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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 risk of hypertensive disorders of
pregnancy? The population of interest for this question includes 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?

A conclusion statement cannot be drawn about the relationship between dietary patterns consumed during pregnancy and risk of
hypertensive disorders of pregnancy because of substantial concerns with consistency, directness, and precision 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 May 2023.

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 risk of hypertensive disorders
of pregnancy? This review is an update to an existing review that was conducted as part 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 blood pressure (systolic, diastolic),
protein in the urine (proteinuria), eclampsia, preeclampsia, and gestational hypertension in individuals during pregnancy. 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 May 2023. 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 a conclusion statement and graded the strength of evidence based on its consistency, precision, risk of bias, directness and
generalizability.

Results

Conclusion statement and grade:

A conclusion statement cannot be drawn about the relationship between dietary patterns consumed during pregnancy and risk of
hypertensive disorders of pregnancy because of substantial concerns with consistency, directness, and precision in the body of
evidence. (Grade: Grade Not Assignable)

Summary of the evidence:

¢ Thirty-one articles met the inclusion criteria for this review. Twenty-three were prospective cohort studies, 8 were randomized
controlled trials, and 1 was a non-randomized controlled trial.

e The direction of results and size of effects were too different across studies to adequately compare and synthesize.

¢ None of the intervention studies were designed to directly examine the relationship of interest and only a few studies noted having
sufficient power to detect differences between groups in the relatively rare HDP outcome.

¢ In the future, researchers should include populations representative of the U.S. population, conduct well-designed and sufficiently
powered trials, account for key confounding factors, administer validated dietary assessments early in pregnancy, and evaluate
dietary patterns against existing indices of dietary quality.

nesr.usda.gov | 6
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Introduction

To prepare for the development of the Dietary Guidelines for Americans, 2025-2030, the U.S. Departments of
Health and Human Services (HHS) 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, 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 risk of hypertensive disorders of
pregnancy (HDP)? 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 (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

part of the Pregnancy and Birthto  and during Pregnancy and Risk of Hypertensive Disorders of Pregnancy:

24 Months Project published 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.SR0101

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, Nevins J, Raghavan R,
Committee published online Scinto-Madonich S, Higgins M, Butera G, Terry N. Dietary Patterns

Consumed During Pregnancy and Risk of Hypertensive Disorders of
Pregnancy: 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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Date Description Citation

October 2023 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, Nevins J, Raghavan R,
Guidelines Advisory Committee Scinto-Madonich S, Higgins M, Butera G, Terry N. Dietary Patterns
published online Consumed During Pregnancy and Risk of Hypertensive Disorders of

Pregnancy: 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.t 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 risk of hypertensive disorders of
pregnancy (HDP)?

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 May 2023 to develop and grade the conclusion statement, 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 1 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
made adjustments to the protocol, as needed. Differences in the inclusion and exclusion criteria between
existing and updated reviews are documented in Appendix 3.

" 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 Risk of Hypertensive Disorders of
Pregnancy: 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.SR0101
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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 These revisions were made to clarify the inclusion and
intervention/exposure and comparator were revised to clarify  exclusion criteria for the intervention/exposure and
that: comparator, but do not represent a change in how the

criteria were applied. These revisions were made

» astudy must provide a description of the foods and before any evidence was synthesized

beverages in both the intervention/exposure and
comparator groups to be included.

» 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 stronger
specifying that studies must control for at least one key body of evidence. The revision was made before any
confounder listed in the analytic framework to be included. 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 levels of
adherence to/consumption of the same dietary pattern; the outcomes are blood pressure (systolic, diastolic),
protein in the urine (proteinuria), eclampsia, preeclampsia, and gestational hypertension in individuals during
pregnancy; the key confounders are age, physical activity, race and/or ethnicity, SEP, anthropometry (pre-
pregnancy BMI), smoking, parity, diabetes mellitus in the current pregnancy, and history of hypertensive
disorders of pregnancy (HDP). The confounders may impact the relationships of interest.

nesr.usda.gov | 9
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Figure 1. Analytic framework for the systematic review question: What is the relationship between dietary
patterns consumed during pregnancy and risk of hypertensive disorders of pregnancy?

Population Intervention/ Comparator Outcome Key confounders
exposure
Individuals during | Consumptionofa | D_ifferent In individuals during pregnancy: e Age
pregnancy dietary pattern dietary e Blood pressure (systolic, e Physical activity
pattern(s) diastolic) .
) e Race and/or ethnicity
e Different e Protein in the urine (proteinuria) SEP
adherence/ e Edampsia *
consumption P o  Anthropometry (pre-
levels to the e Preeclampsia pregnancy BMI)
same dietary . . .
pattern e  Gestational hypertension e  Smoking
o Parity

e Diabetes mellitus in the
current pregnancy

e History of hypertensive
disorders of pregnancy

Synthesis organization:
l. Population: Individuals during pregnancy

a. Outcome: Blood pressure (systolic, diastolic); Protein in the urine (proteinuria); Eclampsia; Preeclampsia;
Gestational hypertension

Key definitions:
Dietary patterns: 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

Exclusion Criteria

Study design

e Randomized controlled trials

e Non-randomized controlled trials”
e  Prospective cohort studies

e Retrospective cohort studies

e Nested case-control studies

Uncontrolled trialst
Case-control studies
Cross-sectional studies
Ecological studies
Narrative reviews
Systematic reviews
Meta-analyses

Modeling and simulation studies

Publication date

e January 1980 — May 2023*

Before January 1980, after May 2023

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

Health status

diagnosed with a disease$

e  Studies that enroll some participants:

o diagnosed with a disease;
o  with the outcome of interest;

o who became pregnant using Assisted
Reproductive Technologies;

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

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

o diagnosed with a disease;”

o with the outcome of interest (i.e., studies
that aim to treat participants who have
already been diagnosed with the outcome
of interest);

o who became pregnant using Assisted
Reproductive Technologies;

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

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

Population:
Analytic approach

e  Studies that enroll both singleton and multiple

gestation pregnancies and present uncombined

findings

Studies that enroll both singleton and multiple
gestation pregnancies and only present
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

Tt Studies that exclusively enroll participants post-cesarean section were included
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Category Inclusion Criteria Exclusion Criteria
Intervention/exposure e  Studies that examine consumption of and/or Studies that do not provide a description of the
adherence to a dietary pattern [i.e., the dietary pattern, which at minimum, must include
quantities, proportions, variety, or combination the foods and beverages in the pattern (i.e.,
of different foods, drinks, and nutrients (when studies that examine a labeled dietary pattern,
available) in diets, and the frequency with which but do not describe the foods and beverages
they are habitually consumed], including, at a consumed in each intervention/exposure and
minimum, a description of the foods and comparator group)
beverages in the pattern of each Multi-component intervention in which the
intervention/exposure and comparator group isolated effect of the dietary pattern on the
o Dietary patterns may be measured or outcome(s) of interest is not analyzed or cannot
derived using a variety of approaches, such be determined'(e..g., due to multiple intervention
as adherence to a priori patterns components within groups)
(indices/scores), data driven patterns (factor
or cluster analysis), reduced rank
regression, or other methods, including
clinical trials
e  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 e  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
. . component or food source is different between
e Different levels of consumption of and/or groups
adherence to a dietary pattern
Outcome(s) e Blood pressure (systolic, diastolic) N/A
e  Protein in the urine (proteinuria)
e Eclampsia
e Preeclampsia
o  Gestational hypertension
Confounders e  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. T+

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 outcome based on the available evidence. When synthesizing dietary patterns evidence, focus
was placed on the food and beverage components of the dietary patterns examined in the included studies

" Sterne JAC, Savovic¢ J, Page MJ, et al. RoB 2: a revised tool for assessing risk of bias in randomised trials. BMJ. 2019; 366:
14898.d0i: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/bmj.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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(i.e., fruits, vegetables, whole grains, seafood), and not on the “label” or “name” 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 a conclusion statement and grade the evidence

After the Committee synthesized the body of evidence, they drafted a conclusion statement. 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 statement 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 5 grading elements: consistency, precision, risk of bias, directness
and generalizability of the evidence. Study design and publication bias were also considered.?

o 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.

o 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 an overall 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 will be 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 the 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 3 systematic reviews assessing the relationship between dietary patterns and
HDP, gestational diabetes mellitus, and cardiovascular disease.* Literature search A (Appendix 4) regarding
dietary patterns and HDP and gestational diabetes mellitus yielded 665 search results after the removal of
duplicates (see Figure 2). Dual-screening resulted in the exclusion of 483 titles, 89 abstracts, and 74 full-text
articles. Literature search B (Appendix 4) regarding dietary patterns and HDP and cardiovascular disease
yielded 13,288 search results after the removal of duplicates (see Figure 2). Dual-screening resulted in the
exclusion of 10,431 titles, 1,809 abstracts, and 802 full-text articles. Reasons for full-text exclusion are in
Appendix 5. Six additional articles were identified from the existing systematic review$ and 1 additional article
was identified from the manual search. The body of evidence included 31 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 Andres A, Abrams SA, Byrd-Bredbenner C, et al. Dietary Patterns Consumed During Pregnancy and Risk of Gestational Diabetes
Mellitus: A Systematic Review. November 2024. 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.DGAC2025.SR07

¥ Anderson CAM, Gardner C, Talegawkar S, et al. Dietary Patterns and Risk of Cardiovascular Disease: A Systematic Review.
November 2024. 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.DGAC2025.SR13

§ Raghavan R, Dreibelbis C, Kingshipp BJ, et al. Dietary Patterns before and during Pregnancy and Risk of Hypertensive Disorders of
Pregnancy: 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.SR0101
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Figure 2. Literature search and screen flowchart
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Description of the evidence

This systematic review included 31 articles from 22 studies, including 23 articles from 16 prospective cohort
studies (PCS),'%® 8 articles from 6 randomized controlled trials (RCT),?*-*" and 1 article from 1 non-randomized
controlled trial (NRCT),%° that address the relationship between dietary patterns during pregnancy and risk of
hypertensive disorders of pregnancy (see Table 7). Articles were from countries classified as high or very high
on the Human Development Index’, published between January 1980 and May 2023, and enrolled participants
during pregnancy who were generally healthy, including those with overweight and obesity.

The analytic sample size for RCT and NRCT ranged from 260%° to 1,137,2* with most of the trials including at
least 500 participants.?*28 31 For PCS, the analytic sample size ranged from 558 to 72,072,'° but most had
approximately 1,000 or more." 2 4. 5.7.8,10,12-17, 19-23

Six articles from 4 studies were conducted in the U.S., 7 14.16.18.19.23 4 studies were conducted in China,* 5 1231
and 5 articles from 3 studies each were conducted in Norway? 10 11.21.29 gnd Spain.b 25-27.30 Two studies were
conducted in the U.K.8 24 and 2 articles from 1 study each were conducted in Denmark’- '® and the
Netherlands.?° 22 One study each was conducted in Australia,?® Ireland,® Iran,® Canada,'® and Brazil."”

Participant characteristics

Age

Twenty-six articles reported the mean or median age of participants, which ranged from 27 to 33 years in the
majority of articles.'- 3-8 10.11,13-16,18-26, 28-31 The median age of participants in 1 RCT was 37 years.?’ Five articles
reported approximately 16%,'? 12%,'° 10%,'® and 7%,""- 17 of participants were 235 years and in 2 articles,
approximately 4%2* and 1%? of participants were 240 years. One article included approximately 25% of
participants <19 years'” and 2 more included some participants <20 years.? 22 One article reported including
participants ranging from 20 to 40 years old.® Four articles excluded participants <18 years® ' 1431 and an
additional article excluded participants <16 years.?*

Health status

Pre-pregnancy BMI

All articles reported pre-pregnancy or early pregnancy (first trimester or early second trimester) BMI. Twenty-
five articles enrolled participants predominantly without overweight or obesity, that is, with pre-pregnancy or
early pregnancy BMI <25 kg/m?2,1.2 6.7, 9-11,13-15,17,19-22, 25-30 <24 kg/m? (using Chinese Obesity Working Group
ethnicity-specific cutoffst),'? 1431 or <23 kg/m? (using World Health Organization ethnicity-specific cutoffst).4 3

" The Human Development classification was based on the Human Development Index (HDI) ranking from the year the study
intervention occurred or data were collected (UN Development Program. HDI 1990-2017 HDRO calculations based on data from
UNDESA (2017a), UNESCO Institute for Statistics (2018), United Nations Statistics Division (2018b), World Bank (2018b), Barro and
Lee (2016) and IMF (2018). Available from: http://hdr.undp.org/en/data). If the study did not report the year in which the intervention
occurred or data were collected, the HDI classification for the year of publication was applied. HDI values are available from 1980, and
then from 1990 to present. If a study was conducted prior to 1990, the HDI classification from 1990 was applied. When a country was
not included in the HDI ranking, the current country classification from the World Bank was used instead (The World Bank. World Bank
country and lending groups. Available from: https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world- country-and-
lending-groups).

T Zhou BF. Predictive values of body mass index and waist circumference for risk factors of certain related diseases in Chinese adults--
study on optimal cut-off points of body mass index and waist circumference in Chinese adults. BES. 2002 Mar 1;15(1):83-96.

