:

o Education (%): None/GCSE: 20, A
level: 16, Degree/higher degree:

40, Vocational qualification: 24

o Index of multiple deprivation (%): 1
(least deprived): 4, 2: 7, 3: 12, 4:

34, 5 (most deprived): 43

e Pre-pregnancy BMI: 36.2+4.7; 230:

100%
e Current HDP (%): PE: 4
e Current DM (%):

o GDM: 23

Pre-pregnancy DM: 0

Fruit and veg DP, African/Caribbean DP, Processed
DP, Snacks DP (quartiles of alignment)
FFQ at: 15-18 GW

DP Description:

Fruit and veg DP

Higher intake of bananas, citrus fruit, dried fruit, fresh
fruit, green vegetables, pulses, root vegetables, salad
vegetables, tropical fruit, yoghurt

African/Caribbean DP

Higher intake of red meat, cassava, white meat,
pilau/fried/jollof rice, plantain, white/brown/basmati
rice, fish

Processed DP

Higher intake of chocolate, crisps, green vegetables,
potatoes, processed/meat products, root vegetables,
squash/fizzy drinks, sugar free drinks, takeaway/oven
chips

Snacks DP
Higher intake of biscuits/cookies, cakes/pastries,
chocolate, full fat cheese, sweets

Outcomes:

o SGA: <10%ile based on WHO growth curves
o LGA: >90%ile

o Macrosomia: >4kg

LGA

Logistic regression

OR (95% ClI)

Fruit and veg DP

Q2 vs Q1 (Ref): 1.39 (0.76, 2.53)
Q3 vs Q1 (Ref): 1.41 (0.77, 2.59)
Q4 vs Q1 (Ref): 1.70 (0.94, 3.06)
p =0.377

African/Caribbean DP

Q2 vs Q1 (Ref): 1.41 (0.79, 2.50)
Q3 vs Q1 (Ref): 1.52 (0.85, 2.71)
Q4 vs Q1 (Ref): 1.47 (0.73, 2.97)
p=0.512

Processed DP

Q2 vs Q1 (Ref): 0.93 (0.52, 1.67)
Q3 vs Q1 (Ref): 0.77 (0.42, 1.41)
Q4 vs Q1 (Ref): 0.85 (0.46, 1.55)
p =0.844

Snacks DP

Q2 vs Q1 (Ref): 1.10 (0.59, 2.07)
Q3 vs Q1 (Ref): 1.38 (0.74, 2.57)
Q4 vs Q1 (Ref): 1.14 (0.60, 2.15)
p =0.749

Key confounders accounted for:
Parity, Race and/or ethnicity, Age, SEP,
Pre-pregnancy BMI, Current HDP
Other covariates: treatment allocation

Funding: NIHR (UK); Scottish
Government Health Directorates; Guys
and St. Thomas' Charity; Tommy's
Charity; NHS Foundation Trust; King's
College London; EU Seventh Framework
Programme

Summary: Alignment with a fruit and veg
DP, an African/Caribbean DP, a
Processed DP, and a Snacks DP were
not associated with risk of LGA, SGA, or
macrosomia except for isolated
associations between fruit and veg DP
(Q2 vs Q1) and lower risk of SGA, and
African/Caribbean DP (Q3 vs Q1) and
higher risk of macrosomia.
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Flynn, 20162 (Continued)
PCS, United Kingdom, UPBEAT

(U.K. Pregnancies Better Eating and

Activity Trial)
Analytic N=995 (LGA, SGA), 997
(Macrosomia)

o Age (y): 30.5+£5.5

* Race/Ethnicity (%): White: 64; Black:

23; Asian: 8; Other: 5
o SEP:

o Education (%): None/GCSE: 20, A
level: 16, Degree/higher degree:

40, Vocational qualification: 24

o Index of multiple deprivation (%): 1
(least deprived): 4, 2: 7, 3: 12, 4:

34, 5 (most deprived): 43

* Pre-pregnancy BMI: 36.2+4.7; 230:

100%
e Current HDP (%): PE: 4
o Current DM (%):

o GDM: 23

Pre-pregnancy DM: 0

Fruit and veg DP, African/Caribbean DP, Processed
DP, Snacks DP (quartiles of alignment)
FFQ at: 15-18 GW

DP Description:

Fruit and veg DP

Higher intake of bananas, citrus fruit, dried fruit, fresh
fruit, green vegetables, pulses, root vegetables, salad
vegetables, tropical fruit, yoghurt

African/Caribbean DP

Higher intake of red meat, cassava, white meat,
pilau/fried/jollof rice, plantain, white/brown/basmati
rice, fish

Processed DP

Higher intake of chocolate, crisps, green vegetables,
potatoes, processed/meat products, root vegetables,
squash/fizzy drinks, sugar free drinks, takeaway/oven
chips

Snacks DP
Higher intake of biscuits/cookies, cakes/pastries,
chocolate, full fat cheese, sweets

Outcomes:

o SGA: <10%ile based on WHO growth curves
o LGA: >90%ile

o Macrosomia: >4kg

Macrosomia

Logistic regression

OR (95% ClI)

Fruit and veg DP

Q2 vs Q1 (Ref): 0.86 (0.49, 1.51)
Q3 vs Q1 (Ref): 1.33 (0.79, 2.27)
Q4 vs Q1 (Ref): 1.40 (0.83, 2.36)
p =0.236

African/Caribbean DP

Q2 vs Q1 (Ref): 1.45 (0.86, 2.45)
Q3 vs Q1 (Ref): 1.71 (1.01, 2.88)
Q4 vs Q1 (Ref): 0.98 (0.50, 1.94)
p=0.114

Processed DP

Q2 vs Q1 (Ref): 0.78 (0.45, 1.33)
Q3 vs Q1 (Ref): 0.70 (0.40, 1.21)
Q4 vs Q1 (Ref): 0.95 (0.55, 1.61)
p = 0.520

Snacks DP

Q2 vs Q1 (Ref): 1.67 (0.92, 3.02)
Q3 vs Q1 (Ref): 1.69 (0.93, 3.09)
Q4 vs Q1 (Ref): 1.69 (0.93, 3.08)
p =0.286

Key confounders accounted for:
Parity, Race and/or ethnicity, Age, SEP,
Pre-pregnancy BMI, Current HDP
Other covariates: treatment allocation

Funding: NIHR (UK); Scottish
Government Health Directorates; Guys
and St. Thomas' Charity; Tommy's
Charity; NHS Foundation Trust; King's
College London; EU Seventh Framework
Programme

Summary: Alignment with a fruit and veg
DP, an African/Caribbean DP, a
Processed DP, and a Snacks DP were
not associated with risk of LGA, SGA, or
macrosomia except for isolated
associations between fruit and veg DP
(Q2 vs Q1) and lower risk of SGA, and
African/Caribbean DP (Q3 vs Q1) and
higher risk of macrosomia.
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Grieger, 2014™ High-protein/fruit; High-fat/sugar/takeaway; SGA Key confounders accounted for:
PCS, Australia, Lyell McEwin Vegetarian-type DP (continuous, per SD of alignment) High protein/fruit: 0.84 (0.55, Parity, Smoking, Race and/or ethnicity,
Hospital FFQ at: 13 GW 1.28), p=0.41 Age, SEP, Pre-pregnancy BMI

Analytic N=309

o Age (y): 26.615.4

¢ Race/Ethnicity (%): Caucasian: 89;
Non-Caucasian: 11

e SEP: SES (%): 5 (highest): 5; 4: 5;
3: 3; 2: 30; 1 (lowest): 52

e Pre-pregnancy BMI: 27.6+6.6

e Smoking (n, %): Never/former 211
(68); Quit in pregnancy/current 98
(32)

DP Description:

High-protein/fruit
Higher intake of fish, meat, chicken, fruit, whole grains

High-fat/sugar/takeaway
Higher intake of takeaway foods, potato chips, refined
grains, added sugar

Vegetarian-type
Higher intake of vegetables, whole grains, legumes

Outcomes:
e SGA: <10%ile
e LBW: <2500 g

High fat/sugar/take-away: 1.02
(0.72, 1.46), p=0.90

Vegetarian type: 1.16 (0.82, 1.64),
p=0.39

LBW

High protein/fruit: 0.41 (0.13,
1.33), p=0.14

High fat/sugar/take-away: 1.39
(0.87, 2.22), p=0.17

Vegetarian type: 0.93 (0.54, 1.62),
p=0.80

Other covariates: Asthma status

Funding: National Health and Medical
Research Council Senior Research
Fellowship

Summary: No DP were associated with
risk of SGA or LBW.

Hajianfar, 20186

PCS, Iran (Islamic Rep. of), Isfahan

University of Medical Sciences

Analytic N=812

o Age (y): 29.4+4.85

o Current HDP (%): Excluded
participants with "medical
conditions"

o Current DM (%): Excluded
participants with "medical condition"

e Smoking (%): Current: 0.0

Healthy DP, Western DP, Traditional DP (Q2, Q3,
Q4 vs Q1)
FFQ at: 8-16 GW

DP Description:

Healthy

Higher intake of green vegetables, leafy vegetables,
colored vegetables, fruit, dairy low fat, poultry, bulky
vegetables, red meat, citrus, nuts, fish, olive,
marinades, sweat fruit, egg, unsaturated fat.

Western

Higher intake of fruit, citrus, nuts, fish, fruit juice,
sweets and dessert, sugar, saturated fat, sweet fruit,
potato, legumes, coffee, egg, pizza, high fat dairy, soft
drink, whole grain, processed meat. Lower intake of
refined grain.

Traditional
Higher intake of colored vegetables, olive, sugar, salt,
spices, unsaturated fat, garlic onion, tea, refined grain.

Outcomes:
o | BW: <2500g

LBW
Logistic regression
OR (95% CI)

Western DP

Q2 vs Q1 (Ref): 0.84 (0.29, 2.40)
Q3 vs Q1 (Ref): 1.89 (0.65, 5.52)
Q4 vs Q1 (Ref): 5.51 (1.82, 16.66)
p=0.001

Traditional DP

Q2 vs Q1 (Ref): 1.14 (0.49, 2.67)
Q3 vs Q1 (Ref): 1.36 (0.58, 3.19)
Q4 vs Q1 (Ref): 0.60 (0.32, 1.63)
p=0.35

Healthy DP

Q2 vs Q1 (Ref): 1.05 (0.45, 2.43)
Q3 vs Q1 (Ref): 1.25 (0.53, 2.91)
Q4 vs Q1 (Ref): 0.59 (0.19, 1.79)
p=0.48

Key confounders accounted for:
Smoking, Age, SEP, Pre-pregnancy BMI
Other covariates: energy intake, PA,
delivery status, preterm delivery,
intrauterine growth restriction, history of
abortion, stillbirth

Funding: Isfahan University of Medical
Sciences

Summary: Alignment with a Western DP
was associated with higher risk of LBW.
Alignment with a Traditional DP or a
Healthy DP was not associated with risk
of LBW.
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Study Characteristics

Intervention or Exposure, Outcome

Knudsen, 20084"

PCS, Denmark, DNBC (Danish

National Birth Cohort)

Exposure N=Health conscious: 7,479;

Intermediate: 29,514, Comparator

N=7,619

o Age (y): 29y; (%): <20: 0.8; 20-29:
54.3; 30-39: 44.1; >40: 0.9

e Smoking (%): Ever: 23.4

Dietary patterns consumed during pregnancy and birth weight

Results

Confounders, Funding, Summary

Health conscious DP; Intermediate DP vs Western
DP
FFQ at: 25 GW

DP Description:

Western DP

» Highest intake of high-fat dairy, refined grains,
processed and red meat, animal fat (butter and lard),
potatoes, sweets, beer, coffee, and high-energy
drinks

o Lowest intake of fruits and vegetables (35% of
energy intake from fat)

Health conscious DP

o Higher intakes of fruits, vegetables, fish, poultry,
breakfast cereals, vegetable juice, and water;

o Lowest intakes of meat and fat of animal origin (25%
of energy intake from fat)

Intermediate DP

* Higher intakes of low-fat dairy and fruit juice;
consumption of the remaining food groups in
between Western and Health conscious DPs (30% of
energy intake from fat)

Outcomes:

o SGA: <2.5%ile based on sex-specific Scandanavian
intrauterine growth curves

SGA

Logistic regression

OR (95% CI)

Health conscious DP vs. Western

DP (Ref): 0.74 (0.64, 0.86)

Intermediate DP vs. Western DP

(Ref): 0.68 (0.55, 0.84)

Key confounders accounted for:
Parity, Smoking, Age, Pre-pregnancy
BMI

Other covariates: Father's height

Funding: March of Dimes Birth Defects
Foundation, Danish National Research
Foundation, the European Union, the
Pharmacy Foundation, the Egmont
Foundation, the Augustinus Foundation
and the Health Foundation

Summary: Higher alignment with the
intermediate or health conscious DP
compared to the Western DP was
associated with lower risk of SGA.
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Study Characteristics

Intervention or Exposure, Outcome

Li, 2021<°
PCS, China, Tongji Maternal and
Child Health Cohort
Analytic N=2847
o Age (y): 28.12+3.54
o Race/Ethnicity (%): Han Chinese: 97
o SEP:
o Education (%): <9y: 3.5, 10-12y:
13.2, 13-15y: 26.9, 216y: 53.9
o Personal income (CNY/mo; %):
<1000: 0.4, 1001-2999: 7.5, 3000-
4999: 33.7, 5000-9999: 39.9,
=210000: 16.2
e Pre-pregnancy BMI:
020.77+£2.71
o (%) <18.5: 20.0; 24-0-27.9: 10.0;
228.0: 1.7
e Current DM (%): 0.0
e Smoking (%): Before pregnancy: 3.6

Dietary patterns consumed during pregnancy and birth weight

Results

Confounders, Funding, Summary

mish-meat-eggs DP, Nuts-
whole grains DP, Organ-poultry-seafood DP, Rice-
wheat-fruits DP (continuous, per 1-unit increase)
FFQ at: TM2, before GDM diagnosis

DP Description:

Beans-vegetables DP

Higher intake of root vegetables, mushrooms and
algae, melon and solanaceous vegetables, beans and
bean products (i.e., soybean, mung bean, soybean
milk, bean curd, and so on), leafy and cruciferous
vegetables

Fish-meat-eggs DP
Higher intake of red meat, freshwater fishes, eggs

Nuts-whole grains DP
Higher intake of nuts, whole grains, dairy products (i.e.,
milk, milk powder, and yogurt)

Organ-poultry-seafood DP
Higher intake of animal organ and blood, seafood,

poultry

Rice-wheat-fruits DP
Higher intake of rice and wheat products, fruits

Outcomes:
e SGA: <10%ile
o LGA: >90%ile

SGA

Logistic regression

OR (95% Cl), per 1-unit increase
Beans-vegetables DP: 0.89 (0.78,
1.02)

Fish-meat-eggs DP: 0.97 (0.85,
1.10)

Nuts-whole grains DP: 0.95 (0.83,

1.08)
Organ-poultry-seafood DP: 0.98

(0.87,1.11)
Rice-wheat-fruits DP: 0.97 (0.86,

1.10)

LGA

Logistic regression

OR (95% ClI)

Beans-vegetables DP: 1.04 (0.92,

1.18)
Fish-meat-eggs DP: 1.18 (1.04,

1.34), p<0.05
Nuts-whole grains DP: 1.00 (0.88,

1.13)
Organ-poultry-seafood DP: 1.07

(0.95, 1.21)
Rice-wheat-fruits DP: 1.11 (0.98,

1.26)

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, DM in
current pregnancy

Other covariates: Physical activity,
family history of diabetes, family history
of obesity, alcohol habit, GWG, infant
sex, TEl, other DP

Funding: National Program on Basic
Research Project of China; National
Natural Science Foundation of China;
Chinese Nutrition Society Nutrition
Science Foundation

Summary: Alignment with beans-
vegetables DP, fish-meat-eggs DP, nuts-
whole grains DP, organ-poultry-seafood
DP, or rice-wheat-fruits DP were not
associated with risk of SGA.

Greater alignment with fish-meat-eggs
DP was associated with higher risk of
LGA.