+ WHO Expert Consultation. Appropriate body-mass index for Asian populations and its implications for policy and intervention
strategies. The Lancet. 2004;363(9403):157-163. doi: 10.1016/S0140-6736(03)15268-3
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Six articles enrolled participants exclusively® or predominantly? '6.18. 23, 24 with pre-pregnancy or early
pregnancy BMI 230 kg/m? & 24 or 225 kg/m?. 3. 16.18,23

History of HDP

Half of articles did not report on history of any type of hypertension.3: 5. 6. 9-11.15.19, 20,25, 26, 28-31 Fiye articles
enrolled 0.3-6% of participants with a history of hypertension”: 12 '3 or preeclampsia.?* 27 Eight articles
exclusively enrolled nulliparous participants? 6. 17.21. 23 or excluded participants with a history of HDP' or
preeclampsia.’ '® One article excluded participants with a previous pregnancy complication resulting in
delivery <32 gestational weeks (GW).* Two articles excluded participants with hypertension before
enrollment.8: 22

Diabetes in current pregnancy

Five articles did not report diabetes prevalence during pregnancy’ 2 5 % 28 Seven articles excluded those with
pre-existing diabetes® 7.8 11.14.18.24 and 3 articles reported approximately 1-5% of participants had pre-existing
diabetes.% 23 27 Fifteen articles reported approximately 1-17% of participants had gestational diabetes mellitus
(GDM) in the current pregnancy and 4 articles reported GDM prevalence in the current pregnancy was 220%.4
812,25 One RCT excluded participants with GDM in the current pregnancy.?® Two articles reported baseline
fasting blood glucose (FBG) levels: 1 RCT exclusively enrolled those with FBG <92 mg/dL3! at 8-12 GW and 1
article reported that mean FBG was approximately 77 mg/dL® at 16 GW. One article reported 10.5% of
participants had diabetes (pre-existing or GDM) in the current pregnancy.?? One article reported 0.2% of
participants had a history of diabetes, but did not specify the type of diabetes.'? One article excluded those with
a history of diabetes (not specified)?® or with high-risk pregnancies caused by unspecified diabetes.?®

Race and/or ethnicity

Seven articles did not report race and/or ethnicity, % 6. 9.13.29.31 glthough 2 of the articles were conducted in
China.> 3

White

Half of articles reported the majority of participants were White,? 3. 7-8 10,11, 15,16,19,21,23,25-28 of which 4 articles
reported >90% White participants.? 3 1021 Another 4 articles reported approximately 10-40% of participants
were White, 4 171824

Asian & Pacific Islander

Seven articles reported approximately 1-44% of participants were Asian,” & 16.23.24.27. 28 wjith 1 trial additionally
specifying approximately 8% of participants were of South Asian ethnicity.?¢ One article reported approximately
20% of participants were Asian American or Pacific Islander.’ Two articles reported 83-98% participants were
of Han ethnicity* '> and an additional article reported approximately 24% Native Hawaiian, 24% Filipino, and
22% Japanese participants.’®

Hispanic
Seven articles reported approximately 6-30% Hispanic ethnicity participants.” 4. 16.23.25-27 |n one additional trial,
all participants were Hispanic.3°

Black

Seven articles reported approximately 2-24% of participants were Black.”: 8 16.19.23.24.27 Another article reported
approximately 30% of participants were Black.'*

Other
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One article conducted in Brazil reported that most participants were not White,'” but provided no additional
information about participant race and/or ethnicity. Two articles reported that participants were exclusively of
Dutch ethnicity.?% 22 No articles reported American Indian or Alaska Native participants.

SEP

Education

Five articles did not report participant education level.'3 18 24.27.28 |n most articles that did report education

data, the majority of participants had at least some higher education or were described as having “high” or
“higher” education.?-6. 8 10-12,14-16, 19-23, 25,26, 29 Gjx articles reported that the majority of participants had a high
school education or less." 7: 9 17, 30, 31

Income, Occupation, or Other

Half of the articles did not report on income, occupation, or another measure of SEP. Of the 10 articles that
reported income, 8 stated that a majority of participants had at least a “middle” income according to income
level cutoffs specific to each country.# %7.11.12.15,17.19 Qne article only reported that approximately 30% of
participants had “high” income.?' Another article reported approximately 23% of participants earned an income
below 200% of the U.S. Federal poverty level.?3

Of the 5 articles that reported occupation, 4 described participants as mostly employed*"- 17:25.26 and 1
described participants as mostly unemployed.3°

Six articles reported a SEP measure other than education, income or occupation.? ® 13.23.27.28 One article from
Australia noted that approximately 17% of the participants were classified as most disadvantaged based on the
Socio-economic Index for Areas—Index of Relative Socio-economic Disadvantage.?® One U.S. article reported
approximately 26% of participants had public insurance.?® In an article from the U.K., 43% of participants were
classified as “most deprived” on an index of multiple deprivation.® One article stated the majority of participants
were classified as “high” SES?7; 2 additional articles reported the majority of participants were classified as
“moderate” SES or above, with approximately one-quarter of participants classified as “high” SES.% '3

Smoking

One-fourth of the articles did not describe smoking status of participants.* 58 9 17-19.24 A range of approximately
1-11% of participants smoked during pregnancy in 15 articles? 3 6. 7. 10-12, 15,21, 25-28,30, 31 gnd an additional 3
articles conducted in the Netherlands?® 22 and Denmark'® reported 15-25% of participants smoked during
pregnancy. Two articles stated approximately 8-25% of participants had ever smoked or smoked before
pregnancy’ 2% and 3 articles conducted in Spain® and the U.S.'8 reported approximately 40% of participants
had ever smoked or smoked before pregnancy. Two articles excluded participants who smoked, 2° although
one of them only excluded participants who smoked if their pre-pregnancy BMI was <30 kg/m?."

Intervention/exposures and comparators
Dietary pattern (DP) was defined as the quantities, proportions, variety, or combination of different foods,
drinks, and nutrients (when available) in diets, and the frequency with which they were habitually consumed.

Dietary patterns were assessed using experimental diets in 8 articles from 6 RCT and 1 NRCT,?*3! index/score
analysis in 13 articles,’ 3 57, 10.11.14,16,18,19, 22,23 gn(d factor/cluster analysis in 10 articles.? 4 & 9. 12.13,15,17, 20, 21
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 pattern components

Experimental Diet

Al Wattar, 20192

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, 201725
Assaf-Balut, 201926

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, 202127

Mediterranean-
style supplemented
w/ walnuts and
EVOO

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, 20192

Healthy Eating
Index

Positive: Vegetables; fruit; dairy

Khoury, 2005%°

Cholesterol-
lowering

Higher in fish and fish products, including fatty fish; rapeseed-based margarine; oils,
including olive oil and rapeseed oil; nuts, olives, and seeds; vegetables; and fruits

Lower in fatty milk; meat and meat products; fatty minced meat; butter; and hard
margarines

Melero, 202030

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; sugar-sweetened
beverages

Alcohol and fruit (including juice) components excluded

Zhao, 20223

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

Arvizu, 2020!

American Heart
Association
Primary

Positive: Fruits and vegetables; Whole grains; Fish and shellfish

Negative: SSB; Sodium

" Abbreviations: DASH: Dietary Approaches to Stop Hypertension; DHA: docosahexaenoic acid; DP: dietary pattern; EPA:
eicosapentaenoic acid; EVOO: extra virgin olive oil; FFQ: food frequency questionnaire; MUFA: monounsaturated fatty acids; PUFA:
polyunsaturated fatty acids; SFA: saturated fatty acids; SSB: sugar-sweetened beverages; TFD: Three-day food diary
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Reference

Dietary pattern

Dietary pattern components

American Heart

Positive: Fruits and vegetables; Whole grains; Fish and shellfish; Nuts, seeds, and

Association legumes
Secondary
Negative: SSB; Sodium; Processed meat; Saturated fat
DASH Positive: Fruits and juices; Vegetables; Nuts/legumes; Whole grains; Low-fat dairy

Negative: Red/processed meat; SSB; Sodium

Courtney, 20202

Modified DASH

Positive: fruit and fruit juice; vegetables (excluding potatoes); whole grains;
nuts/seeds/legumes; low-fat dairy

Negative: red lean/red processed meat; SSB, sweet snacks, and desserts; sodium;
salty snacks

Ding, 20215

Chinese Dietary
Guidelines
Compliance Index
for Pregnant
Women

Positive: staple foods (cereals and their products, potatoes, and beans other than
soybeans); green leafy and colored vegetables (red and yellow); milk and its products
(milk, yogurt, formula milk powder); soybean and its products; nuts; lean meat
(livestock and poultry meat); animal blood and liver; iodized table salt, iodine-rich
seafood

Negative: pickled food, fried food, cream cake, chocolate, other high-salt, high-oil,
and high-sugar food

Flor-Alemany, 20216

Mediterranean Diet
Score

Positive: Vegetables; Potatoes; Legumes; Fruits; Whole Grains; Fish; Olive Oil
Negative: Red and Processed Meat; Poultry; Full-Fat Dairy

Alcohol component excluded

Fulay, 20187

DASH Positive: fruit (including fruit juice); vegetables (not potatoes); whole grains;
nuts/legumes; low-fat dairy
Negative: sodium; SSB; red and/or processed meats

DASH OMNI Positive: fruit (including fruit juice); vegetables (not potatoes); whole grains;

nuts/legumes; low-fat dairy; MUFA and PUFA

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

Hillesund, 201410

New Nordic Diet

Positive: meal frequency; Nordic fruits (apples, pears, plums, and strawberries); root
vegetables; cabbages; potatoes:total potatoes, rice, or pasta; whole grain bread over
refined bread; oatmeal; foods from the wild countryside (wild fish, seafood, game,
and wild berries); milk over juice; water:SSB

Hillesund, 20181

Norwegian Fit for
Delivery

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

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

Li, 20211

Alternative Healthy
Eating Index

Positive: Vegetables (not potatoes, French fries); Fruit; Legumes and Nuts; Whole
Grains; Long-Chain Fats (EPA + DHA); PUFA

Negative: Red and Processed Meat; SSB and Fruit Juice; Sodium

Alcohol and trans-fat components excluded
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Reference

Dietary pattern

Dietary pattern components

Alternate
Mediterranean Diet

Positive: Vegetables; Fruit; Nuts; Fish; Lean Meat (poultry, lean beef)
Negative: Red and Processed Meat; Sodium.
Neutral: Grains and Starches; Dairy Foods

Alcohol component excluded

DASH Positive: Vegetables (not potatoes and legumes); Nuts and Legumes; Fruit and Fruit
Juice; Whole Grains; Low-Fat Dairy
Negative: Red and Processed Meat; Sweetened Beverages; Sodium
Makarem, 202216 Alternate Positive: Vegetables (not potatoes); Legumes; Fruit; Nuts; Whole Grains; Fish;

Mediterranean Diet

MUFA:SFA
Negative: Red and Processed Meat

Moderate: Alcohol

Miller, 202218

Healthy Eating
Index-2015

Positive: Total vegetables; Greens and beans; Total fruit; Whole fruit; Fish; Whole
grains; Total protein foods; Dairy; PUFA+MUFA:SFA

Negative: Refined grains; Calories from solid fat, added sugars, and alcohol; Sodium

Alternate
Mediterranean Diet

Positive: Vegetables (excluding potatoes); Total fruit; Nuts; Legumes; Fish; Whole
grains; MUFA:SFA

Negative: Red and processed meat

Moderate: Alcohol

Modified DASH

Positive: Vegetables (excluding potatoes); Fruit; Nuts, seeds, and legumes; Fish;
Whole grains; Low-fat dairy

Negative: Red and processed meat; SSB and fruit juice; Sodium

Rifas-Shiman, 2009"°

Alternative Healthy
Eating Index for
Pregnancy

Positive: vegetables, fruit, white meat (poultry or fish):red meat, fiber, PUFA:SFA,
and folate, calcium, and iron from foods

Negative: trans fat

Wiertsema, 202122

DASH

Positive: Vegetables (not potatoes and legumes); Nuts and Legumes; Fruit and Fruit
Juice; Whole Grains; Low-Fat Dairy.

Negative: Red and Processed Meat; Sweetened Beverages; Sodium

Yee, 202023

Healthy Eating
Index-2010

Positive: Total Vegetables; Greens and Beans; Total Fruit (including juice); Whole
Fruit; Whole Grains; Seafood and Plant Proteins; Total Protein Foods; Dairy; Fatty
Acids

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

Factor/Cluster Analysis

Brantsaeter, 20092

Vegetable

Higher intake of vegetables, cooking oil, olive oil, fruits and berries, rice, and chicken

nesr.usda.gov | 23



Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Reference

Dietary pattern

Dietary pattern components

Processed food

Higher intake of processed meat products, white bread, French fries, salty snacks,
and sugar-sweetened drinks and high negative loadings on oily fish, high-fiber
breakfast cereals, and lean fish

Potato and fish

Higher intake of cooked potatoes, processed fish, lean fish, meat spread, fish spread
and shellfish, and margarine

Cakes and sweets

Higher intake of cakes, waffles and pancakes, buns, ice cream, sweet biscuits,
sweets, and chocolate

de Seymour, 20224

Fish, poultry and
vegetables-based

Higher intake of 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-based

Higher intake of pasta; sweetened beverages; oils and condiments; fast food

Flynn, 20168

Fruit & Veg

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; rice including pilau, fried or jollof rice;
plantain; fish

Processed

Higher intake of chocolate; crisps; green vegetables; potatoes; processed meat and
meat products; root vegetables; squash and fizzy drinks; sugar free squash and
fizzy drinks; chips

Snacks

Higher intake of biscuits and cookies; cakes and pastries; chocolate; full fat cheese;
sweets

Hajianfar, 2018°

Healthy

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

Western

Higher intake of processed meats, fruits, fruits juice, citrus, nuts, fish, desserts and
sweets, sugar, saturated fat, sweet fruit (melon, persimmon, date, fig, grapes, raisins,
berries that have high glycemic index), potato, legumes, coffee, egg, pizza, high fat
dairy, whole grain, and soft drinks

Traditional

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

Hu, 202212

Traditional-TFD

Higher intake of tubers; vegetables; fruits; red meat; coarse cereals; rice; nuts

Wheaten food-
coarse cereals-TFD

Higher intake of wheat flour and products; coarse cereals; beans and bean products;
lower intake of eggs; rice

Sweet food-
seafood-TFD

Higher intake of pastries and candies; sweet beverages; shrimps, crabs, and
mussels; fruits

Fried food-protein-
rich-TFD

Higher intake of fried foods; beans and bean products; dairy products
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Reference Dietary pattern Dietary pattern components
Fish-seafood-FFQ Higher intake of shrimps, crabs and mussels; marine fish; freshwater fish; organ
meat; seaweed; poultry
Protein-rich-FFQ Higher intake of dairy products; milk; eggs; beans and bean products; nuts; pastries
and candies
Vegetable-fruit-rice-  Higher intake of vegetables; fruits; rice; nuts
FFQ
Ikem, 201913 Western Higher intake of pork; beef and veal; mixed meat; cold meat; egg; potatoes; French
fries; dressing sauce; white bread; cold fish; butter; margarine
Vegetable/Prudent Higher intake of legumes; root vegetables; tomato; salad; corn; mushroom; onion;
cabbage; other vegetables; other fruit
Seafood Higher intake of lean fish; oily fish; shellfish; cold fish; smoked fish; oil; beef and veal;
lamb; egg; onion; tomato; Asian vegetables; other vegetables; fermented milk; yogurt
Nordic Higher intake of dark bread; Nordic fruit; hard cheese; banana; dried fruit; sweet
spread; cold meat
Rice/Pasta/Poultry  Higher intake of rice; pasta; poultry
Sweets Higher intake of chocolate; dairy dessert; candy; sweet spread; sugar cakes; white
bread; margarine; snacks; French fries
Alcohol Higher intake of liquor; wine; beer; soybean; root vegetables; berries
Jarman, 20185 Healthy Higher intake of other vegetables, green vegetables, fruit (excluding juice), orange
vegetables, oils, brown pasta or rice, fish or shellfish, tomatoes, white rice or pasta
Miele, 202117 Obesogenic Higher intake of ultra-processed and processed foods using NOVA classification

(refined carbohydrate; fats; sweets)

Intermediate

Lower intake of same food groups as "Obesogenic DP"

Vegetarian Higher intake of dairy; fruits; vegetables

Protein Higher intake of fatty meats; eggs; beans; very low intake of natural foods (using
NOVA classification)

Traditional Higher intake of beans; meats; eggs; natural or minimally processed foods (using

NOVA classification)

Timmermans, 201120

Mediterranean

Higher intake of vegetables, vegetable oils, pasta, rice, fish, and legumes, moderate
intake of alcohol; Lower intake of sweets

Traditional Higher intake of meat and potatoes; Lower intake of fruit, nonalcoholic drinks, fish,
and bread
Torjusen, 2014 Health and Higher intake of vegetables; fruit and berries; cooking oil; olive oil; whole grain

sustainability

products; lower intake of meat, including processed meat; white bread; salty snacks;
Pommes frites; cakes and sweets
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Timing of exposure assessment

Approximately one-third of articles assessed diet during the first trimester of pregnancy,* 79 14. 16,19, 20, 22, 23 jth
one of the articles assessing diet during the first and second trimester.'* Approximately half of articles
assessed diet during the second trimester,? 2 5 6.8,10-13, 15,17, 21, 24, 27, 29 \jjth 2 of the articles assessing diet

during the second and third trimester.?”-2° The remaining articles assessed diet during all three trimesters.3 &
25, 26, 28, 30, 31

Outcome
Outcomes varied across included articles, and outcome definitions were reported with varying levels of detail.

Preeclampsia and/or Eclampsia

Twenty-two articles reported preeclampsia and/or eclampsia as outcome(s).! 2 4 811,13, 14,17,19-22, 24-28, 30, 31 Qne
article additionally reported risk of early preeclampsia,’® 2 additionally reported risk of severe preeclampsia,’ '3
and another article additionally reported risk of severe preeclampsia/HELLP/eclampsia combined.' One RCT
reported HELLP (Hemolysis, Elevated Liver enzymes and Low Platelets) syndrome as an outcome.?’
Approximately one-third of the preeclampsia articles reported 24% preeclampsia incidence? ' 16. 17,21, 24,27 of
those, 3 articles reported 27% preeclampsia incidence.6. 17. 27

Gestational Hypertension

Fifteen articles reported gestational hypertension as an outcome." 5 1216, 20, 22, 25-28,30, 31 Qne article additionally
reported the risk of mid- and late- pregnancy gestational hypertension.'® Three of these articles reported 214%
gestational hypertension incidence.? 3. 16

Blood Pressure

Twelve articles reported blood pressure as an outcome. 6. 7. 9. 12,20, 22, 25-27, 30, 31 Eleven reported systolic and
diastolic blood pressure,3 6.7 9. 12,20, 22, 25, 26, 30, 31 whijle 3 reported mean blood pressure.® 1227

Hypertensive Disorders of Pregnancy

Five articles reported risk of any hypertensive disorder of pregnancy (gestational hypertension, preeclampsia,

and/or eclampsia) as a composite outcome.”: 18 22.23.29 Two of these articles reported 222% HDP incidence.®
23

Proteinuria
Three articles reported proteinuria as an outcome.?% 26, 30

Synthesis of the evidence

Twenty-three dietary patterns from 18 articles (17 unique trials or cohorts) were statistically significantly
associated with lower risk of HDP? 5. 9-16.18,21,27.30 gnd/or lower blood pressure.? ¢ 12.20. 22 Six dietary patterns
from 5 articles were statistically significantly associated with higher risk of HDP 2 13 or higher blood
pressure.?’ 27 Thirty-seven dietary patterns from 19 articles (15 unique trials or cohorts) showed no statistically
significant association with any outcomes. 2 4. 7-9, 12, 13,1719, 23-26, 28-31

A summary of the findings is below. Please refer to Table 7 for more details and Appendix 6 for a visualization
of the dietary pattern components.

Intervention studies
Seven articles from 5 trials reported no statistically significant effect of a dietary pattern on risk of HDP.24-26. 28-31
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The multicenter, U.K.-based ESTEEM RCT randomized participants with metabolic risk factors to a
Mediterranean-style diet supplemented with mixed nuts and extra virgin olive oil (EVOO) (provided by
investigators) or usual care.?* The intervention did not have a statistically significant effect on risk of
preeclampsia compared to usual care in all participants and in subgroup analyses by baseline BMI, baseline
triglycerides, and chronic hypertension status.

The St. Carlos GDM Prevention Study RCT conducted in Spain also included a Mediterranean-style diet
supplemented with nuts and EVOO (provided by investigators) intervention, which was compared to a
Mediterranean-style diet with restricted fat.2> The intervention had no effect on systolic or diastolic blood
pressure at either 24-28 or 36-38 GW, gestational hypertension, preeclampsia, or proteinuria. Two secondary
analyses of the St. Carlos GDM Prevention Study that restricted the analysis to normoglycemic participants
only?8 or Hispanic participants only®°, respectively, also found that the intervention had no statistically
significant effect on systolic or diastolic blood pressure at either 24-28 or 36-38 GW, gestational hypertension,
preeclampsia, or proteinuria.

Zhao et al. also conducted an RCT that examined a Mediterranean-style diet intervention in China.3' The
intervention group was also encouraged to consume EVOO and roasted pistachios every day (but was not
supplied with EVOO or nuts), while the control group was recommended to restrict dietary fat. The intervention
had no effect on blood pressure at 24-28 GW or 36-38 GW, gestational hypertension, or preeclampsia.

The OPTIMISE trial was conducted in Australia,?® where participants were randomized to a lifestyle
intervention including dietary advice consistent with the Australian dietary standards or standard care.
Participants in the intervention group were specifically advised to increase their intake of fiber and to consume
2 servings of fruit, 5 servings of vegetables, and 3 servings of dairy per day. The intervention had no effect on
risk of gestational hypertension or preeclampsia, although the differences in healthy eating index scores
between groups at follow-up were very small (approximately 2 points at 28 GW and 36 GW), which may
indicate a deviation from the intended intervention.

The CARRDIP trial conducted in Norway?® implemented a cholesterol-lowering diet encouraging the
intervention group to consume fatty fish, vegetable oils, nuts and nut butters, margarine based on olive- or
rapeseed oil, and avocado to replace meat, butter, cream, and fatty dairy products; fresh fruits and vegetables;
skimmed or low-fat dairy products in place of full fat products; legumes, vegetable main dishes, fatty fish, or
poultry with the fat trimmed for a main meal most days. The control group participants were advised to
consume a usual diet based on Norwegian foodstuffs and asked not to introduce more oils or low-fat meat and
dairy products than usual. The intervention did not have a statistically significant effect on risk of hypertensive
disorders of pregnancy.

Two trials reported statistically significant effects on risk of HDP or blood pressure.?”- 30

The secondary analysis of the St. Carlos GDM Prevention Study authored by Melero et al.3° also compared
outcomes to a non-randomized group, where the intervention was implemented in a “real world” setting, to the
original trial control group. In this “real world” group, participants were recommended to consume EVOO and
nuts, but were not provided with these foods. The “real world” intervention was associated with lower incidence
of proteinuria but did not have an effect on systolic or diastolic blood pressure at 24-28 GW or 36-38 GW,
gestational hypertension, or preeclampsia.

The Spanish IMPACT BCN trial?” randomized intervention group participants to a Mediterranean-style diet
supplemented with walnuts and EVOO and control group participants to usual care. Participants in the
intervention group had higher mean blood pressure at follow-up compared to the control group. There were no
statistically significant differences in risk of preeclampsia or incidence of gestational hypertension, eclampsia,
or HELLP syndrome between groups.
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Observational studies

Studies that suggest an association between dietary patterns and lower risk of HDP

Dietary patterns based on the following indices/scores were statistically significantly associated with lower risk
of HDP and/or lower blood pressure: DASH and its variations,? 4 18 22 Mediterranean Diet Score and its
variations,® 6 Healthy Eating Indices,'* '® New Nordic Diet,'® Norwegian Fit for Delivery diet," and the Chinese
Dietary Guidelines Compliance Index for Pregnant Women (CDGCI-PW).5 Dietary patterns based on the
following indices/scores may suggest a beneficial association with risk of HDP and/or blood pressure, despite a
lack of statistically significant results: Healthy Eating Indices,'® 22 DASH,?? and alternate Mediterranean Diet."®
However, some of these results had small magnitudes of effect.'® 22 These patterns were generally
characterized by higher intakes of vegetables, fruits, whole grains, legumes, and nuts and seeds, and lower
intakes of red and processed meat, added sugars, and sodium.

The following dietary patterns derived via factor or cluster analysis were statistically significantly associated
with lower risk of HDP and/or lower blood pressure: ‘Western’ DP,° ‘Healthy’ DP,® 15 ‘Mediterranean’ DP,2°
‘Health and sustainability’ DP,?' ‘Vegetable’ DP,? ‘Seafood’ DP,'? ‘Fish-seafood-FFQ’ DP,'? and a ‘Sweet food-
seafood-TFD’ DP."? The following dietary patterns derived via factor or cluster analysis suggested a beneficial
association with risk of HDP and/or blood pressure, despite a lack of statistically significant results: ‘Cakes and
sweets’ DP,? ‘Pasta, sweetened beverages, oils and condiments-based’ DP,* ‘Fruit & Veg’ DP,® ‘Wheaten food-
coarse cereals-TFD’ DP,'? ‘Vegetable-fruit-rice-FFQ’ DP,'? ‘Sweets’ DP.'3 These patterns were generally
characterized by higher intakes of vegetables, fruits, fish, and unsaturated fats. There were few other
consistencies among the dietary patterns.

Results and methods of interest from these articles are included below and in Table 7.

Three articles were secondary analyses of an RCT.3 6 ! The secondary analysis of the Irish ROLO trial found
that greater alignment with DASH was associated with lower third trimester (but not second trimester) diastolic
blood pressure and mean arterial pressure; however, it was not associated with systolic blood pressure.? The
secondary analysis from the Spanish GESTAFIT trial® reported that greater alignment with the MedDietScore
at 16 GW was associated with lower systolic and diastolic blood pressure at 34 GW. In a secondary analysis of
the Norwegian Fit for Delivery (NFFD) trial,’* when additionally controlling for physical activity, greater
alignment with the NFFD diet score in early pregnancy was statistically significantly associated with a reduced
risk of total preeclampsia, and was nearly significantly associated with a reduced risk of severe
preeclampsia/HELLP/eclampsia. When confined to the control group from the original trial, findings for risk of
total preeclampsia were no longer statistically significant.

Three articles reported a stronger association between DP and risk of HDP among some groups at higher risk
compared to participants at lower risk for HDP, although results were not consistent.'® 2.3 One article from the
Norwegian MoBa cohort'® reported that greater alignment with the New Nordic Diet was associated with
reduced risk of total preeclampsia in all participants, participants who smoked during pregnancy, participants
who didn't smoke during pregnancy, and participants with T1 or T2 DM (but not GDM). Stronger associations
were generally observed among nulliparous participants and participants with pre-pregnancy BMI <30 kg/m?,
whereas weaker or statistically non-significant associations were observed among multiparous participants and
participants with pre-pregnancy BMI 230 kg/m?. An article from the China-based Born in Shenyang Cohort
Study (BISCS) cohort'? reported that greater alignment with the ‘Sweet food-seafood TFD’ DP and the ‘Fish-
seafood-FFQ’ DP was associated with lower risk of gestational hypertension among those with pre-pregnancy
BMI =24 kg/m?, but not among those with pre-pregnancy BMI <24 kg/m?2. A third article from the Danish
National Birth Cohort'® noted that greater alignment with the ‘Seafood’ DP was associated with lower risk of
gestational hypertension in all participants, participants with pre-pregnancy BMI 18.5-24.9 kg/m?, and
participants with both male and female (trend neared significance) fetuses, but not in participants with pre-
pregnancy BMI <18.5 kg/m? or 225 kg/m?. Greater alignment with the ‘Seafood’ DP was associated with lower
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risk of preeclampsia in all participants, but the association was not statistically significant in any subgroup
analysis.