Alignment with beans-vegetables DP,
nuts-whole grains DP, organ-poultry-
seafood DP, or rice-wheat-fruits DP was
not associated with risk of LGA.
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Study Characteristics

Intervention or Exposure, Outcome

Lu, 2016

PCS, China, BIGCS (Born in

Guangzhou Cohort Study)

Analytic N=6,954

e Age (y): ~29.0+3.3, p=0.001

o Race/Ethnicity (%): Chinese
nationality: 100

e SEP: Education (%): <Middle
school: 8.5; College: 24.5;

Undergraduate: 55.0; Postgraduate:

12.1, p<0.001 between DP
e Income (yuan/mo, %): <1,500: 9.5;
=29,001: 15.5, p<0.001 between DP
e Pre-pregnancy BMI: (%): <18.5:
23.6;224:9.5
e Current HDP (%): Chronic HTN: 0.0
e Current DM (%): T1 or T2 DM: 0.0
e Smoking (%): Passive smoking:
30.6, p<0.001 between DP

Dietary patterns consumed during pregnancy and birth weight

Results

Confounders, Funding, Summary

Varied W;Dairy mruits, nuts, and
Cantonese desserts DP & Vegetables DP vs.
Cereals, eggs, and Cantonese soups DP

FFQ at: 24-27 GW

DP Description:

Varied DP: Higher intakes of mixed foods, including
noodles, bread, root vegetables, melon vegetables,
mushrooms, sea vegetables, bean vegetables,
processed vegetables, poultry, animal organ meat,
fish, other seafood, bean products, yoghurt, sweet
beverages, puffed food, confectioneries, and snacks

Dairy DP: Higher intakes of milk products (including
fresh milk, pasteurized milk, milk powder, and formula
for pregnant women) and lower intakes of whole
vegetables

Meats DP: Higher intakes of red and processed meat
Fruits, nuts, and Cantonese desserts DP: Higher
intakes of fruits, nuts, and Cantonese desserts
Vegetables DP: Higher intakes of leafy and cruciferous
vegetables

Cereals, eqggs, and Cantonese soups DP: Higher
intakes of rice, pasta, porridge, eggs, and Cantonese
soups

Outcomes:

o SGA: <10%ile Guangzhou GA- and sex-specific
reference growth curves

o LGA: <90%ile

SGA
Logistic regression
OR (95% CI)

Cereals, eggs, and Cantonese
soups DP (Ref, n=1026)

Varied DP (n=1224): 0.77 (0.57,
1.04)

Dairy DP (n=1020): 0.87 (0.63,
1.21)

Meats DP (n=1066): 0.95 (0.69,
1.30)

Fruits, nuts, and Cantonese
desserts DP (n=799): 0.76 (0.53,
1.10)

Vegetables DP (n=1383): 0.77
(0.56, 1.05)

LGA
Logistic regression
OR (95% ClI)

Cereals, eggs, and Cantonese
soups DP (Ref, n=1026)

Varied DP (n=1224): 1.10 (0.85,
1.42)

Dairy DP (n=1020): 1.01 (0.75,
1.35)

Meats DP (n=1066): 0.75 (0.56,
1.02)

Fruits, nuts, and Cantonese
desserts DP (n=799): 1.14 (0.84,
1.54)

Vegetables DP (n=1383): 1.03
(0.79, 1.36)

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI, DM in
current pregnancy

Other covariates: alcohol drinking
during pregnancy, folic acid supplement
use

Funding: Guangzhou Science and
Technology Bureau

Summary: Compared to the Cereal,
eggs, and Cantonese soups DP, none of
the other DP were associated with risk of
SGA or LGA.
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Maldonado, 202227
PCS, United States, MADRES
(Maternal and Developmental Risks
from Environmental and Social
Stressors)
Analytic N=465
e Age (y): SRC Q1: 30.3+0.58, SRC
Q4: 27.7+0.52, p=0.001
e Race/Ethnicity (%):
o Non-Hispanic and non-Latina:
SRC Q1: 17.1, SRC Q4: 30.2,
p=0.018

o US-born Hispanic/Latina: SRC Q1:

27.4, SRC Q4: 44.0, p=0.008

o Foreign-born Hispanic/Latina:
SRC Q1: 55.6, SRC Q4: 25.9,
p<0.001

o SEP:

o Education (%)
<HS: SRC Q1: 37.6, SRC Q4:
24 .1, p=0.025
HS diploma or equivalent: SRC
Q1: 35.0, SRC Q4: 44.0
>HS: SRC Q1: 34.2, SRC Q4:
20.7

o Total household income
<$15k: SRC Q1: 22.2, SRC Q4:
16.4

$15k-29k: SRC Q1: 23.1, SRC Q4:

25.0
>$30k: SRC Q1: 18.0, SRC Q4:
31.0, p=0.019

e Pre-pregnancy BMI: SRC Q1:29.9 +

0.67, SRC Q4: 27.6 + 0.53, p=0.008
e Current DM (%):
o No DM: SRC Q1: 79.5, SRC Q4:
89.7, p=0.030
o GDM: SRC Q1: 8.6, SRC Q4: 8.6
o Preexisting DM: SRC Q1: 12.0,
SRC Q4: 1.7, p=0.002
e Smoking (%): During pregnancy:
1.7%

SRC; VOF (quartiles of alignment; per 1 SD)
24 HR at: Third trimester

DP Description:

Solid fat, refined grain, and cheese (SRC)

o Higher intake of milk, cheese, fruit juices, tomatoes,
other vegetables, white potatoes, legumes, seafood,
refined grains, meat, processed meats, poultry, eggs,
soy protein, nuts and seeds, oils, solid fats, added
sugar.

o Lower intake of yogurt, citrus, melons, berries, other
fruits, dark green vegetables, other red and orange
vegetables, other starchy vegetables, whole grains.

Vegetables, oils, and fruit (VOF)

o Higher intake of milk, yogurt, cheese, citrus, melons,
berries, other fruits, fruit juices, dark green
vegetables, tomatoes, other red and orange
vegetables, other vegetables, white potatoes, other
starchy vegetables, legumes, seafood, whole grains,
meat, processed meats, poultry, eggs, soy protein,
nuts and seeds, oils, added sugar.

o Lower intake of refined grains, solid fats.

Outcomes:
e SGA: <10%ile
o LGA: >90 %ile

Dietary patterns consumed during pregnancy and birth weight

SGA
Multivariable logistic regression
OR (95% CI)

SRC

Q2 vs Q1 (Ref): 0.54 (0.22, 1.33)
Q3 vs Q1 (Ref): 0.23 (0.08, 0.72)
Q4 vs Q1 (Ref): 0.27 (0.07, 0.99)
p trend: 0.046

per 1 SD: 0.90 (0.54, 1.52),
p=1.00

VOF

Q2 vs Q1 (Ref): 0.53 (0.22, 1.30)
Q3 vs Q1 (Ref): 0.71 (0.30, 1.64)
Q4 vs Q1 (Ref): 0.18 (0.06, 0.58)
p trend: 0.028

per 1 SD: 0.61 (0.41, 0.90),
p=0.029

LGA
Multivariable logistic regression
OR (95% ClI)

SRC

Q2 vs Q1 (Ref): 1.23 (0.49, 3.09)
Q3 vs Q1 (Ref): 1.46 (0.53, 4.02)
Q4 vs Q1 (Ref): 1.52 (0.39, 5.84)
p trend: 0.176

per 1 SD: 0.79 (0.50, 1.25),
p=1.00

VOF

Q2 vs Q1 (Ref): 1.36 (0.51, 3.61)
Q3 vs Q1 (Ref): 1.93 (0.74, 4.99)
Q4 vs Q1 (Ref): 2.46 (0.89, 6.79)
p trend: 0.062

per 1 SD: 1.30 (0.85, 1.98),
p=0.060

Sensitivity analyses tested
additional inclusion of child sex or
PA and household income in the
models which did not materially
change results.

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI, DM in current pregnancy
Other covariates: TEI

Funding: NIEHS; NIMHHD; EPA,; Life
Course Approach to Developmental
Repercussions of Environmental Agents
on Metabolic and Respiratory Health;
NIH Office of the Director

Summary: Greater alignment with the
SRC DP was associated with lower risk
of SGA, but was not associated with risk
of LGA. Greater alignment with the SRC
DP analyzed continuously was not
associated with risk of SGA or LGA.
Greater alignment with the VOF DP was
associated with lower risk of SGA and
higher risk of LGA. Greater alignment
with the VOF DP analyzed continuously
was associated with lower risk of SGA
but was not associated with risk of LGA.
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Intervention or Exposure, Outcome

Dietary patterns consumed during pregnancy and birth weight

Results

Confounders, Funding, Summary

Studz Characteristics

Miele, 2021

PCS, Brazil, Preterm SAMBA

(Preterm Screening and

Metabolomics in Brazil and

Auckland)

Analytic N =1,165

o Age (%): £19: 25.0; >35: 6.7

o Race/Ethnicity (%): Non-White:
60.3; White: 39.7

o SEP:
o Education (%): <12y: 67.9
o Yearly income (%): <$12k: 73.9
o Employed (%): 50.2

o BMI at first visit (%): Overweight:
25.7; Obesity: 17.1

e Current HDP (%): PE: 7.5

e Current DM (%): GDM: 14.1

(-)besogenic DP, Intermediate DP, Vegetarian D_P, &
Protein DP vs. Traditional DP
24 HR at: 19-21 GW

DP Descriptions:

Obesogenic DP

Higher in ultra-processed and processed foods using

NOVA classification (refined carbohydrate; fats;

sweets)

Intermediate DP

Lower consumption of same food groups as

"Obesogenic DP"

Vegetarian DP

Higher in dairy; fruits; vegetables

Protein DP

Higher in fatty meats; eggs; beans; very low quantity of

natural foods (using NOVA classification)

Traditional DP

Higher in beans; meats; eggs; natural or minimally

processed foods (using NOVA classification)

Outcomes:

o SGA: <10%lile adjusted for maternal characteristics
(ethnicity, weight, height and parity), GA at birth, and
infant sex using the GROW centile calculator

SGA

Multiple logistic regression

OR

Obesogenic DP vs. Traditional DP
(Ref): 0.84, p=0.05

Intermediate DP vs. Traditional
DP (Ref): 1.25, p=0.05
Vegetarian DP vs. Traditional DP
(Ref): 1.44, p=0.05

Protein DP vs. Traditional DP
(Ref): 1.12, p=0.05

Key confounders accounted for:
Parity, Race and/or ethnicity, Age, SEP,
occupation, education not associated
with outcome, Pre-pregnancy BMI
Other covariates: Region

Funding: Brazilian National Research
Council; Bill and Melinda Gates
Foundation

Summary: Alignment with the
Obesogenic DP, Intermediate DP,
Vegetarian DP, and Protein DP was not
associated with risk of SGA when
compared to the Traditional DP.

Mikes, 20222°
PCS, Czech Republic, ELSPAC-CZ
(European Longitudinal Study of
Pregnancy and Childhood)
Analytic N=4320
o Age (y): 2515
o SEP: Education (%): Elementary:
7.5; Secondary school: 74.6;
University: 17.4
e Pre-pregnancy BMI:
022.0£3.3
0 (%): £18.5: 7.7; 25-<30:10.2; 230:
3.0
e Smoking (%):
o Smoker: 8.5
o Former smoker: 33.3
o Non-smoker: 56.8

Unhealthy DP, Healthy/traditional DP (continuous by
1 SD increase)
FFQ at: 32 GW

DP Description:

Unhealthy DP

Higher intake of fried potatoes, offal, fish and fish
products, pizza, doughnuts and omelettes, fried food,
poultry, cake and pies, processed meat, pasta, cola
drinks, wafers, chocolates and sweets, red meat,
sweet drinks.

Healthy/traditional DP

Higher intake of root vegetables, cheese, milk, dairy
products, fresh fruits, leafy vegetables, salads,
wholemeal bread, boiled potatoes, juice, herbal tea,
honey, white bread.

Outcomes:
o SGA: <10%ile

SGA

Logistic regression

OR (95% ClI)

Unhealthy DP: 1.04 (0.91, 1.19),
p=0.590

Healthy/traditional DP: 1.01 (0.90,
1.13), p=0.850

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI

Other covariates: alcohol consumption,
child sex

Funding: Ministry of Education, Youth
and Sports; Operational Programme
Research, Development and Innovation;
EU Horizon 2020 research and
innovation programme

Summary: Alignment with an unhealthy
DP or a healthy/traditional DP was not
associated with risk of SGA.
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Study Characteristics

Dietary patterns consumed during pregnancy and birth weight

Okubo, 2012°¢

PCS, Japan, OMCHS (Osaka

Maternal and Child Health Study)

Exposure N=Meat and Eggs: 326;

Wheat products: 303, Comparator

N=174

(Meat and eggs DP; Wheat products

DP; Rice, fish, & vegetables DP)

e Age (y, %): p<0.001: <29: 39.0,
40.9, 27.0; 29-31: 25.5, 28.4, 43.1;
232: 35.6, 30.7, 29.9

e SEP:

o Occupation (%): Homemaker: ~71;
Outside work: ~29

o Education (y, %), p=0.005; <13:
30.4, 31.0, 21.8; 13-14: 40.8, 46.5,
40.2; 215: 28.8, 22.4, 37.9

o Household income (Japanese
yen/year, %): <4M: ~28.1; 4-<6M:
~40.4; 26M: ~31.5

¢ Pre-pregnancy BMI: At age 20y:
~20.2 (95% CI: 20, 21)

e Smoking (%): p=0.012
o Former: 10.4; 13.5; 13.2
o Current: 14.7; 21.1; 10.3

Confounders, Funding, Summary

Intervention or Exposure, Outcome Rgsults
Meat and eggs DP; Wheat products DP vs Rice, SGA

fish, and vegetables DP
FFQ at: 5-39 GW (mean 18 GW)

Logistic regression

OR (95% CI)

Meat and eggs DP vs Rice, fish,
and vegetables DP (Ref): 4.32
(0.92, 20.3)

Wheat products DP vs Rice, fish,
and vegetables DP (Ref): 5.24
(113,24 .4)

DP Description:

Meat and eggs DP

Higher intakes of beef & pork, processed meat,
chicken, eggs, butter, & dairy products

Wheat products DP
Higher intakes of bread, confectioneries, fruit &
vegetable juice, & soft drinks

Rice, fish, and vegetables DP

Higher intakes of rice, potatoes, nuts, pulses, fruits,
green & yellow vegetables, white vegetables,
mushrooms, seaweeds, Japanese & Chinese tea, fish,
shellfish, sea products, miso soup & salt-containing
seasoning

Outcomes:

o SGA: <10th%ile of Japanese gestational age- and
sex-specific reference growth curves

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, Pre-pregnancy BMI

Other covariates: maternal height,
GWG, GW at BL, change in diet in
previous 1 month, dietary supplement
use, PA level, family structure, season of
BL data collection, medical problems in
pregnancy, infant sex

Funding: Ministry of Education, Culture,
Sports, Science and Technology;
Ministry of Health, Labour and Welfare;
Japan Society for the Promotion of
Science

Summary: Greater alignment with the
wheat products DP compared to the rice,
fish, and vegetables DP was associated
with higher risk of SGA.

The meat and eggs DP compared to the
rice, fish, and vegetables DP was not
associated with risk of SGA.
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Dietary patterns consumed during pregnancy and birth weight

Results

Confounders, Funding, Summary

Studz Characteristics

Paknahad, 2019

PCS, Iran (Islamic Rep. of), Selseleh

County Health Centers

Exposure N=HCLF: 34, HCHF: 55,

Comparator N=61

e Age (y): HCLF: 27.67+6.1; HCHF:
27.70+4.1; High fiber: 29.27+5.8

e SEP: Job (%): Homemaker: HCLF:
97.1; HCHF: 96.4; High fiber: 96.7;
Employed: HCLF: 2.9; HCHF: 3.6;
High fiber: 3.3

e Pre-pregnancy BMI: Baseline BMI:
HCLF: 26.2; HCHF: 26.8; High fiber:
25.8

e Current DM (%):
o T1or T2 DM: 0.0
o GDM: HCLF: 4.0; HCHF: 2.0; High

fiber: 0.7

HCLF DP & HCHF DP vs. High fiber DP
FFQ at: TM1

DP Description:

High Carbohydrate-Lower Fat (HCLF) DP:

High intake of potato; fried potato; flour; egg; cooked
carrots; pickles; noodle soup; beans; pomegranate;
corn and maize; lentils; low-fat milk; lettuce; and raw
carrot

High Carbohydrate-Higher Fat (HCHF) DP:

High intake of pea; soybean; fish; cabbage; cooked
spinach; vegetable; high-fat milk; butter; tomato;
cucumber; soup; cooked beans; and diluted yogurt

High fiber DP:
High intake of cantaloupe; melon; peach; nectarine;

green tomatoes; plums; watermelons; pears; apricots

Outcomes:
e L BW: <2500 g
o Macrosomia: >4000 g

LBW

Linear regression

OR (95% ClI)

HCLF vs. High fiber (Ref): 3.41
(0.57, 21.4), p=0.19

HCHEF vs. High fiber (Ref): 3.23
(0.56, 18.57), p=0.18

Macrosomia

Linear regression

OR (95% ClI)

HCLF vs. High fiber (Ref): 1.03
(0.34, 5.61), p=0.91

HCHE vs. High fiber (Ref): 2.38
(0.17, 32.52), p=0.23

Key confounders accounted for:
Age, SEP, Pre-pregnancy BMI, DM in
current pregnancy

Other covariates: disease history,
catching diseases, energy intake

Funding: NR

Summary: Alignment with the HCLF DP
or the HCHF DP, compared to alignment
with the High fiber DP, was not
associated with risk of LBW or
macrosomia.
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Results

Confounders, Funding, Summary

_Teixeira, 202122
PCS, Brazil, ProcriAr Cohort Study
(The Influence of Nutritional
Factors and Urban Air Pollutants on
Children’s Respiratory Health: A
Cohort Study in Pregnant Women)
Analytic N=299
e Age (y): Median: 25.9
e SEP (%):
o Education 28y: 54.9
o No formal work: 49.8
o Married: 59.9
e Pre-pregnancy BMI: (%) 25-29.9:
31.4; 230: 16.7
e Current HDP (%): Excluded due to
medical complications during
pregnancy
o Current DM (%): O chronic disease
e Smoking (%): During pre-pregnancy:
13.1

DP1, DP2, DP3, & DP4 (quintiles of alignment)
FFQ at: 11.1 (10.9, 11.6) GW

DP Description:

DP1: ‘Lentils, whole grains and soups’

o Higher intake of lentils, wheat bread and brown rice,
soups, popcorn, cereal ready to eat and oats, white
cheese, desserts with fruits and jelly, simple cakes,
soya beverages, beef jerky, nuts, crackers, soya
sauce, tea (sweetened), beef, stuffed pasta, feijoada,
fruits, yogurt (whole milk)

o Lower intake of French bread and white rice

DP2: ‘Snacks, sandwiches, sweets and soft drinks’

o Higher intake of processed meats, sandwiches and
snacks, sandwich sauces, desserts and sweets, soft
drinks, pasta with meat sauce, stuffed pasta, yogurt
with flavor, pork and frankfurters, bakery with filling,
fried beef and fried chicken, fried egg or omelette,
potato salad, with vegetables and mayonnaise,
alcoholic beverages, chocolate milk, feijoada, potato
or cassava, mozzarella cheese

o Lower intake of yogurt

DP3: ‘Seasoned vegetables and lean meats’

¢ Higher intake of potato salad, with vegetables and
mayonnaise, vegetables, oil (for salad dressing), salt,
lean meats and fish, potato or cassava, fruits, French
bread and white rice, and unsweetened juices
(natural or artificial)

DP4: ‘Sweetened juices, bread and butter, rice and

beans’

o Higher intake of sweetened juices (natural or
artificial), butter or margarine, French bread and
white rice, beans, whole milk, yogurt, fried egg or
omelette, potato or cassava (fried)

o Lower intake of unsweetened juices (natural or
artificial), alcoholic beverages

Outcomes:
o SGA: <10%ile based on INTERGROWTH-21st GA-
and sex-specific reference growth curves

SGA

Poisson regression,

RR (95% CI)

Lentils, whole grains and soups
Quintile 2 vs. Quintile 1 (Ref): 1.16
(0.64, 2.12), p=0.62

Quintile 3 vs. Quintile 1 (Ref): 0.82
(0.43, 1.59), p=0.56

Quintile 4 vs. Quintile 1 (Ref): 1.34
(0.79, 2.28), p=0.28

Quintile 5 vs. Quintile 1 (Ref): 1.28
(0.66, 2.48), p=0.46

Snacks, sandwiches, sweets and
soft drinks

Quintile 2 vs. Quintile 1 (Ref): 0.91
(0.46, 1.80), p=0.78

Quintile 3 vs. Quintile 1 (Ref): 1.31
(0.69, 2.48), p=0.41

Quintile 4 vs. Quintile 1 (Ref): 0.85
(0.43, 1.67), p=0.63

Quintile 5 vs. Quintile 1 (Ref): 1.92
(1.08, 3.39), p=0.03

p-trend=0.041

Seasoned vegetables and lean
meats

Quintile 2 vs. Quintile 1 (Ref): 0.79
(0.41, 1.55), p=0.50

Quintile 3 vs. Quintile 1 (Ref): 0.86
(0.48, 1.53), p=0.61

Quintile 4 vs. Quintile 1 (Ref): 1.46
(0.88, 2.43), p=0.14

Quintile 5 vs. Quintile 1 (Ref): 0.90
(0.48, 1.68), p=0.73

Sweetened juices, bread and
butter, rice and beans

Quintile 2 vs. Quintile 1 (Ref): 0.95
(0.55, 1.66), p=0.86

Quintile 3 vs. Quintile 1 (Ref): 0.74
(0.42, 1.30), p=0.29

Quintile 4 vs. Quintile 1 (Ref): 0.69
(0.39, 1.23), p=0.21

Quintile 5 vs. Quintile 1 (Ref): 0.72
(0.39, 1.34), p=0.30

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI, Current HDP
Other covariates: Marriage status;
Other 3 DP

Funding: Sao Paulo Research
Foundation; National Council for
Scientific and Technological
Development

Summary: Greater alignment with the
Snacks, sandwiches, sweets and soft
drinks DP was associated with risk of
SGA.

Alignment with the 3 other DP was not
associated with risk of SGA.
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Yamashita, 2022

PCS, Japan, TMM BirThree Cohort

Study (Tohoku Medical Megabank

Project Birth and Three-Generation

Cohort Study)

Analytic N=17,728

o Age (y): <25: 7.2, 25-29: 25.3, 30-
34:37.1, 235: 30.3

o SEP (%):

o Education: <HS graduate: 20.7,
College graduate: 24.9, University
graduate or above: 18.7; Missing:
35.7

o Annual household income,
Japanese yenly: <4M: 34.5, 4M-
<6M: 31.2, 26M: 29.8

o Pre-pregnancy BMI: 21.6+3.4
e Current HDP (%): HDP: 3.9

e Current DM (%): GDM: 2.3

o Smoking (%):

o Never: 60.3

o Quit before pregnancy: 23.0

o Quit after noticing pregnancy: 14.0

o Current: 2.3

PCAT - pre- to early pregnancy, PCA1- early to mid-
pregnancy, PCA2 - pre- to early pregnancy, PCA2-
early to mid-pregnancy (quartiles of alignment)

FFQ at: 20.6 + 7.8 GW, 28.5 + 5.8 GW

DP Description:
PCA1 - pre- to early pregnancy

¢ Higher intake of pulses, vegetables, fruits,
mushroom, fish and shellfish.

o Lower intake of milk and dairy products.

PCA1 - early to mid-pregnancy

¢ Higher intake of pulses, vegetables, fruits,
mushroom, fish and shellfish.

o Lower intake of milk and dairy products, alcohol
beverage.

PCAZ2 - pre- to early pregnancy

o Higher intake of vegetables, eggs, milk and dairy
products.

e Lower intake of cereals, meat.

PCAZ2 - early to mid-pregnancy

o Higher intake of pulses, vegetables, eggs, milk and
dairy products.

e Lower intake of cereals, meat.

Outcomes:

o SGA: <10%ile based on Japan Pediatric Society
standard

SGA

Logistic regression

OR (95% CI)

PCA1 - pre- to early pregnancy

Q2 vs Q1 (Ref): 0.88 (0.74, 1.05)
Q3 vs Q1 (Ref): 0.95 (0.80, 1.13)
Q4 vs Q1 (Ref): 1.02 (0.86, 1.21)
p trend: 0.63

PCA1 - early to mid-pregnancy

Q2 vs Q1 (Ref): 1.03 (0.86, 1.22)
Q3 vs Q1 (Ref): 1.15 (0.97, 1.37)
Q4 vs Q1 (Ref): 0.99 (0.83, 1.19)
p trend: 0.72

PCAZ2 - pre- to early pregnancy
Q2 vs Q1 (Ref): 1.04 (0.88, 1.23)
Q3 vs Q1 (Ref): 0.79 (0.66, 0.95)
Q4 vs Q1 (Ref): 0.95 (0.80, 1.13)
p trend: 0.15

PCAZ2 - early to mid-pregnancy
Q2 vs Q1 (Ref): 0.94 (0.79, 1.12)
Q3 vs Q1 (Ref): 0.95 (0.80, 1.12)
Q4 vs Q1 (Ref): 0.86 (0.72, 1.03)
p trend: 0.11

Key confounders accounted for:
Smoking, Age, SEP, Pre-pregnancy BMI,
DM in current pregnancy

Other covariates: alcohol drinking, folic
acid supplement consumption during
early pregnancy, GWG

Funding: Japan Agency for Medical
Research and Development

Summary: Alignment with the PCA1
pattern and the PCA2 pattern during pre-
and early pregnancy were not associated
with risk of SGA, with the exception of
comparisons between Q3 and Q1 for
PCA2.

Alignment with the PCA1 and PCA2
patterns during early to mid-pregnancy
were not associated with risk of SGA.
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Dietary patterns consumed during pregnancy and birth weight

Studz Characteristics
Yisahak, 2021
PCS, United States, NICHD Fetal
Growth Studies-Singletons
Analytic N=1,948
* Age (y):
o PCA pattern 1: Q1: 29.51+5.4, Q4:
25.445.4, p<0.001
o Other DPs: Q1: ~26, Q4: ~30,
p<0.001
o Race/Ethnicity (%):

o PCA pattern 1 (%), p<0.001: NHW:

Q1: 16, Q4: 13; NHB: Q1: 19, Q4:
50; Hispanic: Q1: 29, Q4: 29;
AAPI: Q1: 36, Q4: 8

o Other DPs (%), p<0.001: NHW:
Q1: ~15, Q4: ~28; NHB: Q1: ~49,
Q4: ~18; Hispanic: Q1: ~26, Q4:
~26; AAPI: Q1: ~10, Q4: ~29

e SEP:

e PCA pattern 1 (%):

o Education <HS: Q1: 13, Q4: 15;
HS or equivalent: Q1: 15, Q4: 29;
Postgraduate: Q1: 19, Q4: 9,
p<0.001

o Income ($) <30k: Q1: 28, Q4: 50;
2100k: Q1: 24, Q4: 14, p<0.001

o Full-time school or work: Q1: 65,
Q4: 68

o Insurance (private/managed care):

Q1: 66, Q4: 43, p<0.001

e Other DPs (%):

o Education <HS: Q1: ~15, Q4: ~9;
HS or equivalent: Q1: ~27, Q4:
~13; Postgraduate: Q1: ~7, Q4:
~28, p<0.001

o Income ($) <30k: Q1: 47, Q4: 23;
2100k: Q1: 11, Q4: 38, p<0.001

o Full-time school or work: Q1: 67,
Q4: 71

o Insurance (private/managed care):

Q1: 48, Q4: 72, p<0.001
e Pre-pregnancy BMI: Q1: ~26.1, Q4:
24.2, p<0.001
e Smoking (%): With obesity: n=17,
Without obesity: 0.0

Intervention or Exposure, Outcome Rgsults Confounders, Funding, Summary
PCA Patterns 1 and 3 (quartiles of alignment) SGA Key confounders accounted for:

FFQ at: 8-13 GW

DP Description:

PCA pattern 1

o Higher intake of solid fat, nonwhole grains, white
potatoes, meat (from beef, pork, veal, lamb, and
game), cheese.

PCA pattern 2

e Higher intake of other vegetables (not potatoes,
starchy, orange, or dark-green vegetables), dark-
green vegetables, orange vegetables, seafood high
in omega-3 fatty acids, seafood low in omega-3 fatty
acids.

Outcomes:

o SGA <10%ile, by sex-specific U.S. reference
(Duryea)

o LGA 290%ile

e LBW <2500g

e Macrosomia 24000g

Logistic regression

OR (95% ClI)

PCA pattern 1

Q2 vs Q1 (Ref): 1.56 (0.93, 2.67)
Q3 vs Q1 (Ref): 1.37 (0.76, 2.48)
Q4 vs Q1 (Ref): 1.24 (0.53, 2.86)
p trend: 0.81

PCA pattern 2

Q2 vs Q1 (Ref): 0.70 (0.42, 1.19)
Q3 vs Q1 (Ref): 0.72 (0.41, 1.25)
Q4 vs Q1 (Ref): 0.66 (0.36, 1.21)
p trend: 0.25

LGA

Logistic regression

OR (95% ClI)

PCA pattern 1

Q2 vs Q1 (Ref): 0.91 (0.53, 1.56)
Q3 vs Q1 (Ref): 0.92 (0.50, 1.68)
Q4 vs Q1 (Ref): 0.71 (0.28, 1.85)
p trend: 0.51

PCA pattern 2

Q2 vs Q1 (Ref): 0.81 (0.46, 1.42)
Q3 vs Q1 (Ref): 1.12 (0.64, 1.94)
Q4 vs Q1 (Ref): 0.97 (0.50, 1.88)
p trend: 0.88

LBW

Logistic regression

OR (95% ClI)

PCA pattern 1

Q2 vs Q1 (Ref): 1.07 (0.49, 2.34)
Q3 vs Q1 (Ref): 1.47 (0.67, 3.20)
Q4 vs Q1 (Ref): 1.11 (0.34, 3.46)
p trend: 0.85

PCA pattern 2

Q2 vs Q1 (Ref): 1.08 (0.58, 2.02)
Q3 vs Q1 (Ref): 0.79 (0.37, 1.67)
Q4 vs Q1 (Ref): 0.64 (0.29, 1.41)
p trend: 0.19

Parity, Smoking, Race and/or ethnicity,
Age, SEP, income, current job/student
status, insurance coverage, Pre-
pregnancy BMI

Other covariates: height, marital status,
study site, infant sex, total weekly
physical activity, total daily energy intake

Funding: NICHD; American Recovery
and Reinvestment Act

Summary: Alignment with PCA pattern
1, PCA pattern 2, AHEI-2010, and DASH
were not associated with risk of LBW,
macrosomia, LGA, or SGA.
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Studz Characteristics
Yisahak, 2021°° (Continued)
PCS, United States, NICHD Fetal
Growth Studies-Singletons
Analytic N=1,948
* Age (y):
o PCA pattern 1: Q1: 29.51+5.4, Q4:
25.445.4, p<0.001
o Other DPs: Q1: ~26, Q4: ~30,
p<0.001
o Race/Ethnicity (%):

o PCA pattern 1 (%), p<0.001: NHW:

Q1: 16, Q4: 13; NHB: Q1: 19, Q4:
50; Hispanic: Q1: 29, Q4: 29;
AAPI: Q1: 36, Q4: 8

o Other DPs (%), p<0.001: NHW:
Q1: ~15, Q4: ~28; NHB: Q1: ~49,
Q4: ~18; Hispanic: Q1: ~26, Q4:
~26; AAPI: Q1: ~10, Q4: ~29

e SEP:

e PCA pattern 1 (%):

o Education <HS: Q1: 13, Q4: 15;
HS or equivalent: Q1: 15, Q4: 29;
Postgraduate: Q1: 19, Q4: 9,
p<0.001

o Income ($) <30k: Q1: 28, Q4: 50;
2100k: Q1: 24, Q4: 14, p<0.001

o Full-time school or work: Q1: 65,
Q4: 68

o Insurance (private/managed care):

Q1: 66, Q4: 43, p<0.001

e Other DPs (%):

o Education <HS: Q1: ~15, Q4: ~9;
HS or equivalent: Q1: ~27, Q4:
~13; Postgraduate: Q1: ~7, Q4:
~28, p<0.001

o Income ($) <30k: Q1: 47, Q4: 23;
2100k: Q1: 11, Q4: 38, p<0.001

o Full-time school or work: Q1: 67,
Q4: 71

o Insurance (private/managed care):

Q1: 48, Q4: 72, p<0.001
e Pre-pregnancy BMI: Q1: ~26.1, Q4:
24.2, p<0.001
e Smoking (%): With obesity: n=17,
Without obesity: 0.0

PCA Patterns 1 and 3 (quartiles of alignment)
FFQ at: 8-13 GW

DP Description:

PCA pattern 1

o Higher intake of solid fat, nonwhole grains, white
potatoes, meat (from beef, pork, veal, lamb, and
game), cheese.

PCA pattern 2

e Higher intake of other vegetables (not potatoes,
starchy, orange, or dark-green vegetables), dark-
green vegetables, orange vegetables, seafood high
in omega-3 fatty acids, seafood low in omega-3 fatty
acids.