Two articles from the Generation R Study?® 2?2 found that lower alignment with a DP was associated with
greater risk of HDP and/or blood pressure compared to high alignment.?% 22 Lower alignment with DASH?2 or
the ‘Mediterranean’ DP2° was associated with higher diastolic blood pressure during middle and/or late
pregnancy. Lower alignment with the ‘Mediterranean’ DP, but not DASH, was associated with higher systolic
blood pressure in mid pregnancy and a higher risk of both gestational hypertension and preeclampsia.

Li et al. analyzed results from the NICHD Fetal Growth Studies—Singletons cohort' and found that greater
alignment with DASH, alternate Mediterranean Diet, and Alternative Healthy Eating Index were associated with
reduced risk of gestational hypertension and/or preeclampsia, but the results varied by timing of dietary
assessment (8-13 GW, 16-22 GW, and 24-29 GW) and by which quartiles were compared.

An article from an Iran-based cohort study® reported that greater alignment with the ‘Healthy’ DP was
marginally associated with reduced risk of preeclampsia but not risk of high diastolic or systolic blood pressure.
Hajianfar et al. also reported that alignment with the highest quartile of the ‘Western’ DP was associated with
reduced risk of high diastolic blood pressure when compared to the lowest quartile, but the overall association
across quartiles was not statistically significant. In addition, greater alignment with the ‘Western’ DP was
associated with reduced risk of high systolic blood pressure across quartiles. This contrasts with results from
the same study, in which the ‘Western’ DP is associated with higher risk of preeclampsia, which is detailed
below.

Seven articles reported statistically non-significant results that tended to be in the same direction as statistically
significant results.® 9 12 18,19, 22,23 Three articles reported statistically non-significant results that tended to be in
the opposite direction as statistically significant results, meaning that dietary patterns commonly considered
“detrimental” suggested a beneficial association with risk of HDP and/or blood pressure.? 4 13

Studies that suggest an association between dietary patterns and higher risk of HDP

No dietary patterns based on indices/scores were statistically significantly associated with a higher risk of HDP
and/or higher blood pressure. The following dietary patterns derived via factor or cluster analysis were
statistically significantly associated with higher risk of HDP and/or higher blood pressure: ‘Western’ DP,° 13
‘Processed’ DP,? ‘Traditional’ DP,?° and a ‘Rice/Pasta/Poultry’ DP.'® The following dietary patterns derived via
factor or cluster analysis suggested a detrimental association with risk of HDP and/or blood pressure, despite a
lack of statistically significant results: ‘Fish, poultry, and vegetables-based’ DP,* ‘Snacks’ DP,2
‘Vegetable/Prudent’ DP,3 ‘Sweets’ DP,'3 ‘Obesogenic’ DP vs. ‘Traditional’ DP,"” and ‘Intermediate’ vs.
‘Traditional’ DP."” These patterns were generally characterized by higher intakes of vegetables (primarily
potatoes and French Fries), refined grains, and added sugars. There were few other consistencies among the
dietary patterns.

Results and methods of interest from these articles are included below and in Table 7.

The Iran-based cohort study® previously mentioned above also reported that greater alignment with the
‘Western’ DP was associated with higher risk of preeclampsia. This contrasts with results from the same study
that the ‘Western’ DP is associated with lower risk of high diastolic and systolic blood pressure.

An article from the Danish National Birth Cohort'® also found that greater alignment with the ‘Western’ DP was
associated with higher risk of preeclampsia and gestational hypertension, although results varied by pre-
pregnancy BMI, fetal sex, and timing and severity of the diagnosis. lkem et al. additionally reported that greater
alignment with the ‘Rice/Pasta/Poultry’ DP was associated with higher risk of gestational hypertension, but not
risk of preeclampsia or severe preeclampsia.
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Timmermans et al. noted in their analysis of the Generation R Study?° that greater alignment with the
‘Traditional’ DP was associated with higher risk of both gestational hypertension and preeclampsia, as well as
higher systolic blood pressure in both mid and later pregnancy, but results for diastolic blood pressure were
inconsistent.

Three articles reported statistically non-significant results that tended to be in the same direction as statistically
significant results.® '3 17 Two articles reported statistically non-significant results that tended to be in the
opposite direction as statistically significant results, meaning that dietary patterns commonly considered
“beneficial” suggested a detrimental association with risk of HDP and/or blood pressure.* '3

Studies that report unclear statistically non-significant findings

Half of observational study articles reported statistically non-significant results that indicated a null association?
3.7.13 or that were unclear® 8 9 12-14.17 dye to due to analyses which compared one dietary pattern to a different
dietary pattern,'” dietary patterns with combinations of foods that were difficult to interpret,? ° 2. 13 and/or
reported results by quantiles did not show a suggested trend in direction.?. 8 9 12,14

Conclusion statement and grade

The 2025 Dietary Guidelines Advisory Committee did not draw a conclusion statement for the systematic
review question, “What is the relationship between dietary patterns consumed during pregnancy and risk of
hypertensive disorders of pregnancy?” based on their review of the body of evidence. (see Table 6)

A conclusion statement cannot be drawn about the relationship between dietary patterns consumed during
pregnancy and risk of hypertensive disorders of pregnancy because of substantial concerns with consistency,
directness, and precision in the body of evidence. (Grade: Grade Not Assignable)

Table 6. Conclusion statement, grade for dietary patterns consumed during pregnancy and risk of hypertensive
disorders of pregnancy

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

Conclusion pregnancy and risk of hypertensive disorders of pregnancy because of substantial concerns with consistency,
Statement

directness, and precision in the body of evidence.
Grade Grade Not Assignable
Body of 31 articles: 16 prospective cohort studies, 6 randomized controlled trials, 1 non-randomized controlled trial
Evidence
Rationale None of the intervention studies were designed to directly examine the relationship between dietary patterns

during pregnancy and risk of hypertensive disorders during pregnancy, and the low incidence of the outcome
limited precision of results. In addition, the available evidence was too inconsistent, both in the composition of
the dietary patterns and the direction of the results, to draw a conclusion.

None of the intervention studies were designed to directly examine the relationship between dietary patterns
during pregnancy and hypertensive disorders of pregnancy. Accordingly, the intervention studies were not
sufficiently powered to detect differences between groups in the relatively rare outcome. In observational study
articles, power analyses were not commonly reported and there was only one that noted having a large
enough sample size to detect differences in an HDP outcome with adequate statistical power. Additionally,
there were substantial inconsistencies in the direction of results from both the intervention study and
observational study articles. Some dietary patterns with similar foods and beverages had a beneficial,
detrimental, and/or non-significant association with the outcomes. Therefore, it was not possible to identify a
combination of foods and beverages that were consistently associated with risk of HDP and/or blood pressure.
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In addition, only 2 cohorts (MoBa and the Danish National Birth Cohort) noted large enough sample sizes to
estimate risk of hypertensive disorders of pregnancy with significant statistical power.

More than half of the trials had high risk of bias overall due to concerns about deviations from intended
interventions and selective reporting of the results. For deviations from intended interventions, issues arose
when more participants in one group were diagnosed with GDM and the trial reported risk of HDP, which likely
occurs after a GDM diagnosis. If participants diagnosed with GDM were treated with diet or insulin and GDM
rates differed between the intervention and control group, this could have affected the HDP results later in
pregnancy. There were also concerns about selective reporting of results when there was no pre-specified
analysis plan, when there were more analyses listed in the protocol than what was reported in the article, or
when there was not strong justification for secondary analyses in a subset of participants that were not
specified in the original protocol. Risk of bias domain ratings for intervention study articles can be found in
Table 8 and Table 9.

All observational study articles had overall high risk of bias due to concerns about confounding, post-exposure
interventions, missing data, and selective reporting of the results. Only a handful of observational studies
controlled for all key confounders while also not controlling for any post-exposure variables (e.g., gestational
weight gain). Issues arose for post-exposure interventions when GDM rates differed by alignment to a dietary
pattern(s), but GDM was not controlled for in the analyses. Selection bias was suspected if participants were
excluded from the study or analysis based on characteristics that were observed after the start of the exposure
that were likely to have been influenced by both the exposure and the outcome. Some articles also did not
report adequate information on missing data or did not perform analyses to suggest the results were not biased
by missing data. Concerns about selection of the reported result were due to the lack of a pre-specified
analysis plan or suspicion that results may have been selected based on magnitude or statistical significance.
Risk of bias domain ratings for observational study articles can be found in Table 10.

Publication bias is always a concern and is a risk in this systematic review because the search did not include
the gray literature. However, this body of evidence includes articles with both large and small sample sizes, as
well as significant and null findings, so publication bias may be less likely.

Summary of conclusion statement and grade

The 2025 Dietary Guidelines Advisory Committee did not draw a conclusion statement” for the systematic
review question: “What is the relationship between dietary patterns consumed during pregnancy and risk of
hypertensive disorders of pregnancy?”.

A conclusion statement cannot be drawn about the relationship between dietary patterns consumed during
pregnancy and risk of hypertensive disorders of pregnancy because of substantial concerns with consistency,
directness, and precision in the body of evidence. (Grade: Grade Not Assignable)

" 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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Research recommendations

To more adequately assess the relationship between dietary patterns during pregnancy and risk of
hypertensive disorders of pregnancy, additional research is needed that should:

1.

Include populations representative of all Americans, such as diversity in race and/or ethnicity, SEP,
disability status, and gender identity. Of note, no included studies reported including American Indian or
Alaska Native participants and a single study included Native Hawaiians.

Clearly describe characteristics related to health disparities (e.g., racial or ethnic group, religion,
socioeconomic status, 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).

Conduct well-designed and sufficiently powered trials where the isolated effect of the dietary pattern is
on risk of hypertensive disorders of pregnancy and where the dietary patterns are described in
sufficient detail.

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.

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.

a. Consider treatment of GDM as a potential mediator in the relationship between dietary patterns
consumed during pregnancy and HDP.

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.

In addition to other planned analyses, evaluate the dietary pattern against existing indices of dietary
quality (e.g., Healthy Eating Index) to facilitate comparison across studies and carefully describe food
groups in dietary patterns.

Collect information on prenatal supplementation, including nutrient types and amounts, and consider
supplementation in study design and/or analytic plans.

Since practical considerations limit most studies on pregnancy to observational designs, detailed
collection and reporting of characteristics, behaviors and their timing and accounting for these factors in
the analysis is critical.

nesr.usda.gov | 32



Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Table 7. Evidence examining the relationship between dietary patterns consumed during pregnancy and hypertensive disorders of pregnancy?

Study Characteristics

Intervention or Exposure and Outcome

Results

Confounders, Funding, and
Summary

RCT

Al Wattar, 20194

RCT, Parallel-arm, United
Kingdom, ESTEEM

Baseline N=1252; Analytic N=
1137 (Attrition: 9%)

e Age (y): IG: 31.415.2; CG:
30.945.2
0 >40 (%): 1G: 3.9; CG: 3.1

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

¢ Baseline BMI (%): 25-29.9: I1G:
16.7; CG: 16.7; 230: 1G: 69.1;
CG: 69.6

¢ History of PE (%): 1G: 3.7; CG:
4.8

e Current T1 or T2 DM (%): 0.0

IG vs. CG
24 h recall at baseline (~18 GW);
ESTEEM Q at 20, 24, 28, 32, and 36 GW

DP Description:

¢ Control (CG): Received usual care and antenatal
dietary advice as per U.K. national recommendations

e Intervention (IG): High intake of nuts, EVOO, fruit,
vegetables, non-refined 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

Outcome and assessment methods:
PE assessed at: >20 GW

New onset PE: Systolic BP 2140 mm Hg or diastolic
BP =90 mmHg (=2 readings, 4-6 hr apart) and new
onset proteinuria (spot urine PCR >30 mg/mmol, 24-hr
urine protein >300 mg, or 22+ on urine dipstick)

Superimposed PE: new onset proteinuria in
participants w/ chronic HTN; Serum alanine

Preeclampsia
Multivariable logistic regression
aOR (95% Cl)

All participants: 1.43 (0.84, 2.43), p=0.19

Baseline BMI >30: 1.65 (0.88, 3.11),
p=0.05

Baseline BMI <30: 0.99 (0.37, 2.69),
p=0.05
p for interaction=0.40

Raised TG at baseline: 1.13 (0.47, 2.71),
p=0.05

Normal TG at baseline: 1.21 (0.59, 2.46),
p=0.05
p for interaction=0.91

Chronic HTN: 3.62 (0.65, 20.01), p=0.05

No chronic HTN: 1.26 (0.71, 2.24), p=0.05
p for interaction=0.25

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP

Other covariates: Personal history of
GDM, Family history of HDP, Family
history of DM, History of stillbirth,
Recruitment center

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

Summary: In metabolically at risk
participants, a simple, individualized,
Mediterranean-style diet supplemented
with mixed nuts and EVOO did not have
a significant effect on risk of new onset
or superimposed preeclampsia
compared to usual care.

nesr.usda.gov | 33



Study Characteristics

Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Intervention or Exposure and Outcome

Results

Confounders, Funding, and
Summary

aminotransterase concentration >70 U/L or worsening
HTN in participants w/ chronic HTN AND proteinuria at
baseline.

Eclamptic seizures w/ no HTN or proteinuria also
considered PE.

Assaf-Balut, 2017%°

RCT, Parallel-arm, Spain, The
St. Carlos GDM Prevention
Study

Baseline N=1000; Analytic N=
874 (Attrition: 13%)

e Age (y): CG: 32.745.3; IG:
33.24¢5.0

o Race/Ethnicity (%): White: CG:

67.8; IG: 69.0; Hispanic: CG:
28.4; 1G: 28.6; Other: CG: 3.8;
IG: 2.4

e SEP:
o Education (%): Elementary:

CG: 10.8; 1G: 6.8; University:

CG:50.2;1G: 50.4
o Employment (%): CG: 75.2;
IG: 78.0
e Pre-pregnancy BMI: CG:
23.344.0; IG: 22.943.6
e Current GDM (%): CG: 23.4;
IG: 17.1, p=0.012
¢ Smoking (%): CG: 8.0; IG: 8.6

IGvs. CG
FFQ at: 8-12 GW, 24-28 GW, and 36-38 GW

DP Description:

¢ Both the intervention group (IG) and control group
(CG) given the same basic MedDiet
recommendations: 22 svg/d vegetables, =3 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.