Outcomes:

o SGA <10%ile, by sex-specific U.S. reference
(Duryea)

o LGA 290%ile

e LBW <2500g

e Macrosomia 24000g

Macrosomia

Logistic regression

OR (95% CI)

PCA pattern 1

Q2 vs Q1 (Ref): 1.39 (0.78, 2.48)
Q3 vs Q1 (Ref): 1.31 (0.66, 2.61)
Q4 vs Q1 (Ref): 1.35 (0.46, 3.95)
p trend: 0.64

PCA pattern 2

Q2 vs Q1 (Ref): 0.95 (0.53, 1.70)
Q3 vs Q1 (Ref): 1.17 (0.65, 2.12)
Q4 vs Q1 (Ref): 1.03 (0.52, 2.03)
p trend: 0.87"

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Age, SEP, income, current job/student
status, insurance coverage, Pre-
pregnancy BMI

Other covariates: height, marital status,
study site, infant sex, total weekly
physical activity, total daily energy intake

Funding: NICHD; American Recovery
and Reinvestment Act

Summary: Alignment with PCA pattern
1, PCA pattern 2, AHEI-2010, and DASH
were not associated with risk of LBW,
macrosomia, LGA, or SGA.

nesr.usda.gov | 95



Study Characteristics

Intervention or Exposure, Outcome
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Results

Confounders, Funding, Summary

Zhang, 2023*'
PCS, China, TAWS (Taicang and
Wugqiang Mother-Child Cohort
Study)
Analytic N=911
o Age (y): Median (IQR): 28.0 (25.0,
30.0)
e SEP: Education (%): <Primary
school: 67.8, 2HS: 32.2
e Pre-pregnancy BMI:
o Underweight (%): 6.2
o Overweight (%): 30.5
o Obesity (%): 12.3
e Current HDP (%): HDP: 2.0
e Current DM (%): GDM: 6.5

(Wbles-ﬂ‘uitsl‘)l’, Vegetables-poultry-
aquatic products DP, Milk-meat-eggs DP, Nuts-
aquatic products-snacks DP (tertiles of alignment)
FFQ at: TM1

DP Description:

Cereals-vegetables-fruits DP

Higher intake of cereals, tubers and their products,
dark vegetables, light vegetables, fruits

Vegetables-poultry-aquatic products DP

Higher intake of dark vegetables, light vegetables,
mushroom and algae, poultry, meat products, fish,
shrimp, and other aquatic products

Milk-meat-eqggs DP
Higher intake of milk, red meat (pork), meat products,
eggs

Nuts-aquatic products-snacks DP
Fish, shrimp, and other aquatic products, eggs, bread,
biscuits, chocolate, and other snacks, nuts

Outcomes:

o LGA: >90%ile, by GA- and sex-specific national
growth standards

e Macrosomia: 24000 g

LGA

Logistic regression

OR (95% ClI)
Cereals-vegetables-fruits DP
T2 vs T1 (Ref): 1.526 (0.889,
2.62), p=0.125

T3 vs T1 (Ref): 1.578 (0.876,
2.845), p=0.129
Vegetables-poultry-aquatic
products DP

T2 vs T1 (Ref): 0.793 (0.465,
1.352), p=0.394

T3 vs T1 (Ref): 1.053 (0.569,
1.948), p=0.870
Milk-meat-eggs DP

T2 vs T1 (Ref): 1.466 (0.914,
2.35), p=0.113

T3 vs T1 (Ref): 1.219 (0.724,
2.055), p=0.456

Nuts-aquatic products-snacks DP

T2 vs T1 (Ref): 0.901 (0.565,
1.437), p=0.662

T3 vs T1 (Ref): 0.645 (0.38,
1.095), p=0.105

Key confounders accounted for:
Parity, Age, SEP, Pre-pregnancy BMI,
Current HDP, DM in current pregnancy
Other covariates: other DP, PA level

Funding: National Institute for Nutrition
and Health

Summary: Higher alignment with the
cereals-vegetables-fruit DP was
associated with higher risk of
macrosomia and, among those with
prepregnancy overweight/obesity, higher
risk of LGA. Higher alignment with the
nuts-aquatic products-snacks DP was
associated with lower risk of
macrosomia.

Alignment with the vegetables- poultry-
aquatic products DP or the milk-meat-
eggs DP was not associated with risk of
macrosomia or LGA.
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Intervention or Exposure, Outcome

Dietary patterns consumed during pregnancy and birth weight

Studz Characteristics
Zhang, 2023%" (Continued)
PCS, China, TAWS (Taicang and
Wugqiang Mother-Child Cohort
Study)
Analytic N=911
o Age (y): Median (IQR): 28.0 (25.0,
30.0)
e SEP: Education (%): <Primary
school: 67.8, 2HS: 32.2
e Pre-pregnancy BMI:
o Underweight (%): 6.2
o Overweight (%): 30.5
o Obesity (%): 12.3
e Current HDP (%): HDP: 2.0
Current DM (%): GDM: 6.5

(Wbles-ﬂ‘uitsl‘)l’, Vegetables-poultry-
aquatic products DP, Milk-meat-eggs DP, Nuts-
aquatic products-snacks DP (tertiles of alignment)
FFQ at: TM1

DP Description:

Cereals-vegetables-fruits DP

Higher intake of cereals, tubers and their products,
dark vegetables, light vegetables, fruits

Vegetables-poultry-aquatic products DP

Higher intake of dark vegetables, light vegetables,
mushroom and algae, poultry, meat products, fish,
shrimp, and other aquatic products

Milk-meat-eqggs DP
Higher intake of milk, red meat (pork), meat products,

eggs

Nuts-aquatic products-snacks DP
Fish, shrimp, and other aquatic products, eggs, bread,
biscuits, chocolate, and other snacks, nuts

Outcomes:

o LGA: >90%ile, by GA- and sex-specific national
growth standards

Macrosomia: 24000 g

Rgsults Confounders, Funding, Summary
LGA Key confounders accounted for:
By PPBMI Parity, Age, SEP, Pre-pregnancy BMI,

Cereals-vegetables-fruits DP
Healthy weight (n=521)

T2 vs T1 (Ref): 1.616 (0.732,
3.566), p=0.235

T3 vs T2 (Ref): 1.113 (0.461,
2.682), p=0.812
Overweight and obesity (n=390)
T2 vs T1 (Ref): 1.501 (0.705,
3.193), p=0.292

T3 vs T1 (Ref): 2.353 (1.010,
5.480), p=0.047
Poultry-vegetables-aquatic
products DP

Healthy weight (n=521)

T2 vs T1 (Ref): 1.019 (0.453,
2.291), p=0.964

T3 vs T1 (Ref): 1.297 (0.502,
3.353), p=0.592
Overweight and obesity (n=390)
T2 vs T1 (Ref): 0.560 (0.266,
1.179), p=0.127

T3 vs T1 (Ref): 0.868 (0.364,
2.069), p=0.750
Milk-meat-eqgs DP

Healthy weight (n=521)

T2 vs T1 (Ref): 1.224 (0.585,
2.562), p=0.592

T3 vs T1 (Ref): 1.130 (0.508,
2.510), p=0.765
Overweight and obesity (n=390)
T2 vs T1 (Ref): 1.681 (0.884,
3.197), p=0.113

T3 vs T1 (Ref): 1.224 (0.594,
2.521), p=0.584

Current HDP, DM in current pregnancy
Other covariates: other DP, PA level

Funding: National Institute for Nutrition
and Health

Summary: Higher alignment with the
cereals-vegetables-fruit DP was
associated with higher risk of
macrosomia and, among those with
prepregnancy overweight/obesity, higher
risk of LGA. Higher alignment with the
nuts-aquatic products-snacks DP was
associated with lower risk of
macrosomia.

Alignment with the vegetables- poultry-
aquatic products DP or the milk-meat-
eggs DP was not associated with risk of
macrosomia or LGA.
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Intervention or Exposure, Outcome

Dietary patterns consumed during pregnancy and birth weight

Studz Characteristics
Zhang, 2023%" (Continued)
PCS, China, TAWS (Taicang and
Wugqiang Mother-Child Cohort
Study)
Analytic N=911
o Age (y): Median (IQR): 28.0 (25.0,
30.0)
o SEP: Education (%): <Primary
school: 67.8, 2HS: 32.2
e Pre-pregnancy BMI:
o Underweight (%): 6.2
o Overweight (%): 30.5
o Obesity (%): 12.3
e Current HDP (%): HDP: 2.0
Current DM (%): GDM: 6.5

(Wbles-ﬂ‘uitsl‘)l’, Vegetables-poultry-
aquatic products DP, Milk-meat-eggs DP, Nuts-
aquatic products-snacks DP (tertiles of alignment)
FFQ at: TM1

DP Description:

Cereals-vegetables-fruits DP

Higher intake of cereals, tubers and their products,
dark vegetables, light vegetables, fruits

Vegetables-poultry-aquatic products DP

Higher intake of dark vegetables, light vegetables,
mushroom and algae, poultry, meat products, fish,
shrimp, and other aquatic products

Milk-meat-eqggs DP
Higher intake of milk, red meat (pork), meat products,

eggs

Nuts-aquatic products-snacks DP
Fish, shrimp, and other aquatic products, eggs, bread,
biscuits, chocolate, and other snacks, nuts

Outcomes:

o LGA: >90%ile, by GA- and sex-specific national
growth standards

Macrosomia: 24000 g

Rgsults Confounders, Funding, Summary
LGA Key confounders accounted for:
By PPBMI Parity, Age, SEP, Pre-pregnancy BMI,

Nuts-aquatic products-snacks DP
Healthy weight (n=521)

T2 vs T1 (Ref); 1.231 (0.606,
2.501), p=0.565

T3 vs T1 (Ref): 0.808 (0.365,
1.791), p=0.600

Overweight and obesity (n=390)
T2 vs T1 (Ref): 0.695 (0.367,
1.317), p=0.265

T3 vs T1 (Ref): 0.542 (0.260,
1.131), p=0.103

Macrosomia

Logistic regression

OR (95% CI)
Cereals-vegetables-fruits DP
T2 vs T1 (Ref): 1.981 (0.976,
4.022), p=0.058

T3 vs T1 (Ref): 2.220 (1.018,
4.843), p=0.045
Vegetables-poultry-aquatic
products DP

T2 vs T1 (Ref): 0.908 (0.455,
1.811), p=0.783

T3 vs T1 (Ref): 0.874 (0.382,
2.002), p=0.750
Milk-meat-eqggs DP

T2 vs T1 (Ref): 0.984 (0.539,
1.796), p=0.958

T3 vs T1 (Ref): 1.113 (0.576,
2.153), p=0.750
Nuts-aquatic products-snacks DP
T2 vs T1 (Ref): 0.718 (0.403,
1.278), p=0.260

T3 vs T1 (Ref): 0.357 (0.175,
0.725), p=0.004

Current HDP, DM in current pregnancy
Other covariates: other DP, PA level

Funding: National Institute for Nutrition
and Health

Summary: Higher alignment with the
cereals-vegetables-fruit DP was
associated with higher risk of
macrosomia and, among those with
prepregnancy overweight/obesity, higher
risk of LGA. Higher alignment with the
nuts-aquatic products-snacks DP was
associated with lower risk of
macrosomia.

Alignment with the vegetables- poultry-
aquatic products DP or the milk-meat-
eggs DP was not associated with risk of
macrosomia or LGA.
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Intervention or Exposure, Outcome

Studz Characteristics

Zulyniak, 2017

PCS, Canada, NutriGen Alliance:
CHILD (Canadian Healthy Infant
Longitudinal Development),
FAMILY (Family Atherosclerosis
Monitoring In early life), START
(SouTh Asian birth cohort), ABC
(Aboriginal Birth Cohort)
Analytic N=White Europeans: 2,367,
South Asians: 884

o Age (y): 31.6x4.7

o Race/Ethnicity (%): White European:

59; South Asian: 22; East/South-
East Asian: 8; Aboriginal: 5; Other
ethnicity: 4; African: 2
o SEP:
o Postsecondary education (%):
85.1
o Household income 2$60k (%):
77.2
e Pre-pregnancy BMI: 24.714.8
o Current DM (%): GDM: 11.3
o Smoking (%):
oNever: 771
o Quit before pregnancy: 16.2
o Quit during pregnancy: 3.6
o Currently smoking: 3.1

Dietary patterns consumed during pregnancy and birth weight

Results

Confounders, Funding, Summary

Plant-based DP (continuous, per 1 unit increase)
FFQ at: 24-28 GW

DP Description:

o Higher intake of low fat dairy, fermented dairy,
legumes, fresh seasonings, vegetable medley, other
vegetables, whole grains, non-meat dishes, tea.

o Lower intake of meat.

Outcomes:

o SGA: <10%lile, by sex- and ethnic-specific birth
weight cut points

o LGA: 290%ile

SGA

White Europeans: ~50% increase
in odds with 1-unit increase in
plant-based DP

South Asians: non-significant
reduction in odds with 1-unit
increase in plant-based DP,
p=0.428

LGA

White Europeans: ~30% decrease
in odds with 1-unit increase in
plant-based DP

South Asians: non-significant
increase in odds with 1-unit
increase in plant-based DP,
p=0.249

Key confounders accounted for:
Parity, Smoking, Race and/or ethnicity,
Pre-pregnancy BMI

Other covariates: GA, infant sex

Funding: CIHR; ICMR/CIHR; HSF
Canada; AllerGen NCE Inc; South Asian
Nework Supporting Awareness and
Research

Summary: Higher alignment with a
plant-based DP was associated with
higher risk of SGA and lower risk of LGA
among White Europeans.

Alignment with a plant-based DP was not
associated with risk of SGA or LGA
among South Asians, but results trended
to lower risk of SGA and higher risk of
LGA.
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Study Characteristics Intervention or Exposure, Outcome Results Confounders, Funding, Summary
Reduced Rank Regression
Alves-Santos, 2019' Fast food and Candies DP; Vegetables and Dairy LGA Key confounders accounted for:

PCS, Brazil, Rio de Janeiro Federal
University
Analytic N=189
o Age (y): 26.715.5
o SEP:
o Per capita family income (US
dollars/mo): 524.4+370.0
o Education (y): 8.7+2.9
e Pre-pregnancy BMI:
025.1314.5
0 225 (%): 42.0
e Current DM (%): Free from chronic
disease: 100
e Smoking (%): 6.2

DP; Beans, Bread, and Fat DP (tertiles of alignment:
High, Medium vs Low)
FFQ at: TM1

DP Description:

Fast Food and Candies DP

High intakes of fast food and snacks; cakes, cookies,
or crackers; and candies or desserts; low intakes of
rice, beans, vegetables spices, and green vegetables
or legumes

Vegetables and Dairy DP

High intakes of green vegetables or legumes, dairy
products, fish, tea, fruits or fruit juices, and candies or
desserts; low intakes of bread, sweetened and diet
soda, and table sugar

Beans, Bread, and Fat DP

High intakes of beans; cakes, or cookies, or crackers;
bread and fats used as spreads; low intakes of fish,
fruit or fruit juices, and noodles, pasta, roots, or tubers

Outcomes:

o LGA: >90%ile based on International Fetal and
Newborn Growth Consortium for the 215t Century.

Multiple logistic regression
OR (95% CI)

Fast Food and Candies DP
Medium vs. Low (Ref): 4.23 (1.23,
14.54), p=0.022

High vs. Low (Ref): 4.38 (1.32,
14.48), p=0.015

Vegetables and Dairy DP
Medium vs. Low (Ref): 0.63 (0.21,
1.94), p=0.428

High vs. Low (Ref): 1.90 (0.72,
5.02), p=0.195

Beans, Bread, and Fat DP
Medium vs. Low (Ref): 0.64 (0.25,
1.63), p=0.354

High vs. Low (Ref): 0.46 (0.17,
1.27), p=0.136

Smoking, Age, SEP
Other covariates: Alcohol consumption;
TM1 leisure physical activity

Funding: Carlos Chagas Filho Research
Foundation from the State of Rio de
Janeiro

Summary: Medium and high alignment
with the Fast Food and Candies DP was
associated with greater risk of LGA when
compared to low alignment. There was
no association between alignment with
the Vegetables and Dairy DP or the
Beans, Bread, and Fat DP and risk of
LGA.
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Studz Characteristics
Hwang, 2022

PCS, Korea, MOCEH (Korean
Mothers and Children’s
Environmental Health study)
Analytic N=888

(Pattern 1 Q1, Q4)

o Age (y): 29.9+3.9, 30.5+3.5

o SEP:

o Education (%): <HS: 26.3, 26.3;
<University: 21.8, 16.6; 2Graduate
school: 49.5, 56.1

o Family income (%), $/mo: <2k:
30.1, 27.0; 2k-4k: 51.6, 49.5; >4k:
15.2,21.1

e Pre-pregnancy BMI: 21.1£3.1,
21.5+3.2

e Current HDP (%): Pregnancy
complications (HTN): 0.0

e Current DM (%): Pregnancy
complications (DM): 0.0

FFQ at: 12-28 GW

DP Description:

Pattern 1

» Higher intakes of grains, green/yellow and light-
colored vegetables, kimchi, legumes, fruits, meat,
eggs, fish, seaweeds, tofu/soymilk, yogurt, nuts.

Pattern 2

¢ Higher intakes of green/yellow and light-colored
vegetables, kimchi, seaweed.

o Lower intakes of white rice, poultry, meat, red meat
by-products.

Pattern 3

e Higher intakes of grains, milk, yogurt.

e Lower intakes of rice cake, legumes, snacks, bony
fish, tofu/soy milk.

Outcomes:

o SGA: <10%ile based on sex-specific reference
growth curves in Korean singleton infants

Pattern 1, Pattern 2, Pattern 3 (quartiles of alignment)

SGA
Logistic regression
OR (95% CI)

Pattern 1

Q2 vs Q1 (Ref): 0.23 (0.06, 0.92)
Q3 vs Q1 (Ref): 0.43 (0.20, 0.95)
Q4 vs Q1 (Ref): 0.36 (0.14, 0.94)
p trend: 0.048

Pattern 2

Q2 vs Q1 (Ref): 1.12 (0.54, 2.32)
Q3 vs Q1 (Ref): 0.58 (0.18, 1.72)
Q4 vs Q1 (Ref): 0.78 (0.45, 1.91)
p trend: 0.359

Pattern 3

Q2 vs Q1 (Ref): 0.63 (0.45, 1.33)
Q3 vs Q1 (Ref): 0.86 (0.72, 1.11)
Q4 vs Q1 (Ref): 0.88 (0.36, 1.68)
p trend: 0.056

Key confounders accounted for:
Parity, Smoking, Age, SEP, Pre-
pregnancy BMI, Current HDP, DM in
current pregnancy

Other covariates: maternal energy
intake (log-transformed)

Funding: Ministry of Science & ICT,
Republic of Korea

Summary: Alignment with Pattern 1 was
associated with lower risk of SGA.
Alignment with Pattern 3 trended toward
an association of lower risk of SGA but
was not statistically significant.

Pattern 2 was not associated with risk of
SGA.
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Lecorguille, 202044

PCS, France, EDEN Mother-Child
Study

Analytic N=1638

o Age (y): 29.7+4.9

o SEP:

o Education (%): Lower secondary
school: 25.9, Upper secondary
school: 17.9, Post-secondary:
22.6, Tertiary: 33.6

o Employment status (%):
Employed: 76.6, Student: 2.6,
Staying at home: 20.7

o Monthly household income, Euros
(%): <1,501: 15.1, 1,501-2,300:
28.4, 2,301-3,000: 26.9, >3,000:
29.6

e Pre-pregnancy BMI (%):
Underweight: 8.3; Overweight: 18;
Obesity: 7.6

e Current DM (%): Diabetes before
pregnancy: 0.0

e Smoking (%): During pregnancy:
No: 74.2, 1-9/d: 21.2, 210/d: 4.6

Varied and balanced DP, Vegetarian tendency DP,
Bread and starchy food DP (continuous, per 1 SD
increase)

FFQ at: <28 GW (~15 GW)

DP Description:

Varied and balanced DP

e Higher intake of low-fat milk, other vegetables, fish,
meat, chicory, leek, cabbage, eggs and egg dishes,
cereals, broccoli, liver.

o Lower intake of snacks and confectionary, sugar-
sweetened beverages.

Vegetarian tendency DP

e Higher intake of other vegetables, chicory, cereals,
fruits, bread.

e Lower intake of meat, liver.

Bread and starchy food DP

e Higher intake of bread, rice, pasta, and others,
sandwich.

o Lower intake of low-fat milk, fruits, fruit juice, sugar-
sweetened beverages.

Outcomes:
e SGA: <10%ile
e LGA: >90%ile

SGA

Logistic regression

OR (95% ClI)

Varied and balanced: 1.00 (0.86,
1.16)

Vegetarian tendency: 1.02 (0.87,
1.21)

Bread and starchy food: 0.83
(0.70, 0.99)

LGA

Logistic regression

OR (95% CI)

Varied and balanced: 1.19 (1.02,
1.39)

Vegetarian tendency: 0.97 (0.81,
1.16)

Bread and starchy food: 1.00
(0.82, 1.23)

Key confounders accounted for:
Parity, Smoking, Age, SEP, employment
status, monthly household income, Pre-
pregnancy BMI, DM in current pregnancy
Other covariates: center, vitamin
supplementation, infant sex

Funding: Foundation for Medical
Research; National Agency for
Research; National Institute for Research
in Public Health; French Ministry of
Health; French Ministry of Research;
INSERM Bone and Joint Diseases
National Research; Human Nutrition
National Research Programs; Paris-Sud
University; Nestle; Fench National
Institute for Population Health
Surveillance; French National Institute for
Health Education; EU FP7 Programs;
Diabetes National Research Program;
French Agency for Environmental Health
Safety; Mutuelle Generale de I'Education
Nationale; French National Agency for
Food Security; French-Speaking
Association for the Study of Diabetes
and Metabolism

Summary: Alignment with a bread and
starchy food DP was associated with
lower risk of SGA but not risk of LGA.
Alignment with a varied and balanced DP
was associated with a higher risk of LGA
but not with risk of SGA. Alignment with
a vegetarian tendency DP was not
associated with risk of SGA or LGA.
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Yamashita, 2022

PCS, Japan, TMM BirThree Cohort

Study (Tohoku Medical Megabank

Project Birth and Three-Generation

Cohort Study)

Analytic N=17,728

o Age (y): <25: 7.2, 25-29: 25.3, 30-
34:37.1, 235: 30.3

o SEP (%):

o Education: <HS graduate: 20.7,
College graduate: 24.9, University
graduate or above: 18.7; Missing:
35.7

o Annual household income,
Japanese yenly: <4M: 34.5, 4M-
<6M: 31.2, 26M: 29.8

o Pre-pregnancy BMI: 21.6+3.4
e Current HDP (%): HDP: 3.9

e Current DM (%): GDM: 2.3

o Smoking (%):

o Never: 60.3

o Quit before pregnancy: 23.0

o Quit after noticing pregnancy: 14.0

o Current: 2.3

Intervention or Exposure, Outcome Rgsults Confounders, Funding, Summary
RRR - pre- to early pregnancy, RRR - early to mid- SGA Key confounders accounted for:

pregnancy (quartiles of alignment)
FFQ at: 20.6 £+ 7.8 GW, 28.5 + 5.8 GW

DP Description:
RRR - pre- to early pregnancy

o Higher intake of cereals, fruits.

o Lower intake of alcohol beverage, non-alcohol
beverage.

RRR - early to mid-pregnancy

¢ Higher intake of cereals, fruits, milk and dairy
products.

o Lower intake of alcohol beverage, non-alcohol
beverage.

Outcomes:
o SGA: <10%ile

Logistic regression
OR (95% CI)
RRR - pre- to early pregnancy

Q2 vs Q1 (Ref): 0.88 (0.75, 1.05)
Q3 vs Q1 (Ref): 0.81 (0.68, 0.96)
Q4 vs Q1 (Ref): 0.83 (0.69, 0.99)
p trend: 0.02

RRR - early to mid-pregnancy

Q2 vs Q1 (Ref): 0.97 (0.82, 1.15)
Q3 vs Q1 (Ref): 0.87 (0.73, 1.03)
Q4 vs Q1 (Ref): 0.85 (0.71, 1.02)
p trend: 0.04

Smoking, Age, SEP, Pre-pregnancy BMI,
DM in current pregnancy

Other covariates: alcohol drinking, folic
acid supplement consumption during
early pregnancy, GWG

Funding: Japan Agency for Medical
Research and Development

Summary: Alignment with the RRR
pattern during pre- to early pregnancy
was associated with lower risk of SGA.
Alignment with the RRR pattern during
early to mid-pregnancy was associated
with lower risk of SGA but no
comparisons between any quartiles
reached statistical significance.
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_Study Characteristics Intervention or Exposure, Outcome Results Confounders, Funding, Summary
Other
Yamashita, 20224 PLS - pre- to early pregnancy, PLS- early to mid- SGA Key confounders accounted for:

PCS, Japan, TMM BirThree Cohort

Study (Tohoku Medical Megabank

Project Birth and Three-Generation

Cohort Study)

Analytic N=17,728

o Age (y): <25: 7.2, 25-29: 25.3, 30-
34:37.1, 235: 30.3

* SEP (%):

o Education: <HS graduate: 20.7,
College graduate: 24.9, University
graduate or above: 18.7; Missing:
35.7

o Annual household income,
Japanese yenly: <4M: 34.5, 4M-
<6M: 31.2, 26M: 29.8

o Pre-pregnancy BMI: 21.6+3.4
o Current HDP (%): HDP: 3.9
e Current DM (%): GDM: 2.3
o Smoking (%):
o Never: 60.3
o Quit before pregnancy: 23.0

pregnancy (quartiles of alignment)
FFQ at: 20.6 £+ 7.8 GW, 28.5 + 5.8 GW

DP Description:
PLS - pre- to early pregnancy

o Higher intake of cereals, fruits.

o Lower intake of alcohol beverage, non-alcohol
beverage.

PLS - early to mid-pregnancy

o Higher intake of cereals, fruits, mushroom, milk and
dairy products.

o Lower intake of alcohol beverage, non-alcohol
beverage.

Outcomes:

o SGA: <10%ile

Logistic regression
OR (95% CI)

PLS - pre- to early pregnancy

Q2 vs Q1 (Ref): 0.82 (0.69, 0.98)
Q3 vs Q1 (Ref): 0.78 (0.66, 0.93)
Q4 vs Q1 (Ref): 0.77 (0.64, 0.92)
p trend: 0.003

PLS - early to mid-pregnancy

Q2 vs Q1 (Ref): 0.83 (0.70, 0.98)
Q3 vs Q1 (Ref): 0.76 (0.64, 0.90)
Q4 vs Q1 (Ref): 0.76 (0.64, 0.91)
p trend: 0.001

Smoking, Age, SEP, Pre-pregnancy BMI,
DM in current pregnancy

Other covariates: alcohol drinking, folic
acid supplement consumption during
early pregnancy, GWG

Funding: Japan Agency for Medical
Research and Development

Summary: Alignment with PLS pattern
during pre- to early pregnancy was
associated with lower risk of SGA.
Alignment with the PLS pattern during
early to mid-pregnancy was associated
with lower risk of SGA.

o Quit after noticing pregnancy: 14.0
o Current: 2.3

@ Abbreviations: %ile: percentile; $#k: # thousands of dollars; #M: million; 24 HR: 24 hour recall; ABC: Aboriginal Birth Cohort; AGA: appropriate for gestational age; AHEI: Alternate Healthy Eating Index;
AHEI-P: Alternate Healthy Eating Index for Pregnancy; aMED: alternative Mediterranean diet; BMI: body mass index; BW: birth weight; CG: control group; CI: confidence interval; CVD: cardiovascular
disease; d: day(s); DASH: Dietary Approaches to Stop Hypertension; DHA: docosahexaenoic acid; DM: diabetes mellitus; DP: dietary pattern(s); EPA: eicosapentaenoic acid; EVOO: extra virgin olive oil;
FFQ: food frequency questionnaire; FIGO: International Federation of Gynecology and Obstetrics; g: gram(s); GDM: gestational diabetes mellitus; GHTN: gestational hypertension; GW: gestational weeks;
GWG: gestational weight gain; h: hour(s); HDP: hypertensive disorders of pregnancy; HTN: hypertension; HS: high school; IG: intervention group; INTERGROWTH-21%t: International Fetal and Newborn
Growth Consortium for the 21 Centruy; IQDAG: Diet Quality Index Adapted for Pregnant Women; IQR: interquartile range; ITT: intention-to-treat; kg: kilogram(s); kcal: kilocalorie(s); L: liter; LBW: low birth
weight; LGA: large for gestational age; LlI: lifestyle intervention; M: million(s); MD: Mediterranean Diet; MDD: Minimum dietary diversity; MDQS: Maternal Diet Quality Score; MEDAS: Mediterranean Diet
Adherence Screener; MedDiet: Mediterranean diet; mg: milligram(s); min: minute(s); mL: milliliter; mo: month; MUFA: monounsaturated fatty acid; N: sample size; NH: non-Hispanic; NHB: non-Hispanic
Black; NHW: non-Hispanic White; NIH: National Institutes of Health; NICHD: National Institute of Child Health and Development; NND: New Nordic Diet; NOK: Norwegian Krone; NR: not reported; OMNI:
Optimal Macronutrient Intake; OR: odds ratio; PA: physical activity; PCA: principal component analysis; PCS: prospective cohort study; PE: preeclampsia; PLS: partial least squares; PP: per-protocol;
PPBMI: pre-pregnancy BMI; PTB: preterm birth; PUFA: polyunsaturated fatty acid; Q#: quartile; RCT: randomized controlled trial; Ref: reference; RR: relative risk; RRR: reduced rank regression; SC:
standard care; SD: standard deviation; SEIFA IRSD: Socio-economic Index for Areas—Index of Relative Socio-economic Disadvantage; SEP: socioeconomic position; SES: socioeconomic status; SFA:
saturated fatty acid; SGA: small for gestational age; SSB: sugar-sweetened beverage(s); svg: serving(s); T#: tertile; T1 or T2 DM: Type 1 or Type 2 DM; TEI: total energy intake; TG: triglyceride; UC: usual
care; ug: microgram(s); U.K.: United Kingdom; vs: versus; wk: week(s); y: year(s)
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Table 9. Risk of bias for randomized controlled trials examining dietary patterns consumed during pregnancy and birth weight 2

Article Randomization Deviations from Missing outcome data Outcome Selection of the Overall risk of bias

intended interventions measurement reported result

(effect of assignment)

or (per-protocol)

Al Wattar, 2019% Low Low Low Low Low LoOw
Assaf-Balut, 201752 LOW HIGH LOW LOW HIGH HIGH
Assaf-Balut, 201953 LOW SOME CONCERNS LOW LOW HIGH HIGH
Crovetto, 202154 Low HIGH Low Low SOME CONCERNS HIGH
Dodd, 2019% Low Low Low Low Low Low
Gallagher, 201856 SOME CONCERNS LOW LOW LOW SOME CONCERNS SOME CONCERNS
Khoury, 2005% LOW LOW LOW LOW SOME CONCERNS SOME CONCERNS
Melero, 202058 Low HIGH Low Low Low HIGH
Van Horn, 2018%° LOW LOW LOW LOW LOW LOW
Zhao, 20220 LOW LOW LOW LOW SOME CONCERNS SOME CONCERNS

@ Possible ratings of low, some concerns, or high determined using the "Cochrane Risk-of-bias 2.0" (RoB 2.0) (August 2019 version)” (Sterne JAC, Savovi¢ J, Page MJ, et al. RoB 2:
a revised tool for assessing risk of bias in randomised trials. BMJ 2019; 366: 14898.

Table 10. Risk of bias for non-randomized controlled trials examining dietary patterns consumed during pregnancy and birth weight 2
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Deviations from

. . Selection of Classification of : . Outcome Selection of the Overall risk of
Article Confounding e . ' intended Missing data X
participants interventions . . measurement reported result bias
interventions
Melero, 202058 SERIOUS LOW SERIOUS SERIOUS LOW LOW MODERATE SERIOUS

a Possible ratings of low, moderate, serious, critical, or no information determined using the “Risk of Bias in Non-randomized Studies of Interventions (ROBINS-I) tool” (Sterne JAC,
Hernan MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of bias in non-randomized studies of interventions. BMJ 2016; 355; i4919; doi: 10.1136/bm);.i4919.)