IG 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

Systolic BP
Student t test or Mann-Whitney U test
Mean+SD, mmHg

24-28 GW: CG: 105£11; IG: 10511,
p=0.189

36-38 GW: CG: 112+13; IG: 112+11,
p=0.193

Diastolic BP
Student t test or Mann-Whitney U test
Mean+SD, mmHg

24-28 GW: CG: 63+9; IG: 63+10, p=0.819
36-38 GW: CG: 72+9; IG: 739, p=0.316

Gestational Hypertension
Chi-squared test, %

CG: 4.3;1G: 3.0, p=0.195

Preeclampsia
Chi-squared test, %

CG: 2.5; 1G: 1.6, p=0.247

Proteinuria
Chi-squared test, %

CG: 1.4;1G: 0.5, p=0.298

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP

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 had no
significant effect on systolic or diastolic
blood pressure at either 24-28 or 36-38
GW, gestational hypertension,
preeclampsia, or proteinuria.
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Study Characteristics Intervention or Exposure and Outcome Results Confounders, Funding, and
Summary
¢ Negative components: Red or processed meat;
Butter, margarine, or cream; SSB; Commercial
pastries
Outcome and assessment methods:
BP assessed at: 24-28 GW and 36-38 GW;
Gestational HTN, PE, and Proteinuria assessed at:
>20 GW
BP assessed while sitting after resting for 10 min.
Gestational HTN: =140 mmHg SBP/90 mmHg DBP
PE: 2140 mmHg SBP/90 mmHg DBP w/ proteinuria
2300 mg in 24h
Proteinuria: 2300 mg in 24h w/ <140 mmHg SBP and
<90 mm Hg DBP
Assaf-Balut, 201926 IG vs. CG Systolic BP Key confounders accounted for:

RCT, Parallel-arm, Spain, St.
Carlos GDM Prevention Study
Baseline N=823; Analytic N= 697
(Attrition: 15%)

o Age (y): CG: 32.5415.29; IG:
32.92+4.92
o Race/Ethnicity (%):  White:

CG: 67.1; 1G: 67.8; Hispanic:

CG: 29.1; IG: 30.3; Other: CG:

3.9;1G: 1.9

o SEP:

o Education (%): Elementary:
CG: 7.6; I1G: 6.1; University:
CG:50.1;1G: 51.4

o Employment (%): CG: 75.3;
IG: 79.2

e Pre-pregnancy BMI:  CG:

22.9+3.8; IG: 22.443.3

e Current GDM (%): 0.0
e Smoking (%): CG: 7.4; 1G: 8.3

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

DP Description:

¢ Both the intervention group (IG) and control group
(CG) given the same basic MedDiet
recommendations: 22 svg/d vegetables, =3 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.

IG 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.

¢ 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

Student t test or Mann-Whitney U test
Mean diff (95% CI), mmHg

24-28 GW: -1.5 (-3.2, 0.3), p=0.097
36-38 GW: -0.9 (-3.5, 1.8), p=0.517

Diastolic BP
Student t test or Mann-Whitney U test
Mean diff (95% CI), mmHg

24-28 GW: -0.8 (-2.2, 0.6), p=0.279
36-38 GW: -1.7 (-3.7, 0.1), p=0.068

Gestational Hypertension
Chi-squared test, %

CG: 3.3; 1G: 3.6, p=0.484

Preeclampsia
Chi-squared test, %

CG: 1.2;1G: 1.9, p=0.311

Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP, DM in current
pregnancy

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 had no
significant effect on systolic or diastolic
BP at either 24-28 or 36-38 GW,
gestational hypertension, preeclampsia,
or proteinuria, although slightly higher
diastolic blood pressure neared
significance at 36-38 GW.
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Intervention or Exposure and Outcome

Results

Confounders, Funding, and
Summary

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

Outcome and assessment methods:

BP assessed at: 24-28 GW and 36-38 GW;
Gestational HTN, PE, and Proteinuria assessed at:
>20 GW

BP assessed while sitting after resting for 10 min.
Gestational HTN: 2140 mmHg SBP/90 mmHg DBP

PE: 2140 mmHg SBP/90 mmHg DBP w/ proteinuria
2300 mg in 24h

Proteinuria: 2300 mg in 24h w/ <140 mmHg SBP and
<90 mm Hg DBP

Proteinuria
Chi-squared test, %

CG: 1.2;1G: 0.6, p=0.313

Crovetto, 202127

RCT, Parallel-arm, Spain,
IMPACT BCN

Baseline N=814; Analytic N= 793
(Attrition: 3%)

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

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

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

DP Description:

e Intervention group (IG): Participants received dietary
training and personalized advice to increase
adherence to the Mediterranean diet, including
increasing intake of whole grain cereals (=5 svg/d);
vegetables and dairy products (=3 svg/d); fresh fruit
(=2 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).

Preeclampsia according to ITT analysis
Logistic regression
Risk difference (95% Cl); OR (95% CI)

-3.6 (-7.3, 0.0); 0.58 (0.34, 1.01), p=0.05

Preeclampsia according to PP analysis
Logistic regression
OR (95% CI)

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

0.55 (0.29, 1.07), p=0.08

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of 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: A Mediterranean-style DP
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Intervention or Exposure and Outcome

Results

Confounders, Funding, and
Summary

o SEP:

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

e Pre-pregnancy BMI: IG:

2414.8; CG: 23.944.8

o History of PE (%): IG: 6.6; CG:
5.2

e Current DM (%): IG: 5.4; CG:
4.0

e Smoking (%): 1G: 6.9; CG: 9.5

¢ Control group (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.

¢ 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

Outcome and assessment methods:

BP assessed at: 19-23.6 GW and 34-36 GW; PE
assessed at: 220 GW,; Gestational HTN, Eclampsia,
HELLP assessed at: NR

BP measured by dietitian.

PE: SBP 2140mmHg or DBP 290mmHg =4h apart and
proteinuria 2300 mg/24 h

Gestational HTN, Eclampsia, HELLP: Recorded within
28d after delivery

Mean Blood Pressure
ANCOVA

Mean diff (95% CI)

1.3 (0.3, 2.4), p<0.05

Gestational HTN
Chi-squared, %
IG: 2.0; CG: 2.3, p=0.84

Eclampsia
Chi-squared, %
IG: 0.3; CG: 0.0, p=0.31

HELLP
Chi-squared, %
IG: 0.3; CG: 0.0, p=0.31

supplemented with walnuts and EVOO
did not have a significant effect on risk
of preeclampsia or incidence of
gestational hypertension, eclampsia, or
HELLP syndrome. The intervention
increased mean blood pressure from
baseline to follow-up in the IG
compared to the CG.

Dodd, 2019%

RCT, Parallel-arm, Australia,
OPTIMISE

Baseline N=641; Analytic N= 629
(Attrition: 1%)

o Age (y): 31.5314.76
e Race/Ethnicity (%): White:
67.46; Asian: 15.01; Indian,
Pakistani, Sri Lankan: 8.06;
Other: 9.47
e SEP:
o SEIFA IRSD (%): Quintile 1
(most disadvantaged): 16.75;
Quintile 5: 17.85

Ll vs. SC
FFQ at: Trial entry (10-20 GW), 28 GW, and 36 GW

DP Description:

e Lifestyle Intervention (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 fiber, and to
consume 2 svg/d fruit, 5 svg/d vegetables and 3
svg/d dairy.

Gestational Hypertension
Log Binomial Regression
OR (95% Cl)

1.87 (0.52, 6.70), p=0.338
Preeclampsia
Log Binomial Regression

OR (95% Cl)

0.70 (0.25, 1.96), p=0.502

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP, DM in current
pregnancy

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

Summary: A lifestyle intervention with
dietary advice consistent with Australian
dietary standards had no significant
effect on risk of gestational
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Intervention or Exposure and Outcome Results

Confounders, Funding, and
Summary

o Baseline BMI: Median (IQR):
22.20 (20.87, 23.60)
e Smoking (%): 4.42

e Standard Care (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.

Outcome and assessment methods:
PE and Gestational HTN assessed at: >20 GW

Gestational HTN: Systolic BP 2140 mmHg and/or
diastolic BP 290 mmHg

PE: Gestational HTN and (=1): proteinuria (300
mg/24h or spot urine protein/creatinine ratio 230
mg/mmol); renal insufficiency (serum/plasma
creatinine =0.09 mmol/L or oliguria); liver disease;
neurological problems; hematological disturbances;
fetal growth restriction

hypertension or preeclampsia
compared to standard care.

Khoury, 20052°

RCT, Parallel-arm, Norway,
CARRDIP

Baseline N=290; Analytic N=269
(Attrition: 7%)

e Age (y): CG: 29.8+3.4; IG:
29.63.7

e SEP:
o Education >12y (%): CG:

84.6;1G: 79.4

e Baseline BMI: CG: 24.3+2.7;
IG: 24.3£2.9

¢ High-risk pregnancies caused
by DM (%): 0.0

e Smoking (%): 0.0

IG vs. CG HDP
Weighed food record at: 4d during 19-24 GW, 6d Fisher exact test
during 24-30 GW and 30-36 GW OR (95% ClI)

* Intervention (IG): Diet aimed to aimed to limit dietary 1 ¢ (0.5, 2.5), p=1.0
cholesterol to 150 mg/d and replace SFA by MUFA
and PUFA. Participants encouraged to consume
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; fresh fruits
and vegetables (=64); skimmed or low-fat dairy
products in place of full fat products; meat for a main
meal twice a week and use legumes, vegetable main
dishes, fatty fish, or poultry with the fat trimmed off
on the other days; coffee was limited to 2 cups of
filtered coffee a day. Cooking lessons scheduled to
implement special foods (e.g., legumes, olive oil).

e Control (CG): Usual diet based on Norwegian
foodstuffs. Participants were asked to not to

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP

Funding: The Norwegian Council on
Cardiovascular Disease

Summary: A cholesterol-lowering diet
did not have a significant effect on risk
of hypertensive disorders of pregnancy.
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Introduce more olls or low-fat meat and dairy
products than usual.

Adherence: During the study period, the IG consumed
significantly more fish and fish products, including fatty
fish; rapeseed-based margarine; oils, including olive oil
and rapeseed oil; nuts, olives, and seeds; vegetables;
and fruits during the study period, as well as
significantly less fatty milk; meat and meat products;
fatty minced meat; butter; and hard margarines
compared to the CG

Outcome and assessment methods:
HDP assessed at: >20 GW
Obtained from hospital records.

HDP: Gestational HTN (BP >140/90 mmHg at 2
occasions =6h apart) w/or w/o proteinuria (1+ on a
dipstick assay)

Melero, 202030

RCT, Parallel-arm, Spain, St.
Carlos GDM prevention study
Baseline N=600; Analytic N= 260
(Attrition: 9%)

e Age (y): CG: 31.315.6; IG:

31.715.4

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;
IG: 40.6; Unknown: CG: 1.4;
IG: 0.7

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

e Pre-pregnancy BMI: CG:

24.414.0; 1G: 24.1£3.4

e Current GDM (%): CG: 25.8;
IG: 14.8, p=0.021

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

DP Description:

¢ Both the intervention group (IG) and control group
(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 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. They were also instructed to be
physically active and walk >30 min/d.

IG recommended to consume =40 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.

Systolic BP

Student t test or Mann-Whitney U test if
normal distribution; Shapiro-Wilk test if
not-normal distribution

Mean+SD, mmHg

24-28 GW: CG: 104+11; IG: 106+11,
p=0.131

36-38 GW: CG: 115+16; IG: 113+13,
p=0.631

Diastolic BP

Student t test or Mann-Whitney U test if
normal distribution; Shapiro-Wilk test if
not-normal distribution

Mean+SD, mmHg

24-28 GW: CG: 6349; IG: 63+9, p=0.864
36-38 GW: CG: 72+9; IG: 729, p=0.192

Gestational Hypertension
Chi-squared test, %

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP

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

Summary: Among Hispanic
participants, a MedDiet supplemented
with EVOO and pistachios (IG) did not
have an effect on systolic blood
pressure or diastolic blood pressure at
24-28 GW or 36-38 GW, gestational
hypertension, preeclampsia, or
proteinuria compared to lower
alignment with a MedDiet (CG).
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e Smoking (%): CG: 0.7; 1G: 0.7

Adherence: MEDAS scores did not difter between the
groups at baseline. Scores significantly increased over
time in the IG, while no changes in the CG were
observed. 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: 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

e Alcohol and fruit (including juice) component
excluded

Outcome and assessment methods:

BP assessed at: 24-28 GW and 36-38 GW;
Gestational HTN, PE, and Proteinuria assessed at:
>20 GW

BP assessed while sitting after resting for 10 min.
Gestational HTN: >140 mmHg SBP or >90 mmHg
DBP

PE: Gestational HTN w/ proteinuria (>300 mg in 24h)
Proteinuria: >300 mg in 24h w/o gestational HTN

CG:6.1; 1G: 5.5, p=0.925
Preeclampsia
Chi-squared test, %

CG: 4.5;1G: 3.9, p=0.521

Proteinuria
Chi-squared test, %

CG: 2.3;1G: 0.0, p=0.129

Zhao, 20223

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

e Age (y): CG: 2845.2; IG:
29.4+5.6
e SEP:
o Employed (%): CG: 75.2; IG:
46.4

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

DP Description:

¢ 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

e Intervention group (IG): Recommended to consume
240 ml/d EVOO and 25-30 g/d roasted pistachios
recommended; Weekly visits with a dietitian

Systolic BP
Student t test
Mean+SD, mmHg

24-28 GW: IG: 110+£13; CG: 10014,
p=1.00

36-38 GW: IG: 114+18; CG: 115416,
p=0.512

Diastolic BP
Student t test
Mean+SD, mmHg

24-28 GW: IG: 61+9; CG: 608, p=0.189

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP,

Funding: None

Summary: A MedDiet with
recommended additional EVOO and
pistachios had no effect on blood
pressure at 24-28 GW or 36-38 GW,
gestational hypertension, or
preeclampsia.
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o Education (%) High school:
CG: 0.1; 1G: 10.8; Unknown:
CG:6.4;1G: 1.2

e Pre-pregnancy BMI: CG:

23.3+3.9; 1G: 22.843.4

e FBG <92 mg/dl (%): 100

e Current GDM (%): CG: 20.4;
IG: 13.6, p=0.042

o Smoking (%): Current: CG:
24;1G: 2

¢ Control group (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 I1G 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

Outcome and assessment methods:
BP assessed at 24-28 GW and 36-38 GW; Gestational
HTN, PE, and Proteinuria assessed at: >20 GW

Gestational HTN and PE recorded as pre-delivery
outcomes. BP monitored after participants sat for 210
min.