Table 11. Risk of bias for observational studies examining dietary patterns consumed during pregnancy and birth weight 2

Article Confounding Exposure Selection of Post-exposure Missing data Outcome Selection of the Overall risk of
measurement participants interventions measurement reported result bias
2oter o HIGH Low Low CONGERNS | GONCERNS Low GONCERNS HIGH
ggzc(i)gg-Moreno, lfels CO?\IC():IEIENS CO?I%II\QE'NS CO?\IC():IEIENS HICH el CO?I%II!E'NS HICH
Barchitta, 20232 coﬁgll\EnIENS HIGH Low c oﬁggl:ns HIGH Low coﬁgg,st HIGH
Borubs, 2023 S EEC CONGERNS GONCERNS CONGERNS HIGH Low GONCERNS HIGH
Bodnar, 2024* Low Low Low Low CONCERNS = CONCERNS CONCERNS
Ghatzi, 20127 CONGERNS CONGERNS GONCERNS CONGERNS HIGH Low GONCERNS HIGH
Chen, 20217 CONCERNS CONCERNS CONCERNS CONCERNS HIGH Low CONCERNS HIGH
Chia, 20167 ADEL: CONCERNS | CONCERNS | CONCERNS | CONCERNS Low CONCERNS HIGH
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de Seymour, CONGERNS Low Low Low HIGH Low CONGERNS HIGH
Doas P D] CONCERNS Low CONCERNS | CONCERNS Low CONCERNS HIGH
Emond, 2018 Lox CONCERNS | CONCERNS Low HIGH Low CONCERNS HIGH
Tl Low CONGERNS Low HIGH Low CONGERNS HIGH
Flynn, 201612 o SOME Lo coSOME HIGH HIGH Low S HIGH
Fulay, 2018 Low Low Low Low HIGH Low CONGERNS HIGH
Gonzalez- SOME SOME SOME SOME SOME LOW SOME HIGH
Nahm, 2019 CONCERNS CONCERNS CONCERNS CONCERNS CONCERNS CONCERNS

Grieger, 2014 ol ol Hel e el(eds — e HIGH
ot coﬁggr\l'st SO coﬁggrENs coﬁglhsn:Ns led SO coﬁgggNs HIGH
porars Low Low T Low Low Low R e o
oS ottir CONOEE S LowW Low LowW HIGH LowW conOEE HIGH
Hwang, 20227 ol e — el(eds — e

p008%" alicyl 2 CONGERNS CONGERNS iyl 2 CONGERNS alicyl
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Lecorguillé,
202022

Li, 202123
Lipsky, 2023
Lu, 2016%°
Makarem,
20222

Maldonado,
20227

Miele, 202128
Mikes, 20222°
Navarro, 201931
Navarro, 20203
Okubo, 201232
Okubo, 202333
Paknahad,

20193

Parisi, 202035
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ol e HICH e e HCH i) e liedd
el e L Gl R el e L el
HIGH LOw Low CONGERNS HIGH LOw CONGERNS HIGH

CONCERNS Low CONCERNS | CONGERNS HIGH Low CONCERNS HiGH

CONOEE S Low LOW HIGH HIGH Low HIGH HIGH

coﬁglnsnlst coﬁglhsnlst coﬁglnsanNs S0 il S0 coﬁglnsanNs HIGH
el Gl R L e Heh e L el

coﬁglnsnlst coﬁglnsanNs coﬁglhsnlst el — coﬁglnsanNs
SOME SOME SOME SOME SOME LOW SOME T

CONCERNS CONCERNS CONCERNS CONCERNS CONCERNS CONCERNS

CONCERNS Low CONGERNS Low CONGERNS Low CONGERNS liel]

coﬁglnsnlst lfels coﬁglnsanNs coﬁglhsnlst el — coﬁglnsanNs et

CONCERNS Low Low CONGERNS CONGERNS Low CONGERNS IR
HIGH CONGERNS Low HIGH HIGH LOw COn S HIGH

CONSEENS Low LOw Low HIGH Low HIGH HIGH
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Poon, 201336
Reyes-Lopez,
2021%7

Rifas-Shiman,
200938

Rodriguez-

Bernal, 20103°

Santos, 202140

Sun, 2023

Teixeira, 202142

Xu, 20234

Yamashita,

20224

Yee, 202045

Yisahak, 202146

Zhang, 20234

Zhu, 201948

Zulyniak, 20174
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CONCERNS HIGH CONCERNS Low CONCERNS Low CONCERNS alicl

HIGH Low coﬁgngs Low HIGH Low HIGH HIGH
Coﬁgl"z"ENs LOW LOW LOW HIGH LOW c Oﬁgl"z"lfN s HIGH
Gl e alicl el Gl R HCH i) L HIGH

alicl e Gl = allels = Gl alicl
CONCERNS | CONCERNS | CONCERNS | CONCERNS HIGH Low CONCERNS HIGH
el SO HOk e S SO S HIGH
coﬁglnsnlst Al coﬁglnzn:Ns coﬁglhsn:Ns Hel — coﬁglnzn:Ns el
CONGERNS HIGH GONCERNS Low GONCERNS Low GONCERNS HicH
COﬁggIENS LOW LOW LOW HIGH LOW c oﬁgggn s HIGH
ol e e el e e i) e eh
Gl e Gl R = Gl R e LOw HIGH HIGH

HIGH LOw Low CONGERNS Low LOw HIGH HIGH

alicl Gl R L alicl allels — L alicl
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@ Possible ratings of low, some concerns, high, very high, no information, or not applicable determined using the "Risk of Bias in Non-randomized
tool (Higgins JPT, Morgan RL, Rooney AA, et al. A tool to assess risk of bias in non-randomized follow-up studies of exposure effects (ROBINS-E
(published online Mar 24); doi: 10.1016/j.envint.2024.108602) *Low risk of bias except for concerns about uncontrolled confounding.
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Appendix 1: Abbreviations

Table A 1. List of abbreviations

Abbreviation

Full name

BMI Body mass index

EVOO Extra virgin olive oil

GDM Gestational diabetes mellitus

HDP Hypertensive disorders of pregnancy

HEI Healthy Eating Index

HHS United States Department of Health and Human Services
LBW Low birth weight

LGA Large-for-gestational age

NESR Nutrition Evidence Systematic Review

NICHD Eunice Kennedy Shriver National Institutes of Child Human Development
NRCT Non-randomized controlled trial

PCS Prospective cohort study

RCT Randomized controlled trial

SEP Socioeconomic position

SGA Small-for-gestational age

SSB Sugar-sweetened beverage

USDA United States Department of Agriculture

nesr.usda.gov | 116



Dietary patterns consumed during pregnancy and birth weight
Appendix 2: Conclusion statements from the existing systematic review

Table A 2. Conclusion statements from the existing systematic review for the research question: What is the relationship between dietary patterns
consumed during pregnancy and birth weight?

Citation Conclusion statements and grades

Raghavan R, Dreibelbis C, Kingshipp BJ, Wong, YP, e No conclusion can be drawn on the association between dietary patterns during pregnancy and birth
Terry N, Abrams B, Bartholomew A, Bodnar LM, weight outcomes. Although research is available, the ability to draw a conclusion is restricted by
Gernand A, Rasmussen K, Siega-Riz AM, Stang JS, . . . .

Casavale KO, Spahn JM, Stoody E. Dietary Patterns o inconsistency in study findings,

before and during Pregnancy and Gestational Age- and o inadequate adjustment of birth weight for gestational age and sex, and

Sex-Specific Birth Weight: A Systematic Review. April

2019. U.S. Department of Agriculture, Food and Nutrition o variation in study design, dietary assessment methodology, and adjustment of key confounding
Service, Center for Nutrition Policy and Promotion, factors.

Nutrition Evidence Systematic Review. Available at:

https:/doi.ora/10.52570/NESR.PB242018.SR0104 e Insufficient evidence exists to estimate the association between dietary patterns before pregnancy and

birth weight outcomes. There are not enough studies available to answer this question.
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Appendix 3: Inclusion and exclusion criteria comparison between existing and updated
systematic reviews

Table A 3. Inclusion and exclusion criteria comparison between existing” and updated systematic reviews for the research question: What is the
relationship between dietary patterns consumed during pregnancy and birth weight?

Category Existing Review

Updated Review

Change and Rationale

Study design Included:

Randomized controlled trials
Prospective cohort studies

Retrospective cohort studies
Nested case-control studies

Excluded:

Non-randomized controlled trials
Cross-sectional studies
Case-control studies
Uncontrolled studies

Pre-post studies with a control
Pre-post studies without a control
Narrative reviews

Systematic reviews
Meta-analyses

Included:

Randomized controlled trials
Non-randomized controlled trialst
Prospective cohort studies
Retrospective cohort studies
Nested case-control studies

Excluded:

Uncontrolled trials*
Case-control studies
Cross-sectional studies
Ecological studies

Narrative reviews

Systematic reviews
Meta-analyses

Modeling and simulation studies

Non-randomized controlled trials,
including quasi-experimental and
controlled before-and-after
studies, will be included in the
updated review to align with
current NESR standards.

Publication date Included:

January 1980 — January 2017

Excluded:

Before January 1980, after January 2017

Included:

January 1980 — January 2024$

Excluded:
Before January 1980, after January 2024

End of the date range is updated
to extend from the end of the
search in the existing review to
present.

" Raghavan R, Dreibelbis C, Kingshipp BJ, et al. Dietary Patterns before and during Pregnancy and Gestational Age- and Sex-Specific Birth Weight: A Systematic Review. April
2019. U.S. Department of Agriculture, Food and Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition Evidence Systematic Review. Available at:
https://doi.org/10.52570/NESR.PB242018.SR0104.

T Including quasi-experimental and controlled before-and-after studies

* Including uncontrolled before-and-after studies

§ This review update date range encompasses the original systematic review date range, which included articles published from January 1980 to January 2017
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Category Existing Review Updated Review Change and Rationale
Population: Included: Included: No changes other than to
Study participants wording for clarity.

e Human subjects e Human

Excluded: Excluded:

e Animal and in vitro models e Non-human
Population: Included: Included: Individuals before pregnancy
Life stage were excluded from the updated

e Atintervention or exposure:

o Adolescent girls and women capable of
becoming pregnant (15-44 years)

o Pregnant girls and women (15-44 years) —
single and multiple pregnancies

e At outcome:

o Pregnant girls and women (15-44 years) —
single and multiple pregnancies

o Neonates
Excluded:
e N/A

e Atintervention or exposure:
o Individuals during pregnancy

e At outcome:

o Individuals during pregnancy
o Infants at birth

Excluded:

e Atintervention or exposure:

review based on 2025 DGAC
question prioritization
discussions. Minor changes were
made to formatting and wording
for clarity.

o Individuals before pregnancy
o Individuals during postpartum

o Infants at birth
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Category Existing Review Updated Review Change and Rationale
Population: Included: Included: Studies that exclusively enroll
Health Status . . . . . participants with obesity are
e  Studies conducted in generally healthy women of e  Studies that exclusively enroll participants not included in the updated review
reproductive age, including women in pre/peri- diagnosed with a disease” due to its prevalence and
conception and pregnancy e Studies that enroll some participants: relevance as a risk factor for
e Studies conducted in samples with elevated chronic o diagnosed with a disease; other conditions. All other

disease risk or pregnancy related conditions, or that
enroll some subjects with a disease or with health
outcome of interest such as:

Anemia

Gestational diabetes

Hypertension

Preeclampsia

Hyperemesis Gravidarum

Previous adverse outcome (e.g., preterm)
Obesity

Excluded:

O O 0O 0O O O O

e Pregnancies conceived ONLY using Assisted
Reproductive Technologies

e  Studies that exclusively enroll subjects with chronic
conditions (e.g. hypertension, diabetes) that are not
related to the index pregnancy

e  Studies that exclusively enroll subjects with a
disease or with the health outcome of interest
(intermediate or endpoint health outcomes)

e Studies done in hospitalized or malnourished
subjects, if hospitalization is not related to index
pregnancy

changes are to formatting and

o who became pregnant using Assisted : .
wording for clarity.

Reproductive Technologies;
with multiple gestation pregnancies;
pre- or post-bariatric surgery;
and/or hospitalized for an illness, injury, or
surgery
Excluded:

e Studies that exclusively enroll participants:
o diagnosed with a disease;t

o who became pregnant using Assisted
Reproductive Technologies;

with multiple gestation pregnancies;

pre- or post-bariatric surgery;

and/or hospitalized for an illness, injury, or
surgeryt

" Studies that enroll participants who are at risk for chronic disease will be included
T Studies that exclusively enroll participants with obesity will be included
* Studies that exclusively enroll participants post-cesarean section will be included
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Existing Review
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Updated Review

Change and Rationale

Population: Analytic
approach

Not specified

Included:

Studies that enroll both singleton and multiple
gestation pregnancies and present uncombined
findings

Excluded:

Studies that enroll both singleton and multiple
gestation pregnancies and only present aggregate
findings

Criteria were added to the
updated review to clarify that
studies enrolling participants with
both singleton and multiple
gestation pregnancies will only
be included if the singleton
pregnancy findings can be
isolated.
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Updated Review
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Change and Rationale

Intervention/exposure  Included:

e Studies that provide a description of the dietary
pattern(s) (i.e., foods and beverages) consumed by
subjects and that methodologically use:

o Indices & scores

o  Cluster or factor analysis
o Reduced rank regression
o  Other methods

Excluded:

e Studies that do not provide a description of the
dietary pattern(s) (i.e., foods and beverages)
consumed by subjects’

Included:

Revisions were made to clarify
the intent of the
intervention/exposure criteria, but
do not represent a change in
how the criteria were applied.

Studies that examine consumption of and/or
adherence to a dietary pattern [i.e., the quantities,
proportions, variety, or combination of different
foods, drinks, and nutrients (when available) in
diets, and the frequency with which they are
habitually consumed], including, at a minimum, a
description of the foods and beverages in the
pattern of each intervention/exposure and
comparator group
o Dietary patterns may be measured or derived
using a variety of approaches, such as
adherence to a priori patterns (indices/scores),
data driven patterns (factor or cluster analysis),
reduced rank regression, or other methods,
including clinical trials
Multi-component intervention in which the isolated
effect of the dietary pattern on the outcome(s) of
interest is provided or can be determined

Excluded:

Studies that do not provide a description of the
dietary pattern, which at minimum, must include the
foods and beverages in the pattern (i.e., studies that
examine a labeled dietary pattern, but do not
describe the foods and beverages consumed in
each intervention/exposure and comparator group)
Multi-component intervention in which the isolated
effect of the dietary pattern on the outcome(s) of
interest is not analyzed or cannot be determined
(e.g., due to multiple intervention components within
groups)

" For example, a study would be excluded from the systematic review if the dietary pattern were labeled “vegetarian” but lacked a description of what foods/beverages were

consumed as part of that dietary pattern
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Category Existing Review Updated Review Change and Rationale
Comparator Included: Included: Revisions were made to clarify
. . . . the intent of the comparator
e Different levels of adherence to a dietary pattern . C_onsumptlon of and/or adherence to a different criteria, but do not represent a
e Adherence to a different dietary pattern dietary pattern change in how the criteria were
) e Different levels of consumption of and/or adherence  applied.
Excluded: to a dietary pattern
« NA Excluded:
e  Consumption of and/or adherence to a similar
dietary pattern of which only a specific component
or food source is different between groups
Outcome(s) Included: Included: Uterine artery or umbilical cord
artery Doppler measurement are
e Intermediate outcomes: e Intrauterine growth restriction (IUGR) not oﬁtcoﬁ"lpes in the updated
o Fetal growth and growth velocities e Large-for-gestational age (LGA) review based on lack of results in
o Intrauterine growth restriction (IUGR) e Small-for-gestational age (SGA) the existing review. Revisions
o Uterine artery or umbilical cord artery Doppler Low birth weight (LBW were also made to enable focus
. ] *  Macrosomia LBW, and macrosomia, which
e Endpoint outcome: . .
) T . Excluded: are birth weight outcomes of
o Gestational age- and sex-specific birth weight = greater public health concern.
Excluded: e  Birth weight outcomes measured continuously
e NA
Confounders Included: Included: Criteria were added to enable
focus on a stronger body of
e NA e  Studies that control for one or more of the key evidence. g y
. confounders listed in the analytic framework.
Excluded:
e N/A Excluded:
e  Studies that do not control for any of the key
confounders listed in the analytic framework.
Temporality Included: Not specified Criteria are covered under “Study

e  Studies when the exposure was assessed prior to
the outcome

Excluded:

e  Studies when the outcome was assessed prior to
the exposure

Design”.
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Updated Review

Change and Rationale

Publication status

Included:

e  Studies published in peer-reviewed journals

Excluded:

e  Grey literature, including unpublished data,
manuscripts, reports, abstracts, conference
proceedings

Included:

e Peer-reviewed articles published in research
journals

Excluded:

o Non-peer-reviewed articles, unpublished data or
manuscripts, pre-prints, reports, editorials, retracted
articles, and conference abstracts or proceedings

No changes other than to
wording for clarity.

Language Included: Included: No changes other than to
. . . . . . . wording for clarity.
e  Studies published in English e Published in English
Excluded: Excluded:
e  Studies published in languages other than English e Not published in English
Country” Included: Included: No changes other than to

e  Studies conducted in Very High and High Human
Development Countries

Excluded:

e  Studies conducted in Medium and Low Human
Development Countries

e Studies conducted in countries classified as high or
very high on the Human Development Index the
year(s) the intervention/exposure data were
collected

Excluded:

e Studies conducted in countries classified as
medium or low on the Human Development Index
the year(s) the intervention/exposure data were
collected

wording for clarity.

" The classification of countries on the Human Development Index (HDI) is based on the UN Development Program Human Development Report Office (http://hdr.undp.org/en/data)
for the year the study intervention occurred or data were collected. If the study does not report the year(s) in which the intervention/exposure data were collected, the HDI
classification for the year of publication is applied. Studies conducted prior to 1990 are classified based on 1990 HDI classifications. If the year is more recent than the available HDI
values, then the most recent HDI classifications are used. If a country is not listed in the HDI, then the current country classification from the World Bank is used (The World Bank.
World Bank country and lending groups. Available from: https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world- country-and-lending-groups)
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Appendix 4: Literature search strategy

Search from existing review

The search conducted for an existing review identified articles published between January 1980 and January
2017. For the complete search documentation, refer to:

Raghavan R, Dreibelbis C, Kingshipp BJ, et al. Dietary Patterns before and during Pregnancy and Gestational
Age- and Sex-Specific Birth Weight: A Systematic Review. April 2019. U.S. Department of Agriculture, Food
and Nutrition Service, Center for Nutrition Policy and Promotion, Nutrition Evidence Systematic Review.
Available at: https://doi.org/10.52570/NESR.PB242018.SR0104.

Search for the current review

This search was first run on June 8, 2022, and then periodically run using NESR'’s continuous evidence
monitoring methods’.

Database: PubMed

Provider: U.S. National Library of Medicine

Date(s) Searched: June 8, 2022 (initial search); June 8, 2022 — January 9, 2024 (continuous evidence
monitoring)

Dates Covered: January 6, 2017 — January 9, 2024

Table A 4. Search for PubMed

Search# Concept String

#1 Birth weight "Birth Weight"[Mesh] OR “Infant, Low Birth Weight’[Mesh] OR "Gestational
and Age"[Mesh] OR birthweight[tiab] OR ((fetal[tiab] OR “foetal”[tiab] OR
gestational baby[tiab] OR babies[tiab] OR infant*[tiab] OR birth[tiab] OR births[tiab] OR
age newborn[tiab]) AND (weight*[tiab])) OR "Gestational Age"[tiab] OR "Obstetric

Labor, Premature"[Mesh] OR ((prematur*[tiab] OR pre-matur*[tiab] OR
preterm[tiab] OR pre-term[tiab] OR “before term”[tiab]) AND (baby[tiab] OR
infant*[tiab] OR birth[tiab] OR labor[tiab] OR membrane*[tiab] OR
babies[tiab])) OR "Fetal Growth Retardation"[Mesh] OR IUGR]tiab] OR "Fetal
Development"[Mesh:NoExp] OR "Fetal Weight"[Mesh] OR fetal
development[tiab] OR “foetal development’[tiab] OR ((fetal[tiab] OR
“foetal’[tiab] OR intrauterine[tiab] OR intra-uterine[tiab]) AND (growth[tiab]))

“ USDA Nutrition Evidence Systematic Review Branch. Chapter 10: Continuous Evidence Monitoring. In: USDA Nutrition Evidence
Systematic Review: Methodology Manual. February 2023. U.S. Department of Agriculture, Food and Nutrition Service, Center for
Nutrition Policy and Promotion, Nutrition Evidence Systematic Review. Available at: https://nesr.usda.gov/methodology-overview.
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Search# Concept String
#2 Dietary ("dietary pattern*"[tiab] OR "diet pattern*"[tiab] OR "eating pattern*"[tiab] OR
patterns "food pattern*"[tiab] OR "diet quality"[tiab] OR "dietary quality"[tiab] OR "diet

variety"[tiab] OR "dietary variety"[tiab] OR "varied diet"[tiab] OR "dietary
guideline*"[tiab] OR "dietary recommendation*"[tiab] OR "dietary intake*"[tiab]
OR "eating style*"[tiab] OR "Diet, Mediterranean"[Mesh] OR "Mediterranean
Diet*"[tiab] OR "Dietary Approaches To Stop Hypertension"[Mesh] OR
"Dietary Approaches To Stop Hypertension Diet*"[tiab] OR "DASH diet*"[tiab]
OR "Diet, Gluten-Free"[Mesh] OR "Gluten Free diet*"[tiab] OR "prudent
diet*"[tiab] OR "Diet, Paleolithic"[Mesh] OR "Paleolithic Diet*"[tiab] OR "Diet,
Vegetarian"[Mesh] OR "vegetarian diet*"[tiab] OR "vegan diet*"[tiab] OR "Diet,
Healthy"[Mesh] OR "healthy diet*"[tiab] OR "plant based diet*"[tiab] OR "Diet,
Western"[Mesh] OR "western diet*"'[tiab] OR "Nordic Diet*"[tiab] OR
"Okinawan diet*"[tiab] OR "Diet, Fat-Restricted"[Mesh] OR "Diet, High-
Fat"[Mesh] OR "high-fat diet*"[tiab] OR "low fat diet*"[tiab] OR "Diet, Sodium-
Restricted"[Mesh] OR "low-sodium diet*"[tiab] OR "low salt diet*"[tiab] OR
(("Guideline Adherence"[Mesh] OR "guideline adherence*"[tiab]) AND
(diet[tiab] OR dietary[tiab] OR food[tiab] OR beverage*[tiab] OR
nutrition*[tiab])) OR "diet score*"[tiab] OR "diet quality score*"[tiab] OR "diet
quality index*"[tiab] OR kidmed][tiab] OR "diet index*"[tiab] OR "dietary
index*"[tiab] OR "food score*"[tiab] OR MedDietScore[tiab] OR "healthy
eating index"[tiab])

#3 Pre- Pregnancy[Mesh] OR “Pregnancy Complications”[Mesh] OR “Maternal
pregnancy Exposure’[Mesh] OR “Pregnant Women”[Mesh] OR "Prenatal Exposure
and Delayed Effects"[Mesh] OR "Peripartum Period"[Mesh] OR "Maternal

pregnancy Nutritional Physiological Phenomena"[Mesh] OR pregnan*[tiab] OR
prepregnancy[tiab] OR prenatal[tiab] OR perinatal[tiab] OR pre-
conception[tiab] OR preconception[tiab] OR peri-conception[tiab] OR
periconception[tiab] OR peripartum[tiab] OR peri-partum[tiab] OR
gestation*[tiab] OR natal[tiab] OR antenatal[tiab]

#4 #1 AND #2 AND #3

#5 Limits #4 NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND "Humans"[Mesh]))
NOT (editorial[ptyp] OR comment[ptyp] OR commentary[tiab] OR news[ptyp]
OR letter[ptyp] OR review[ptyp] OR systematic review[ptyp] OR systematic
review[ti] OR meta-analysis[ptyp] OR meta-analysis[ti] OR meta-analysesiti]
OR protocol[ti] OR protocols]ti] OR retracted publication[ptyp] OR retraction of
publication[ptyp] OR retraction of publication[tiab] OR retraction notice[ti] OR
“retracted publication”[ti] OR "Congress"[Publication Type] OR "Consensus
Development Conference"[Publication Type] OR “conference abstract*’[tiab]
OR “conference proceeding™”’[tiab] OR “conference paper*’[tiab] OR "practice
guideline"[ptyp] OR "practice guideline"[ti])

from 2017/1/6 - 3000/12/12
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Dates Covered: January 6, 2017 — January 9, 2024

Table A 5. Search for Embase

Search# Concept  String

#1

Birth
weight and
gestational
age

‘Birth Weight'/exp OR ‘Gestational Age’/exp OR ‘large for gestational age’/exp
OR ‘premature labor’/exp OR ‘intrauterine growth retardation’/exp OR ‘prenatal
development’/de OR ‘fetus development’/de OR ‘fetus weight'/exp OR
birthweight:ab,ti OR ‘gestational age’:ab,ti OR IUGR:ab,ti OR ‘fetal
development’:ab,ti OR ‘foetal development’:ab,ti OR ((fetal OR foetal OR baby
OR babies OR infant* OR birth OR births OR newborn) NEAR/6 weight*):abti
OR ((prematur* OR pre-matur® OR preterm OR ‘pre term’ OR ‘before term’)
NEAR/6 (baby OR babies OR infant* OR birth OR labor OR membrane*)):ab,ti
OR ((fetal OR foetal OR intrauterine OR ‘intra uterine’) NEAR/6 growth):ab,ti

#2

Dietary
patterns

'feeding behavior'/de OR 'mediterranean diet'/exp OR 'dash diet/exp OR 'gluten
free diet'/exp OR 'paleolithic diet'/de OR 'vegetarian diet'/exp OR 'healthy
diet'/exp OR 'western diet'/de OR 'low carbohydrate diet'/exp OR 'low fat diet'/de
OR 'lipid diet'/exp OR 'protein restriction'/exp OR 'sodium restriction'/exp OR
'nordic diet'/de OR 'protein diet'/exp OR ‘dietary pattern*’:ab,ti OR ‘diet
pattern*’:ab,ti OR ‘eating pattern*:ab,ti OR ‘food pattern*’:ab,ti OR ‘diet
quality’:ab,ti OR ‘dietary quality’:ab,ti OR ‘diet variety’:ab,ti OR ‘dietary
variety’:ab,ti OR ‘varied diet’:ab,ti OR ‘dietary guideline*:ab,ti OR ‘dietary
recommendation®:ab,ti OR ‘dietary intake*’:ab,ti OR ‘eating style*:ab,ti OR
‘Mediterranean Diet*:ab,ti OR ‘Dietary Approaches To Stop Hypertension
Diet*:ab,ti OR ‘DASH diet*’:ab,ti OR ‘Gluten Free diet*’:ab,ti OR ‘prudent
diet*:ab,ti OR ‘Paleolithic Diet*:ab,ti OR ‘vegetarian diet*’:ab,ti OR ‘vegan
diet”:ab,ti OR ‘healthy diet*’:ab,ti OR ‘plant based diet*:ab,ti OR ‘western
diet*:ab,ti OR ‘Nordic Diet*:ab,ti OR ‘Okinawan Diet*:ab,ti OR ‘high-fat
diet*’:ab,ti OR ‘low fat diet*’:ab,ti OR ‘low-sodium diet*’:ab,ti OR ‘low salt
diet*’:ab,ti OR ‘diet score*’:ab,ti OR ‘diet quality score*:ab,ti OR ‘diet quality
index*’:ab,ti OR kidmed:ab,ti OR ‘diet index*’:ab,ti OR ‘dietary index*’:ab,ti OR
‘food score*’:ab,ti OR MedDietScore:ab,ti OR ‘healthy eating index’:ab,ti OR
(‘guideline adherence™ AND (diet OR dietary OR food OR beverage* OR
nutrition*)):ab,ti

#3

Pre-
pregnancy
and
pregnancy

‘Pregnancy’/exp OR ‘Pregnancy Complications’/exp OR ‘Maternal Exposure’/exp
OR ‘Pregnant Woman’/exp OR 'Prenatal exposure'/exp OR 'perinatal
exposure'/exp OR ‘Perinatal Period’/exp OR 'maternal nutrition'/exp OR
pregnan*:ab,ti OR prepregnancy:ab,ti OR prenatal:ab,ti OR perinatal:ab,ti OR
‘pre-conception’:ab,ti OR preconception:ab,ti OR ‘peri-conception’:ab,ti OR
periconception:ab,ti OR peripartum:ab,ti OR ‘peri-partum’:ab,ti OR
gestation*:ab,ti OR natal:ab,ti OR antenatal:ab,ti

#4

#1 AND #2 AND #3
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Search# Concept  String

#5 Limits #4 AND ([article]/lim OR [article in press]/lim) NOT ([animals)/lim NOT
([animals)/lim AND [humans]/lim)) AND [english]/lim NOT ([conference
abstract])/lim OR [conference paper]/lim OR [conference review]/lim OR
[editorial)/lim OR [erratum]/lim OR [letter])/lim OR [note)/lim OR 'retraction of
publication":ab,ti OR 'retraction notice':ti OR 'retracted publication":ab,ti OR
[review]/lim OR [systematic review]/lim OR [meta analysis]/lim OR 'practice
guideline':ti) AND [2017-2024]/py

Database: Cochrane Central Register of Controlled Trials (CENTRAL)

Provider: John Wiley & Sons

Date(s) Searched: June 8, 2022 (initial search); June 8, 2022 — January 9, 2024 (continuous evidence
monitoring)

Dates Covered: January 6, 2017 — January 9, 2024

Table A 6. Search for Cochrane CENTRAL
Search# Concept  String

#1 Birth [mh "Birth Weight"] OR [mh “Infant, Low Birth Weight”] OR [mh "Gestational Age"]
weight and | OR [mh "Obstetric Labor, Premature"] OR [mh "Fetal Growth Retardation"] OR
gestational | [mh A"Fetal Development"] OR [mh "Fetal Weight"] OR (birthweight OR

age "gestational age" OR IUGR OR “fetal development” OR “foetal development” OR
((fetal OR foetal OR baby OR babies OR infant* OR birth OR births OR newborn)
NEAR/6 weight*) OR ((prematur* OR pre-matur* OR preterm OR “pre term” OR
“before term”) NEAR/6 (baby OR babies OR infant* OR birth OR labor OR
membrane*)) OR ((fetal OR foetal OR intrauterine OR “intra uterine”) NEAR/6
growth)):ti,ab,kw
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patterns
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String

[mh "Diet, Mediterranean"] OR [mh "Dietary Approaches To Stop Hypertension"]
OR [mh "Diet, Gluten-Free"] OR [mh "Diet, Paleolithic"] OR [mh "Diet, Vegetarian"]
OR [mh "Diet, Healthy"] OR [mh "Diet, Western"] OR [mh "Diet, Fat-Restricted"]
OR [mh "Diet, High-Fat"] OR [mh "Diet, Sodium-Restricted"] OR [mh "Guideline
Adherence"] OR ("dietary pattern" OR "dietary patterns" OR "diet pattern” OR "diet
patterns” OR "eating pattern" OR "eating patterns" OR "food pattern" OR "food
patterns” OR "diet quality" OR "dietary quality" OR "diet variety” OR "dietary
variety” OR "varied diet” OR "dietary guideline" OR "dietary guidelines" OR
"dietary recommendation" OR "dietary recommendations” OR "dietary intake" OR
"dietary intakes" OR "eating style" OR "eating styles" OR "Mediterranean Diet" OR
"Mediterranean Diets" OR "Dietary Approaches To Stop Hypertension Diet" OR
"Dietary Approaches To Stop Hypertension Diets" OR "DASH diet" OR "DASH
diets" OR "Gluten Free diet" OR "Gluten Free diets" OR "prudent diet" OR
"prudent diets" OR "Paleolithic Diet" OR "Paleolithic Diets" OR "vegetarian diet"
OR "vegetarian diets" OR "vegan diet" OR "vegan diets" OR "healthy diet" OR
"healthy diets" OR "plant based diet" OR "plant based diets" OR "Western diet"
OR "Western diets" OR "Nordic Diet" OR "Nordic Diets" OR "Okinawan Diet" OR
"Okinawan Diets" OR "high-fat diet" OR "high-fat diets" OR "low fat diet" OR "low
fat diets" OR "low-sodium diet" OR "low-sodium diets" OR "low salt diet" OR "low
salt diets" OR "diet score" OR "diet scores" OR "diet quality score" OR "diet quality
scores" OR "diet quality index" OR "diet quality indexes" OR "diet quality indices"
OR kidmed OR "diet index" OR "diet indexes" OR "diet indices" OR "dietary index”
OR "dietary indexes" OR "dietary indices" OR "food score" OR "food scores" OR
MedDietScore OR "healthy eating index" OR "healthy eating indexes" OR "healthy
eating indices"):ti,ab,kw OR ("guideline adherence" NEAR/2 (diet OR dietary OR
food OR beverage* OR nutrition*)):ti,ab,kw

#3 Pre-
pregnancy
and
pregnancy

[mh Pregnancy] OR [mh "Pregnancy Complications"] OR [mh "Maternal
Exposure"] OR [mh "Pregnant Women"] OR [mh "Peripartum Period"] OR [mh
“Prenatal Exposure Delayed Effects”] OR [mh "Peripartum Period"] OR [mh
"Maternal Nutritional Physiological Phenomena"] OR (pregnan* OR prepregnancy
OR prenatal OR perinatal OR “pre-conception” OR preconception OR “peri-
conception” OR periconception OR peripartum OR “peri-partum” OR gestation*
OR natal OR antenatal):ti,ab,kw

#4

#1 AND #2 AND #3
In trials, word variations searched

Custom publication range: 2017 - 2024
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Database: CINAHL

Provider: EBSCO

Date(s) Searched: June 8, 2022 (initial search); June 8, 2022 — January 9, 2024 (continuous evidence
monitoring)

Dates Covered: January 6, 2017 — January 9, 2024

Table A 7. Search for CINAHL

Search# Concept String

#1 Birth weight | (MH "Birth Weight") OR (MH "Infant, Low Birth Weight+") OR (MH "Infant,
and Large for Gestational Age") OR (MH "Gestational Age") OR (MH "Labor,
gestational Premature") OR (MH "Fetal Growth Retardation") OR (MH "Fetal Weight") OR
age (MH "Fetal Development") OR (TI birthweight OR "gestational age" OR IUGR

OR “fetal development” OR “foetal development” OR ((fetal OR foetal OR baby
OR babies OR infant* OR birth OR births OR newborn) N6 weight*) OR
((prematur* OR pre-matur* OR preterm OR “pre term” OR “before term”) N6
(baby OR babies OR infant* OR birth OR labor OR membrane*)) OR ((fetal OR
foetal OR intrauterine OR “intra uterine”) N6 growth)) OR (AB birthweight OR
"gestational age" OR IUGR OR “fetal development” OR “foetal development”
OR ((fetal OR foetal OR baby OR babies OR infant* OR birth OR newborn) N6
weight*) OR ((prematur® OR preterm OR “pre term” OR “before term”) N6
(baby OR babies OR infant* OR birth OR labor OR membrane*)) OR ((fetal OR
foetal OR intrauterine OR “intra uterine”) N6 growth))
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Search# Concept String