Gestational HTN: Systolic BP 2140 mm Hg and
diastolic BP 290 mm Hg

PE: Gestational HTN w/ proteinuria (>300mg in 24h)

36-38 GW: 1G: 74+7; CG: 7416, p=1.00
Gestational Hypertension
Chi-squared test, %

IG: 2.4; CG: 3.6, p=0.431

Preeclampsia
Chi-squared test, %

IG: 1.6; CG: 2.0, p=0.736

NRCT

Melero, 20203°

NRCT, Spain, St. Carlos GDM
prevention study

Baseline N=600; Analytic N= 416
(Attrition: 9%)

e Age (y): CG: 31.3+5.6; RW:
31.445.7

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

DP Description:

¢ Both the intervention group (IG) and control group
(CG) given the same basic MedDiet
recommendations: 22 svg/d vegetables, =3 svg/d
fruit (avoiding juices), 3 svg/d skimmed dairy
products, wholegrain cereals, 2-3 svg legumes/wk,

Systolic BP

Student t test or Mann-Whitney U test if
normal distribution; Shapiro-Wilk test if
not-normal distribution

Mean+SD, mmHg

24-28 GW: CG: 104+11; RW: 105%11,
p=0.164

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP

Funding: Fundacion para Estudios
Endocrinometabolicos, IdISSC Hospital
Clinico San Carlos; the Instituto de
Salud Carlos Il of Spain
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o Race/Ethnicity (%): Hispanic:

100

o SEP:

o Education (%): Elementary:
CG: 19.7; RW: 11.2;
Secondary: CG: 47.2; RW:
50.8; University: CG: 31.7;
RW: 35.5; Unknown: CG:
1.4;RW: 25

o Unemployed (%): CG: 69.0;
RW: 73.3

¢ Pre-pregnancy BMI: CG:
24.4+4.0; RW: 23.4+3.6,
p=0.033

e Current GDM (%): CG: 25.8;
RW: 13.4, p=0.011

e Smoking (%): CG: 0.7; RW:
1.6

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.

IG 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 the
groups at baseline. Scores significantly increased over
time in the IG, while no changes in the CG were
observed. 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: 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

Outcome and assessment methods:

BP assessed at: 24-28 GW and 36-38 GW;
Gestational HTN, PE, and Proteinuria assessed at:
>20 GW

BP assessed while sitting after resting for 10 min.
Gestational HTN: >140 mmHg SBP or >90 mmHg
DBP

PE: Gestational HTN w/ proteinuria (>300 mg in 24h)
Proteinuria: >300 mg in 24h w/o gestational HTN

3638 GW. CG. 115210, RW. 115214,
p=0.256

Diastolic BP

Student t test or Mann-Whitney U test if
normal distribution; Shapiro-Wilk test if
not-normal distribution

Mean+SD, mmHg

24-28 GW: CG: 63+9; RW: 6319, p=0.413
36-38 GW: CG: 7249; RW: 7110,
p=0.589

Gestational Hypertension
Chi-squared test, %

CG: 6.1; RW: 2.1, p=0.05
Preeclampsia

Chi-squared test, %

CG: 4.5; RW: 1.4, p=0.245
Proteinuria

Chi-squared test, %

CG: 2.3; RW: 0.0, p=0.037

Summary: Among Hispanic
participants, a MedDiet in a real-world
(RW) setting was associated with lower
incidence of proteinuria and the
association neared significance for
lower incidence of gestational
hypertension. RW did not have an effect
on systolic or diastolic blood pressure at
24-28 GW or 36-38 GW or
preeclampsia, compared to CG.

Cohort Studies
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Index/Score

Arvizu, 2020' AHA Primary, AHA Secondary, & DASH (quintiles of = Total Preeclampsia Key confounders accounted for:

PCS, Denmark, DNBC
Analytic N =66,651

o Age at birth (y):

o AHA primary: Quintile 1:
29+4; Quintile 5: 3114,
p<0.05

o AHA secondary: Quintile 1:
29+4; Quintile 5: 314,
p<0.05

o DASH: Quintile 1: 3044;
Quintile 5: 31+4, p<0.05

e >High school graduate (%):

o AHA primary: Quintile 1: 32;
Quintile 5: 48, p<0.05

o AHA secondary: Quintile 1:
30; Quintile 5: 50, p<0.05

o DASH: Quintile 1: 33;
Quintile 5: 47, p<0.05

e Pre-pregnancy BMI:

o AHA primary: Quintile 1:
24.31+4.69; Quintile 5:
22.8+3.66, p<0.05

o AHA secondary: Quintile 1:
24.2+4.65; Quintile 5:
22.9+3.65, p<0.05

o DASH: Quintile 1: 24.414.66;

Quintile 5: 22.7+43.61,
p<0.05
o History of HDP (%): 0.0
o Never smoked (%):
o AHA primary: Quintile 1: 67;
Quintile 5: 82, p<0.05
o AHA secondary: Quintile 1:
65; Quintile 5: 84, p<0.05
o DASH: Quintile 1: 68;
Quintile 5: 81, p<0.05

alignment)
FFQ at: ~25 GW

DP Descriptions:

AHA Primary

¢ Positive components: Fruits and vegetables; Whole
grains; Fish and shellfish

¢ Negative components: SSB; Sodium
AHA Secondary

¢ Positive components: Fruits and vegetables; Whole
grains; Fish and shellfish; Nuts, seeds, and legumes

¢ Negative components: SSB; Sodium; Processed
meat; Saturated fat

DASH

¢ Positive components: Fruits and juices; Vegetables;
Nuts/legumes; Whole grains; Low-fat dairy

* Negative components: Red/processed meat; SSB;
Sodium

Outcome and assessment methods:
PE and Gestational HTN assessed at: NR

Diagnoses obtained via linkage to the Danish National
Patient Registry. Outcomes defined following
International Classification of Diseases-10 codes

Total PE includes severe PE.

Log-Poisson regression
RR (95% CI)

AHA Primary (Quintiles)

2 vs. 1 (Ref): 1.08 (0.92, 1.27),

3 vs. 1 (Ref): 1.01 (0.86, 1.18),
)s
)

4 vs. 1 (Ref): 0.92 (0.77, 1.10
5vs. 1 (Ref): 0.90 (0.75, 1.08
p for trend=0.13

'O'CJ'U'O
vV IV IV IV
OOOO

AHA Secondary (Quintiles)

2 vs. 1 (Ref): 0.95 (0.81, 1.12),
3 vs. 1 (Ref): 0.90 (0.75, 1.08),
4 vs. 1 (Ref): 1.02 (0.86, 1.22),
5vs. 1 (Ref): 0.95 (0.79, 1.14),
p for trend=0.78

OOOO

2>
>
>
>

'U'O'CJ'O

DASH (Quintiles)

2 vs. 1 (Ref): 0.99 (0.83, 1.19),
3 vs. 1 (Ref): 1.02 (0.87, 1.20),
4 vs. 1 (Ref): 0.93 (0.77, 1.12),
5vs. 1 (Ref): 0.96 (0.80, 1.15),
p for trend=0.57

>0.0
>0.0
=0.0
>0.0

'CJ'O'O'U

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

Other covariates: TEI, Height, Vitamin
C intake, Vitamin E intake

Funding: March of Dimes Foundation;
the European Union; Danish National
Research Foundation; Danish Health
Foundation; Danish Heart Foundation;
NIH

Summary: Alignment with the AHA
Primary DP, AHA Secondary DP, and
DASH DP was not associated with risk
of total preeclampsia, severe
preeclampsia, or gestational
hypertension.

Subgroup analyses where participants
with gestational HTN or pre-pregnancy
chronic HTN were excluded, respectively,
did not substantively alter the results

Severe Preeclampsia
Log-Poisson regression
R (95% CI)

AHA Primary (Quintiles)

2 vs. 1 (Ref): 0.81 (0.56, 1.17), p

3 vs. 1 (Ref): 0.99 (0.70, 1.40),

4 vs. 1 (Ref): 0.92 (0.64, 1.33), p 2
5vs. 1 (Ref): 1.07 (0.74, 1.55), p=0
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p for trend=0.69

DASH (Quintiles)
2 vs. 1 (Ref): 1.05(0.73, 1.51

),
3 vs. 1 (Ref): 0.89 (0.64, 1.25),
4 vs. 1 (Ref): 0.96 (0.64, 1.44),
5vs. 1 (Ref): 1.12 (0.77, 1.63),

OOOO

>
>
>
>

'CJ'O'CJ'O

Gestational Hypertension
Log-Poisson regression
RR (95% Cl)

AHA Primary (Quintiles)

2 vs. 1 (Ref): 0.92 (0.69, 1.23),

3 vs. 1 (Ref): 1.08 (0.82, 1.41),
)s
)

4 vs. 1 (Ref): 0.95(0.71, 1.28
5vs. 1 (Ref): 1.20 (0.90, 1.60
p for trend=0.26

>0.0
>0.0
>0.0
=0.0

'O'CJ'U'O

DASH (Quintiles
2 vs. 1 (Ref): 0.85 (0.63, 1.15

),
3vs. 1 (Ref): 0.92 (0.74, 1.19),
4 vs. 1 (Ref): 1.07 (0.80, 1.44),
5vs. 1 (Ref): 0.99 (0.74, 1.33),
p for trend=0.80

0.0
0.0
0.0
0.0

>
>
>
>

'U'O'CJ'U

Subgroup analyses where participants
with preeclampsia were excluded did not

substantively alter the results

Courtney, 20203

PCS, Ireland, ROLO
Analytic N =465

e Age (y): 32.2+4.0

o Race/Ethnicity (%): White:
97.7; Other: 2.3

o SEP:
o Education (%): <3rd level:

42.8

o Early pregnancy BMI (%): 25-

29.9: 38.1; 230: 16.5

Modified DASH (continuous alignment)
Food Diary at: TM1, TM2, and TM3

DP Description:

¢ Positive components: fruit and fruit juice; vegetables;
whole grains; nuts/seeds/legumes; low-fat dairy

¢ Negative components: red lean/red processed meat;
SSB, sweet snacks, and desserts; sodium; salty
snacks

Systolic BP
Multiple linear regression

B (95% CI) per increase in DASH score

TM2: -0.169 (-0.961, 0.622), p=0.675
TM3: -0.268 (-0.987, 0.451), p=0.465

Multiple linear regression
B per 5-unit increase in DASH score

TM2: 0.005, p=0.990

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

Other covariates: Trial group; TEI
Funding: Health Research Centre for
Health and Diet Research; National

Maternity Hospital Medical Fund

Summary: Greater alignment with
DASH was associated with lower third
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e Current GDM (%): 2.2
e Current T1 or T2 DM (%): 0.0
e Smoking (%): 2.7

Outcome and assessment methods:
BP assessed at: 28 GW and 34 GW

Systolic BP and Diastolic BP measured by the doctors

and/or midwife at rest.

MAP calculated as [DBP + 1/3 x (SBP - DBP)]

1TM3: -0.330, p=0.471

Diastolic BP
Multiple linear regression
B (95% CI) per increase in DASH score

TM2: -0.439 (-0.953, 0.075), p=0.094
TM3: -0.680 (-1.194, -0.166), p=0.010

Multiple linear regression
B per 5-unit increase in DASH score

TM2: -0.385, p=0.236
TM3: -0.755, p=0.022

Mean Arterial Pressure
Multiple linear regression
B (95% CI) per increase in DASH score

TM2: -0.349 (-0.883, 0.184), p=0.199
TM3: -0.543 (-1.043, -0.043), p=0.033

Multiple linear regression
B per 5-unit increase in DASH score

TM2: -0.255, p=0.451
TM3: -0.615, p=0.055

trimester, but not second trimester,
diastolic blood pressure and mean
arterial pressure. Alignment with DASH
was not associated with second or third
trimester systolic blood pressure.

Ding, 20215

PCS, China, Tongji MCHC
Analytic N =1,489

e Age (y): Q1: 28.3+£3.5; Q4
28.6+3.5
o SEP:

o Education (%): <9y: Q1: 4.2;
Q4: 1.4; 216y: Q1: 50.6; Q4:
67.7, p<0.01

o Household income (%):
<1000 Yuan/mo: Q1: 1.2;

CDGCI-PW (continuous alignment)
FFQ at: 16-20 GW

DP Description:

¢ Positive components: staple foods (cereals and their
products, potatoes, and beans other than soybeans);
green leafy and colored vegetables (red and yellow);
milk and its products (milk, yogurt, formula milk
powder); soybean and its products; nuts; lean meat
(livestock and poultry meat); animal blood and liver;

iodized table salt, iodine-rich seafood

Gestational Hypertension
Multivariable logistic regression
OR (95% CI) per 10 pt score increase

0.30 (0.20,0.37), p<0.01
Alternately excluding one component of

the CDGCI-PW score did not
substantively change the association

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

Other covariates: GWG in TM2
Funding: National Program on Basic
Research Project of China; The
Fundamental Research Funds for the

Central Universities

Summary: Greater alignment with the
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Q4:0.2; 210,000 Yuan/mo:
Q1:12.7; Q4: 22.8, p<0.01
e Pre-pregnancy BMI: Q1:
21.1+2.9; Q4: 20.7+2.5

CDGCI-PW was associated with lower
risk of gestational HTN.