#2 Dietary (MH "Mediterranean Diet") OR (MH "DASH Diet") OR (MH “Diet, Gluten-Free")
patterns OR (MH "Diet, Paleolithic") OR (MH "Vegetarianism") OR (MH "Diet, Western")
OR (MH "Diet, Fat-Restricted") OR (MH "Diet, Sodium-Restricted") OR (MH
"Restricted Diet") OR (MH "Diet, High Protein") OR (MH "Diet, Nordic”) OR (MH
"Plant-Based Diet") OR (Tl "dietary pattern*™ OR "diet pattern*" OR "eating
pattern*" OR "food pattern*" OR "diet quality" OR "dietary quality" OR "diet
variety" OR "dietary variety" OR "varied diet" OR "dietary guideline*™ OR
"dietary recommendation*" OR "dietary intake™" OR "eating style*" OR
"Mediterranean Diet*" OR "Dietary Approaches To Stop Hypertension Diet*"
OR "DASH diet*™ OR "Gluten Free diet™ OR "prudent diet*" OR "Paleolithic
Diet*™ OR “Okinawan diet” OR "vegetarian diet*™" OR "vegan diet*™" OR "healthy
diet™ OR "plant based diet*™ OR "western diet*" OR "Nordic Diet*" OR "high-fat
diet*" OR "low fat diet*" OR "low-sodium diet*" OR "low salt diet*" OR "diet
score*" OR "diet quality score*" OR "diet quality index*" OR kidmed OR "diet
index™" OR "dietary index*" OR "food score™ OR MedDietScore OR "healthy
eating index") OR (AB "dietary pattern*" OR "diet pattern*" OR "eating pattern*"
OR "food pattern*™ OR "diet quality" OR "dietary quality" OR "diet variety" OR
"dietary variety" OR "varied diet" OR "dietary guideline*" OR "dietary
recommendation*" OR "dietary intake™ OR "eating style*" OR "Mediterranean
Diet*" OR "Dietary Approaches To Stop Hypertension Diet™ OR "DASH diet*"
OR "Gluten Free diet*™ OR "prudent diet™ OR "Paleolithic Diet*" OR “Okinawan
diet” OR "vegetarian diet*™ OR "vegan diet*" OR "healthy diet*™ OR "plant
based diet*" OR "western diet*™ OR "Nordic Diet*" OR "high-fat diet*" OR "low
fat diet™ OR "low-sodium diet*" OR "low salt diet*" OR "diet score*" OR "diet
quality score*" OR "diet quality index*" OR kidmed OR "diet index™ OR "dietary
index*" OR "food score*" OR MedDietScore OR "healthy eating index") OR
((MH "Guideline Adherence") OR (Tl "guideline adherence*") OR (AB
"guideline adherence*)) AND ((TI diet OR dietary OR food OR beverage* OR
nutrition*) OR (AB diet OR dietary OR food OR beverage* OR nutrition*))

#3 Pre- (MH "Pregnancy+") OR (MH "Pregnancy Complications+") OR (MH "Maternal
pregnancy Exposure") OR (MH "Expectant Mothers") OR (MH "Prenatal Exposure
and Delayed Effects") OR (MH "Maternal Nutritional Physiology+") OR (TI pregnan*

pregnancy OR prepregnancy OR prenatal OR perinatal OR “pre-conception” OR
preconception OR “peri-conception” OR periconception OR peripartum OR
“peri-partum” OR gestation* OR natal OR antenatal) OR (AB pregnan* OR
prepregnancy OR prenatal OR perinatal OR “pre-conception” OR
preconception OR “peri-conception” OR periconception OR peripartum OR
“peri-partum” OR gestation* OR natal OR antenatal)

#4 #1 AND #2 AND #3
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Search# Concept String

#5 #4 NOT ((MH "Animals+") OR (MH "Animal Studies")) NOT ((MH "Literature
Review") OR (MH "Meta Analysis") OR (MH "Systematic Review") OR (MH
"News") OR (MH "Retracted Publication") OR (MH "Retraction of Publication)
OR (MH "Congresses and Conferences"))

English, Apply equivalent subjects
Published Date: 20170101-20240109
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Appendix 5: Excluded articles

The existing systematic review” for this question included 21 articles. However, after applying the inclusion and
exclusion criteria established for the update to that review, only 11 remained eligible for inclusion. The
following articles were excluded from the existing systematic review due to updated eligibility criteria:

1. Bouwland-Both MI, Steegers-Theunissen RP, et al. A periconceptional energy-rich dietary pattern is
associated with early fetal growth: the Generation R study. BJOG 2013;120(4):435-45. doi:
10.1111/1471-0528.12086. (Excluded for: Confounders)

2. Clapp JF. Diet, exercise, and feto-placental growth. Arch Gynecol Obstet 1997;260:101-8. doi:
10.1007/s004040050169. (Excluded for: Outcome)

3. Colon-Ramos U, Racette SB, Ganiban J, et al. Association between dietary patterns during pregnancy
and birth size measures in a diverse population in Southern US. Nutrients 2015;7(2):1318-32. doi:
10.3390/nu7021318. (Excluded for: Outcome)

4. Gresham E, Collins CE, Mishra GD, Byles JE, Hure AJ. Diet quality before or during pregnancy and the
relationship with pregnancy and birth outcomes: the Australian Longitudinal Study on Women's Health.
Public Health Nutr 2016;19(16):2975-83. doi: 10.1017/S1368980016001245. (Excluded for: Population
— Life Stage)

5. Kennedy ET. A prenatal screening system for use in a community-based setting. J Am Diet Assoc
1986;86(10):1372-5. doi: 10.1016/S0002-8223(21)04121-3. (Excluded for: Confounders)

6. Monteagudo C, Mariscal-Arcas M, Heras-Gonzalez L, Ibanez-Peinado D, Rivas A, Olea-Serrano F.
Effects of maternal diet and environmental exposure to organochlorine pesticides on newborn weight in
Southern Spain. Chemosphere 2016;156:135-42. doi: 10.1016/j.chemosphere.2016.04.103. (Excluded
for: Population — Life Stage)

7. Northstone K, Ness AR, Emmett PM, Rogers IS. Adjusting for energy intake in dietary pattern
investigations using principal components analysis. Eur J Clin Nutr 2008;62(7):931-8. doi:
10.1038/sj.ejcn.1602789. (Excluded for: Outcome)

8. Shapiro AL, Kaar JL, Crume TL, et al. Maternal diet quality in pregnancy and neonatal adiposity: the
Healthy Start Study. Int J Obes (Lond) 2016;40(7):1056-62. doi: 10.1038/ijo.2016.79. (Excluded for:
Outcome)

9. Timmermans S, Steegers-Theunissen RP, Vujkovic M, et al. The Mediterranean diet and fetal size
parameters: the Generation R Study. Br J Nutr 2012;108(8):1399-409. doi:
10.1017/S000711451100691X. (Excluded for: Outcome)

10. Xie Y, Madkour AS, Harville EW. Preconception Nutrition, Physical Activity, and Birth Outcomes in
Adolescent Girls. J Pediatr Adolesc Gynecol 2015;28(6):471-6. doi: 10.1016/j.jpag.2015.01.004.
(Excluded for: Outcome)

The following table lists the articles excluded after full-text screening for the updated systematic review
question (Table A 8). At least 1 reason for exclusion is provided for each article, though this may not reflect all
possible reasons. Information about articles excluded after title and abstract screening is available upon
request.

" Raghavan R, Dreibelbis C, Kingshipp BJ, et al. Dietary Patterns before and during Pregnancy and Gestational Age- and Sex-Specific
Birth Weight: A Systematic Review. April 2019. U.S. Department of Agriculture, Food and Nutrition Service, Center for Nutrition Policy
and Promotion, Nutrition Evidence Systematic Review. Available at: https://doi.org/10.52570/NESR.PB242018.SR0104.
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Table A 8. Articles excluded after full-text screening

Citation

Rationale

Corrections..Chia A-R et al. A vegetable, fruit, and white rice dietary pattern during pregnancy is
associated with a lower risk of preterm birth and larger birth size in a multiethnic Asian cohort: the
Growing Up in Singapore Towards healthy Outcomes (GUSTO) cohort study. Am J Clin Nutr 2016.
104:1416—23. Am J Clin Nutr. 2018. 107:484-484. doi:10.1093/ajcn/ngx051.
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Appendix 6: Dietary pattern visualization

The Committee’s synthesis was facilitated by a data visualization table that presented the dietary pattern components in each of the dietary patterns
examined in the body of evidence (Table A 9). During evidence synthesis, these tables were used in conjunction with other materials to compare
and contrast the components in the dietary patterns studied along with the direction, magnitude, and statistical significance of reported results.
Detailed information about the synthesized body of evidence, including study and population characteristics, reported results for all relevant
outcomes, key confounders accounted for, and funding sources, are summarized in the evidence tables of this report (Table 5 and Table 8).

Each column represents the most commonly reported foods/food groups or nutrients across dietary patterns in this body of evidence. Two additional
columns, “Other A” and “Other B”, captured a variety of other components less frequently reported across dietary patterns that did not fit into one of
the preceding columns or categories, such as fast food, ready-to-eat dishes, and pizza. Empty cells mean that the dietary pattern did not include a
component within that column/category.
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Table A 9. Visualization of dietary pattern components organized by approach across evidence examining the relationship between dietary patterns
consumed during pregnancy and birth weight't

egetables
Nuts, Seeds
Grains: Whole
Grains: Refined
Fish, Seafood
Meats: Red, Processed
Meats: Lean, Poultry
Dairy: Low, Non-fat
Dairy: Whole, High-fat
Fats: Unsaturated, Oils
Fats: Saturated

ea and Coffee
Other Nutrients

Al Wattar, 2019%7;
Mediterranean-style diet
Assaf-Balut, 201752
Mediterranean-style DP
supplemented w/ pistachios
and EVOO

Assaf-Balut, 201953;
Mediterranean-style DP
supplemented w/ pistachios
and EVOO

Crovetto, 202154
Mediterranean-style diet
supplemented w/ walnuts and
EVOO

Dodd, 20195,

Lifestyle intervention with
dietary advice consistent with
Australian dietary standards
Gallagher, 20185,

Lifestyle intervention with
higher HEI-2010 alignment

V¥ Solid
fats

" A Positively-scored component, reflecting higher intake within the food category as part of the pattern; ¥ Negatively-scored component, reflecting lower intake within the food
category as part of the pattern; <« Neutral component, reflecting moderate (in contrast to higher or lower) intake within the food category as part of the pattern.

T Abbreviations: AHEI, Alternative Healthy Eating Index; AHEI-P, Alternative Healthy Eating Index Pregnancy; aMed, Alternative Mediterranean Diet; AS, added sugar; C, coffee; Ca,
calcium; DASH, Dietary Approaches to Stop Hypertension; DASH OMNI, DASH Optimal Macronutrient Intake; DP, dietary pattern; EVOO, extra-virgin olive oil; F, fish; FA, fatty
acids; Fe, iron; FIGO, International Federation of Gynecology and Obstetrics; Fr, included with Fruit component; HEI, Healthy Eating Index; IQDAG, Diet Quality Index Adapted for
Pregnant Women; L, legumes; M, meat; MDQS, Maternal Diet Quality Score; MedDiet, Mediterranean Diet; MUFA, monounsaturated fatty acids; MUFA:SFA, monounsaturated fatty
acid-to-saturated fatty acid ratio; MUFA + PUFA:SFA, monounsaturated fatty acid plus polyunsaturated fatty acid-to-saturated fatty acid ratio; N, nuts; n-3, omega-3; NFFD,
Norwegian Fit for Delivery; NRCT, nonrandomized controlled trial; OO, olive oil; P, processed meat; PLS, partial least squares; pro, protein food component; PUFA, polyunsaturated
fatty acids; PUFA:SFA, polyunsaturated fatty acid-to-saturated fatty acid ratio; R, red meat; RCT, randomized controlled trial; RRR, reduced rank regression; S, seafood; Se, seeds;
SFA, saturated fatty acids; SSB, sugar-sweetened beverage; UFA, unsaturated fatty acid; Vit, vitamin; w/, with; W, white meat; W:R, white-to-red meat ratio; Wi, wine
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Article;
Dietary pattern

Khoury, 2005°7;
Cholesterol-lowering diet
advice

Fats: Unsaturated, Oils

Melero, 2020%8;
Mediterranean-style DP w/
recommended additional
pistachios and EVOO

Van Horn, 2018°%;
Calorie-controlled, DASH-
type diet and lifestyle
intervention
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Zhao, 202260;
Mediterranean-style DP w/
recommended additional
pistachios and EVOO
NRCT
Melero, 2020%8;
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Gonzalez-Nahm, 2019'%;
AHEI-2010

Hillesund, 2014'7;
New Nordic Diet

egetables

Nuts, Seeds

Grains: Whole

Grains: Refined

IFish, Seafood

IMeats: Lean, Poultry

|Eggs
IDalry

IDairy: Low, Non-fat

IDairy: Whole, High-fat

Sugary Foods
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Fats: Unsaturated, Oils

A
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A |8 <4IMeats: Red, Processed

A

Fats: Saturated

lAlcohol

Tea and Coffee

[IOther Nutrients

|Other A
IOther B

< |Sodium

Hillesund, 20188,
NFFD Diet

Hrolfsdottir, 201919;
Dietary Risk Score

Lipsky, 202324
HEI-2015

Makarem, 20222;
aMED

Navarro, 20193";
HEI-2015

Navarro, 202030;
HEI-2015

Okubo, 202333,
Balanced Diet Score

Parisi, 202035;
FIGO

Poon, 201336;
aMED

Poon, 20133¢;
AHEI-P

Reyes-Lopez, 2021%7;
AHEI-2010 for Pregnancy
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Bodnar, 2023%
High fruits, vegetables, whole
grains, and plant proteins

Bodnar, 2023%;
Sandwiches and snacks

Bodnar, 20234
Beverages, refined grains,
and mixed dishes

Chia, 20167;
Vegetable, fruit, and white
rice

Chia, 20167;
Seafood and noodle
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Pasta, cheese, and
processed meat
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Englund-Ogge, 2019,
High traditional

Flynn, 20162
African/ Caribbean
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Fruit and vegetable
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Processed
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Flynn, 2016;
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Grieger, 201415,
High protein, fruit
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Vegetables

ILegumes

Grieger, 2014™;
High-fat/sugar/takeaway

Grieger, 201415,
Vegetarian-type

Hajianfar, 20186,
Western

Hajianfar, 20186,
Healthy

Hajianfar, 201876,
Traditional

IFruit Juice

|Nuts, Seeds

Grains: Whole

Grains: Refined

Fish, Seafood

IMeats: Red, Processed

IMeats: Lean, Poultry

IDairy: Low, Non-fat

Dairy: Whole, High-fat

Knudsen, 20082";
Health conscious

Knudsen, 20082";
Intermediate

Li, 202123,
Beans-vegetables

Li, 202123,
Fish-meat-eggs

Sugary Foods

[Fats: Unsaturated, Oils

[Fats: Saturated

lAlcohol

Tea and Coffee

Sodium

Other Nutrients

Other A
Other B

==

Li, 202123
Nuts-whole grains

Li, 202123,
Organ-poultry-seafood

Li, 202123;
Rice-wheat-fruits

Lu, 201625
Varied

Lu, 201625;
Dairy

i

Lu, 201625
Meats
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Fruits, nuts, and Cantonese
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Lu, 201625,
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Solid fat, refined grain,
cheese
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Obesogenic

Mikes, 202229,
Unhealthy
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Meat and eggs
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Wheat products

Paknahad, 20193,
High carbohydrate-lower fat
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High carbohydrate-higher fat
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Lentils, whole grains, and
soups
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Snacks, sandwiches, sweets,
and soft drinks
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Teixeira, 2021%%;
Seasoned vegetables and
lean meats

Teixeira, 20214;
Sweetened juices, bread and
butter, rice, and beans

Yamashita, 202244;
Pattern 1 pre-early
preghancy

Yamashita, 202244;
Pattern 1 early-mid
pregnancy

Yamashita, 202244;
Pattern 2 pre-early
preghancy
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Pattern 2 early-mid
pregnancy
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Pattern 1
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Zhang, 20237,
Cereals-vegetables-fruits

Zhang, 20237,
Vegetables-poultry-aquatic
products

Zhang, 20237,
Milk-meat-eggs

Zhang, 20237,
Nuts-aquatic products-snacks

Zulyniak, 201749;
Plant-based
Reduced-Rank Regression
Alves-Santos, 2019";
Fast food and candies
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Alves-Santos, 20197;
Vegetables and dairy

Alves-Santos, 2019";
Beans, bread, and fat

Hwang, 20222,
Pattern 1

Hwang, 20222,
Pattern 2

egetables

Nuts, Seeds

< IGrains

IGrains: Whole

Grains: Refined

Fish, Seafood

Meats: Red, Processed

|Meats: Lean, Poultry

.

Dairy: Low, Non-fat

Eggs
Dairy

IDairy: Whole, High-fat

Sugary Foods

[Fats: Unsaturated, Oils

[Fats: Saturated

lAlcohol

Tea and Coffee

[IOther Nutrients

Sodium
|Other A
IOther B

<« ISSB

A

Hwang, 20222;
Pattern 3

Lecorguillé, 2020%;
Varied and balanced

Lecorguillé, 2020%;
Vegetarian tendency

Lecorguillé, 20202
Bread, starchy food

Yamashita, 202244;
RRR pre-early pregnancy

Yamashita, 202244;
RRR early-mid pregnanc

Yamashita, 202244,
PLS pre-early pregnancy

Yamashita, 202244;
PLS early-mid pregnancy
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