¢ Negative components: pickled food, fried food,
cream cake, chocolate, other high-salt, high-oil, and
high-sugar food

Outcome and assessment methods:
Gestational HTN assessed at: each study visit 220 GW

Gestational HTN: Diagnosed if BP 2140/90 mmHg

Flor-Alemany, 20216 MedDietScore (continuous alignment) Systolic BP Key confounders accounted for:

PCS, Spain, GESTAFIT FFQ at: 16 GW Linear regression Age, Physical activity, _SEP, Pr(le-
X 3, mmHg pregnancy BMI, Smoking, DM in current
Analytic N =107 DP Description: regnanc
ption: -0.260, p=0.007 pregnancy

* Age (y): 33.244.4 ¢ Positive components: Vegetables; Potatoes;

* SEP: . Legumes; Fruit; Whole Grains; Fish; Olive Oil. Diastolic BP Funding: Regional M,m_IStry. of Health of
o Education (%): Low: 10.9; Linear rearession the Junta de Andalucia; University of
High: 58.8  Negative components: Red and Processed Meat; B, mmH 9 Granada, Unit of Excellence on
o Pre-pregnancy BMI: (%) 25- Poultry; Full-Fat Dairy ’ 9 Exercise and Health (UCEES); Spanish
<30: 25.2; 230: 10.1 -0.198, p=0.044 Ministry of Education, Culture and
« Fasting glucose (mg/dL): ¢ Alcohol component excluded Sports
77.4£15.9 Outcome and assessment methods:
. §m0kin93(;%31 Current: 8.4; BP assessed at: 34 GW Summary: Grater alignment with the
ormer: 37. i
Systolic BP and Diastolic BP measured after 5 min rest gﬂsesiz;:’::;s\:ﬁhalto‘\ll\?e?&g?n d DBP at
on 2 separate occasions (w/ 2 min btw trials). Lowest
. 34 GW.
value selected for analysis.
Fulay, 20187 DASH & DASH OMNI (continuous alignment) Systolic BP Key confounders accounted for:

PCS, United States, Project
Viva

Analytic N =1,719

o Age (y): 32.214.9

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

o SEP:
o Household income (%):

<$20,000/y: 3.1; >$70,000/y:

60.1
o Education (%): Primary: 9.4;
=>College: 32.0

FFQ at: ~11 GW

DP Description:
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

Linear regression
B (95% Cl), mmHg

DASH: 0.07 (-0.04, 0.19), p=0.05
DASH OMNI: 0.05 (-0.06, 0.17), p=0.05

Diastolic BP
Linear regression
B (95% CI), mmHg

DASH: 0.05 (-0.04, 0.14), p=0.05
DASH OMNI: 0.05 (-0.04, 0.14), p=0.05

Hypertensive Disorders of Pregnancy

Age, Race/ethnicity, SEP, Pre-
pregnancy BMI, Smoking, Parity,
History of HDP, DM in current
pregnancy

Other covariates: GWG until FFQ; TEI
Funding: NIH

Summary: Alignment with DASH or
DASH OMNI was not associated with
systolic or diastolic blood pressure or
risk of hypertensive disorders of
pregnancy.
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e Pre-pregnancy BMI (%):  25-
<30: 21.7; 230: 12.9

e Previous HTN (%): 4.5

e Current GDM (%): 5.2

e T10or T2 DM (%): 0.0

e Smoking (%): 10.9

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

Outcome and assessment methods:
BP assessed at: 36 GW; HDP assessed at: >20 GW

Outcomes taken from outpatient charts.
HDP: Gestational HTN or PE

Gestational HTN: SBP >140 mmHg or DBP >90
mmHg =2x

PE: Gestational HTN and proteinuria (dipstick 1+ =2x
or =22 once) >4h but <7d apart, or chronic HTN and
proteinuria

Logistic regression
OR (95% CI)

DASH: 1.00 (0.96, 1.03), p=0.05
DASH OMNI: 0.99 (0.96, 1.03), p=0.05

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

Hillesund, 20141°

PCS, Norway, MoBa
Analytic N =72,072

o Age (y): 30.1+4.6
0 235 (%): 12.2

o Race/Ethnicity (%): White: >99

o SEP:
o Education (%): =12y: 31.1;

>17y: 25.3

e Pre-pregnancy BMI (%): 25-
29.9: 21.1; 30-34.9: 6.7; 235:
25

e T10or T2 DM (%): 0.6

e Current GDM (%): 0.9

e Smoking (%): Occasional: 2.7;
Daily: 5.2

NND (categorical alignment)
FFQ at: 20.7+£3.7 GW

DP Description:

¢ Positive components: meal frequency; Nordic fruits
(apples, pears, plums, and strawberries); root
vegetables; cabbages; potatoes:total potatoes, rice,
or pasta; whole grain bread over refined bread;
oatmeal; foods from the wild countryside (wild fish,
seafood, game, and wild berries); milk over juice;
water:SSB

Outcome and assessment methods:
Total PE assessed at: >20 GW

Early PE assessed at: >20 GW to <34 GW

Total PE: Reported preeclampsia (>140 mmHg SBP or
>90 mmHg DBP w/ proteinuria (protein excretion 20.3
g/24h or >1+ on dip-stick assay), both measured =2x),
eclampsia, HELLP syndrome (hemolysis, elevated
liver enzymes, and low platelet count), or preeclampsia
superimposed on chronic HTN on the birth notification
form

Early PE: PE diagnosed <34 GW

Total Preeclampsia
Logistic regression
OR (95% CI)

All participants
Medium vs. Low (Ref): 0.91 (0.83, 1.00)
High vs. Low (Ref): 0.86 (0.78, 0.95)

Smoking participants
Medium vs. Low (Ref): 0.63 (0.44, 0.90)
High vs. Low (Ref): 0.57 (0.37, 0.87)

Non-smoking participants
Medium vs. Low (Ref): 0.94 (0.85, 1.04)
High vs. Low (Ref): 0.88 (0.80, 0.98)

Participants with T1 or T2 DM
High vs. Low (Ref): 0.38 (0.15, 0.95)

Participants with GDM
High vs. Low (Ref): 0.86 (0.36, 2.0)

Early Preeclampsia
Logistic regression
OR (95% Cl)

All participants

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP, DM in current
pregnancy

Other covariates: TEI

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

Summary: Greater alignment with the
NND was associated with reduced risk
of total preeclampsia in all participants,
participants who smoked during
pregnancy, participants who didn't
smoke during pregnancy, and
participants with T1 or T2 DM.
Alignment with the NND was not
associated with reduced risk of
preeclampsia in participants with GDM.
Greater alignment with the NND was
associated with reduced risk of early
preeclampsia. Stronger associations
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Medium vs. Low (ReT): 0.84 (0.63, 1.12)
High vs. Low (Ref): 0.71 (0.52, 0.96)

Removing participants w/ DM or chronic
HTN did not substantively change the
results

Stronger associations were generally
observed among nulliparous participants
and participants w/ BMI <30, whereas
weaker or nonsignificant associations
were observed among multiparous
participants and participants w/ BMI 230
(data not shown)

were generally observed among
nulliparous participants and participants
w/ BMI <30, whereas weaker or
nonsignificant associations were
observed among multiparous
participants and participants w/ BMI
=30.

Hillesund, 2018
PCS, Norway, NFFD
Analytic N =582

o Age (y): 28.0+4 .4
o (%): 235: 6.8
o Race/Ethnicity (%):
"Predominantly White"
o SEP:
o Education (%): <12y: 31.8;
>16y: 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 (%): <400,000 NOK:
31.2; >700,000 NOK: 34.4;
NR: 6.6
e Pre-pregnancy BMI (%): 25-
29.9: 20.2; 230: 7.6
¢ Pre-existing DM (%): 0.0
e Current GDM (%): 9.1
e Smoking (%): 3.9

NFFD diet (continuous alignment)
FFQ at: ~15 GW

DP Description:

¢ Positive components: regular meals; drinking water
when thirsty; vegetables w/ dinner; fruits and
vegetables btw 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

Outcome and assessment methods:
PE assessed at: >20 GW

Severe PE/HELLP/Eclampsia assessed at: >20 to <34
GW

PE: SP 2140 mmHg or DP 290 mmHg plus proteinuria
(protein excretion 20.3 g/24 h or 21+ on dipstick), both
measured 22x

Severe PE/HELLP/Eclampsia: PE <34 GW and/or
severity of symptoms, obtained from hospital charts.
HELLP/eclampsia defined as PE affecting hemolysis,
liver function, and platelet counts.

Total Preeclampsia
Multivariate logistic regression
OR (95% ClI) per 1 pt score increase

0.90 (0.73, 1.10), p=0.325

Severe Preeclampsia/HELLP/Eclampsia
Multivariate logistic regression
OR (95% CI)

0.90 (0.67, 1.17), p=0.429

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

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

Other covariates: Marital status,
Randomization assignment
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Hillesund, 2018"" cont.
Analytic N=472

Total Preeclampsia
Multivariate logistic regression
OR (95% ClI)

0.78 (0.62, 0.99), p=0.038

Severe Preeclampsia/HELLP/Eclampsia
Multivariate logistic regression
OR (95% Cl)

0.74 (0.54, 1.01), p=0.060

Sensitivity analysis confined to the control
group in the original trial resulted in non-
significant findings for total PE, but did not
materially impact the results of Severe
PE/HELLP/Eclampsia

Key confounders accounted for:
Age, Physical activity, SEP, Pre-
pregnancy BMI, Smoking, Parity,
History of HDP, DM in current
pregnancy

Other covariates: Marital status;
Randomization assignment

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

Summary: When additionally
controlling for physical activity, greater
alignment with the Norwegian Fit for
Delivery diet score in early pregnancy
was significantly associated with a
reduced risk of total preeclampsia, and
was nearly significantly associated with
a reduced risk of severe
preeclampsia/HELLP/eclampsia. When
confined to the control group in the
original trial, findings for risk of total
preeclampsia were no longer
significant.

Li, 2021

PCS, United States, NICHD
Fetal Growth Studies—
Singletons

Analytic N =Gestational HTN: 8-
13 GW: 1,505; 16-22 GW: 1,682;
24-29 GW: 1,652; PE: 8-13 GW:
1,502; 16-22 GW: 1,685; 24-29
GW: 1,649

o Age (y):
o AHEI: Q1: 25.915.57; Q4:
30.5+4.84, p<0.001

AHEI, aMED, & DASH (quartiles of alignment)
FFQ at: 8-13 GW; 24h recall at 16-22 GW, 24-29 GW

DP Descriptions:
AHEI

¢ Positive components: Vegetables (not potatoes,
French fries); Fruit; Legumes and Nuts; Whole
Grains; Long-Chain Fats (EPA + DHA); PUFA

¢ Negative components: Red and Processed Meat;
Sugar Sweetened Beverages and Fruit Juice;
Sodium

Gestational Hypertension
Log-binomial regression
RR (95% CI)

AHEI

8-13 GW

Q2 vs. Q1 (Ref): 0.59 (0.30, 1.15), p=0.05
Q3 vs. Q1 (Ref): 0.71 (0.35, 1.46), p=0.05
Q4 vs. Q1 (Ref): 0.38 (0.14, 1.04), p=0.05
p for trend=0.06

16-22 GW
Q2 vs. Q1 (Ref): 0.91 (0.47, 1.79), p=0.05

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP, DM in current
pregnancy

Other covariates: Marital status;
Family history of DM; Sleep duration;
TEI

Funding: NICHD; AARA

Summary: Greater alignment with the
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S aMED: QT 26.45.70. OF.
29.9+5.29, p<0.001
o DASH: Q1: 25.55.43; Q4:
30.4+4.84, p<0.001

o Race/Ethnicity (%):

o AHEI: NHB: Q1: 49.1; Q4:

14.9; Hispanic: Q1: 24.1; Q4:

26.2; NHW: Q1: 17.9; Q4
27.5; AAPI: Q1: 8.9; Q4:
31.4, p<0.001

o aMED: NHB: Q1: 39.9; Q4:

22.4; Hispanic: Q1: 28.7; Q4:

25.4; NHW: Q1: 20.5; Q4:
26.0; AAPI: Q1: 11.0; Q4:
26.3, p<0.001

o DASH: NHB: Q1: 55.3; Q4:

14.0; Hispanic: Q1: 21.5; Q4:

29.2; NHW: Q1: 10.1; Q4:
37.5; AAPI: Q1: 13.1; Q4:
19.3, p<0.001

e Education (%):

o AHEI: <High school: Q1:
12.2; Q4: 9.4; High
school/equivalent: Q1: 27.5;
Q4: 12.4; Graduate degree:
Q1: 6.9; Q4: 28.7, p<0.001;
o aMED: <High school: Q1:
14.6; Q4: 8.3; High
school/equivalent: Q1: 27.8;
Q4: 12.4; Graduate degree:
Q1: 9.0; Q4: 26.0, p<0.001;
o DASH: <High school: Q1:
14.8; Q4: 8.5; High
school/equivalent: Q1: 31.0;
Q4: 10.5; Graduate degree:
Q1: 5.6; Q4: 30.6, p<0.001

o Pre-pregnancy BMI: (%):

o AHEI: 25-29: Q1: 29.8; Q4:
21.3; 230: Q1: 20.3; Q4:
11.4, p<0.001

o aMED: 25-29: Q1: 30.1; Q4:
22.4;230: Q1: 21.3; Q4: 9.7,
p<0.001

e Alcohol and trans-fat components excluded
aMED

¢ Positive components: Vegetables; Fruit; Nuts; Fish;
Lean Meat (poultry, lean beef)

¢ Negative components: Red and Processed Meat;
Sodium. Neutral: Grains and Starches; Dairy Foods

¢ Alcohol component excluded
DASH

¢ Positive components: Vegetables (not potatoes and
legumes); Nuts and Legumes; Fruit and Fruit Juice;
Whole Grains; Low-Fat Dairy

¢ Negative components: Red and Processed Meat;
Sweetened Beverages; Sodium

Outcome and assessment methods:
PE and Gestational HTN assessed at: >20 GW

Outcomes extracted from postpartum discharge
diagnosis.

Gestational HTN: unspecified and new onset HTN,
defined as SBP 2140 mmHg or DBP 290 mmHg w/o
proteinuria.

PE: New onset of HTN w/ proteinuria (=0.3g protein in
24h urine). Mild & severe PE, HELLP syndrome, and
eclampsia included within PE.

Comparison group for both gestational HTN and PE
was participants w/o either diagnosis.

Q3 vs. QT (Ref): 0.91 (0.46, 1.82), p=0.05
Q4 vs. Q1 (Ref): 0.77 (0.34, 1.72), p=0.05
p for trend=0.54

24-29 GW

Q2 vs. Q1 (Ref): 0.92 (0.49, 1.71), p=0.05
Q3 vs. Q1 (Ref): 0.48 (0.21, 1.06), p=0.05
Q4 vs. Q1 (Ref): 0.80 (0.36, 1.77), p=0.05
p for trend=0.27

aMED

8-13 GW

Q2 vs. Q1 (Ref): 0.86 (0.47, 1.59), p=0.05
Q3 vs. Q1 (Ref): 0.40 (0.14, 1.12), p=0.05
Q4 vs. Q1 (Ref): 0.47 (0.18, 1.28), p=0.05
p for trend=0.08

16-22 GW

Q2 vs. Q1 (Ref): 1.13 (0.60, 2.10), p=0.05
Q3 vs. Q1 (Ref): 0.81 (0.39, 1.70), p=0.05
Q4 vs. Q1 (Ref): 0.71 (0.31, 1.61), p=0.05
p for trend=0.32

24-29 GW

Q2 vs. Q1 (Ref): 1.03 (0.52, 2.03), p=0.05
Q3 vs. Q1 (Ref): 1.12 (0.55, 2.27), p=0.05
Q4 vs. Q1 (Ref): 1.09 (0.51, 2.35), p=0.05
p for trend=0.77

DASH

8-13 GW

Q2 vs. Q1 (Ref): 0.91 (0.51, 1.60), p=0.05
Q3 vs. Q1 (Ref): 0.33 (0.12, 0.88), p<0.05
Q4 vs. Q1 (Ref): 0.45 (0.17, 1.17), p=0.05
p for trend=0.04

16-22 GW

Q2 vs. Q1 (Ref): 0.82 (0.43, 1.56), p=0.05
Q3 vs. Q1 (Ref): 0.79 (0.40, 1.58), p=0.05
Q4 vs. Q1 (Ref): 0.19 (0.05, 0.65), p<0.05
p for trend=0.01

DASH at 8-13 GW and 16-22 GW, but
not 24-29 GW, was associated with
reduced risk of gestational
hypertension. All associations between
aMED and AHEI and gestational
hypertension were non-significant, but
alignment with both at 8-13 GW neared
statistical significance for reduced risk
of gestational hypertension.

Greater alignment with the AHEI at 24—
29 GW, but not 8-13 GW or 16-22 GW,
was associated with reduced risk of
preeclampsia. The second quartile of
alignment with aMED at 16-22 GW was
associated with reduced risk of
preeclampsia compared to the lowest
quartile, but all other associations
between aMED and preeclampsia were
non-significant. The third quartile of
alignment with DASH at 16-22 GW was
associated with reduced risk of
preeclampsia compared to the lowest
quartile, but all other associations
between DASH and risk of
preeclampsia were non-significant.
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o DASH: 25-29: Q1: 29.6; Q4:

25.1; 230: Q1: 19.0; Q4:
11.6, p=0.01
e Current DM (%): 0.0
o History of severe PE if pre-
pregnancy BMI <30: 0.0
e Smoking (%): Pre-pregnancy
BMI <30: 0.0

24-29 GW

Q2 vs. Q1 (Ref): 0.97 (0.50, 1.86), p=0.05
Q3 vs. Q1 (Ref): 1.06 (0.49, 2.29), p=0.05
Q4 vs. Q1 (Ref): 0.82 (0.34, 1.96), p=0.05
p for trend=0.75

Preeclampsia
Log-binomial regression
RR (95% Cl)

AHEI

8-13 GW

Q2 vs. Q1 (Ref): 1.24 (0.61, 2.51), p=0.05
Q3 vs. Q1 (Ref): 1.14 (0.53, 2.43), p=0.05
Q4 vs. Q1 (Ref): 0.77 (0.30, 2.00), p=0.05
p for trend=0.71

16-22 GW

Q2 vs. Q1 (Ref): 0.83 (0.43, 1.60), p=0.05
Q3 vs. Q1 (Ref): 1.22 (0.66, 2.24), p=0.05
Q4 vs. Q1 (Ref): 0.26 (0.09, 0.78), p<0.05
p for trend=0.07

24-29 GW

Q2 vs. Q1 (Ref): 0.85 (0.44, 1.63), p=0.05
Q3 vs. Q1 (Ref): 0.69 (0.34, 1.41), p=0.05
Q4 vs. Q1 (Ref): 0.31 (0.11, 0.87), p<0.05
p for trend=0.03

aMED

8-13 GW

Q2 vs. Q1 (Ref): 1.09 (0.54, 2.21), p=0.05
Q3 vs. Q1 (Ref): 0.93 (0.38, 2.30), p=0.05
Q4 vs. Q1 (Ref): 0.68 (0.25, 1.85), p=0.05
p for trend=0.53

16-22 GW

Q2 vs. Q1 (Ref): 0.30 (0.13, 0.69), p<0.05
Q3 vs. Q1 (Ref): 0.77 (0.41, 1.45), p=0.05
Q4 vs. Q1 (Ref): 0.67 (0.34, 1.32), p=0.05
p for trend=0.43
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24-29 GW

Q2 vs. Q1 (Ref): 0.91 (0.47, 1.75), p=0.05
Q3 vs. Q1 (Ref): 1.02 (0.51, 2.04), p=0.05
Q4 vs. Q1 (Ref): 0.47 (0.18, 1.21), p=0.05
p for trend=0.22

DASH

8-13 GW

Q2 vs. Q1 (Ref): 0.99 (0.49, 2.02), p=0.05
Q3 vs. Q1 (Ref): 1.27 (0.59, 2.74), p=0.05
Q4 vs. Q1 (Ref): 0.72 (0.28, 1.89), p=0.05
p for trend=0.75

16-22 GW

Q2 vs. Q1 (Ref): 0.77 (0.41, 1.45), p=0.05
Q3 vs. Q1 (Ref): 0.33 (0.13, 0.83), p<0.05
Q4 vs. Q1 (Ref): 0.94 (0.45, 1.96), p=0.05
p for trend=0.50

24-29 GW

Q2 vs. Q1 (Ref): 0.70 (0.35, 1.41), p=0.05
Q3 vs. Q1 (Ref): 0.82 (0.39, 1.73), p=0.05
Q4 vs. Q1 (Ref): 0.56 (0.23, 1.38), p=0.05
p for trend=0.25

Makarem, 202216

PCS, United States, nuMoM2b
Analytic N =7,798

o Age (y): 27.4+5.5
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 (%): <High school:

5.7; =2Bachelor’s: 55.6
e Baseline BMI 230 (%): 19.5
o History of HDP (%): 100%
nulliparous
e Current GDM (%): 3.8
e Smoking (%): Ever: 41.4

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

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

¢ Moderate component: Alcohol
¢ Negative component: Red and Processed Meat

Outcome and assessment methods:
PE or Eclampsia and Gestational HTN assessed at:
>20 GW

Gestational HTN: New onset SBP 2140mmHg or DBP
290mmHg twice 24h apart

Preeclampsia or Eclampsia
Multivariable logistic regression
OR (95% ClI)

Categorical

Moderate vs. Low (Ref): 0.85 (0.68, 1.07),
p=0.17

High vs. Low (Ref): 0.72 (0.55, 0.93)
p=0.01

Quintiles

2 vs. 1 (Ref): 0.93 (0.73, 1.18), p=0.54
3 vs. 1 (Ref): 0.61 (0.44, 0.86), p=0.005
4 vs. 1 (Ref): 0.67 (0.48, 0.94), p=0.02
5vs. 1 (Ref): 0.65 (0.46, 0.92), p=0.02

Key confounders accounted for:
Age, Race/ethnicity, SEP, Pre-
pregnancy BMI, Smoking, Parity,
History of HDP,

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
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PE: Gestational HTN w/ proteinuria (20.3 g protein in
24h urine)

Eclampsia: New-onset tonic-clonic, focal, or multifocal
seizures in the absence of other causative conditions

p for trend=0.01

Gestational Hypertension
Multivariable logistic regression
OR (95% ClI)

Categorical

Moderate vs. Low (Ref): 0.89 (0.74, 1.07),
p=0.21

High vs. Low (Ref): 0.85 (0.70, 1.03),
p=0.11

Quintiles

2 vs. 1 (Ref): 0.98 (0.81, 1.19), p=0.82
3 vs. 1 (Ref): 0.90 (0.70, 1.15), p=0.41
4 vs. 1 (Ref): 0.85 (0.66, 1.10), p=0.23
5vs. 1 (Ref): 0.89 (0.69, 1.15), p=0.36

p for trend=0.77

Summary: Greater alignment with the
aMED was associated with reduced risk
of preeclampsia or eclampsia, but was
not associated with risk of gestational
hypertension.

Miller, 20228

PCS, United States, Kapiolani
Medical Center for Women and
Children in Honolulu

Analytic N =55

e Age (y): 30.31£5.9

o Race/Ethnicity (%): NHW:
30.9; Native Hawaiian: 23.6;
Filipino: 23.6; Japanese: 21.8

e Pre-pregnancy BMI (%): 25-
29.9: 25.5; 230: 36.4

e Pre-existing DM (%): 0.0

¢ History of PE (%): 0.0

HEI-2015, aMED, and DASH (continuous alignment)
FFQ at: 11-13 GW, 18-20 GW, and 34-36 GW

DP Descriptions:

HEI-2015

¢ Positive components: Total vegetables; Greens and
beans; Total fruit; Whole fruit; Fish; Whole grains;
Total protein foods; Dairy; PUFA+MUFA:SFA

¢ Negative components: Refined grains; Calories from
solid fat, added sugars, and alcohol; Sodium

aMED

¢ Positive components: Vegetables (excluding
potatoes); Total fruit; Nuts; Legumes; Fish; Whole
grains; MUFA: SFA

e Moderate component: Alcohol
¢ Negative component: Red and processed meat
DASH

Hypertensive Disorders of Pregnancy
Logistic regression
OR (95% CI)

HEI-2015: 0.89 (0.81, 0.99), p<0.05
aMED: 0.74 (0.40, 1.37), p=0.05
DASH: 0.71 (0.55, 093), p<0.05

Key confounders accounted for:
Age, Race/ethnicity, Pre-pregnancy
BMI, Parity, History of HDP, DM in
current pregnancy

Other covariates: Excess GWG

Funding: Lakshmi Devi and Devraj
Sharma Foundation; OLA Hawai’i
Project; NIMHD

Summary: Greater alignment with the
HEI-2015 and DASH was associated
with reduced risk of hypertensive
disorders of pregnancy. Alignment with
the aMED was not associated with risk
of hypertensive disorders of pregnancy.
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¢ Positive components: Vegetables (excluding
potatoes); Fruit; Nuts, seeds, and legumes; Fish;
Low-fat dairy

¢ Negative components: Red and processed meat;
SSB and fruit juice; Sodium

Outcome and assessment methods:
HDP assessed at: >20 GW

HDP: 2140 mmHg SBP or 290 mmHg DBP on =2
occasions >4h apart; proteinuria; signs of end-organ
damage, including serum Creatinine >1.1, AST/ALT 2x
the upper boundary of the reference range, or platelets
<100,000/dL

Rifas-Shiman, 2099"?

PCS, United States, Project
Viva

Analytic N=1,777

e Age (y): 32.4+4.9

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

e SEP:

o Education (%): <High school:

9;
College graduate: 69
o Household income <$40K
(%): 13
e Pre-pregnancy BMI (%):
25-<30: 21; 230: 14
e Current GDM (%): ~5.0

AHEI-P (continuous alignment9)
FFQ at: 11.7+£3.1 GW

Preeclampsia

Logistic regression

OR (95% CI) per 5 pt score increase
DP Description:

0.96 (0.84, 1.10)
¢ Positive components: vegetables, fruit, white meat

(poultry or fish):red meat, fiber, PUFA:SFA, and
folate, calcium, and iron from foods

¢ Negative component: trans fat

Outcome and assessment methods:
PE assessed at: >20 GW

PE: No chronic HTN but >140 mmHg SBP or >90
mmHg DBP w/ proteinuria (dipstick value of 1+ on 22
occasions or =2+ once) >4h but <7d apart

OR chronic HTN w/ proteinuria

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

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

Summary: Greater alignment with the
AHEI-P was not associated with risk of
preeclampsia.

Wiertsema, 202122

PCS, The Netherlands,
Generation R Study
Analytic N =Mid-pregnancy:
3,299; Late-pregnancy: 3,321

o Age (y): 31.4+4.4

Systolic BP
Regression model
B (95% CI), mm Hg

DASH (quartiles of alignment)
FFQ at: Median 13.5 GW

DP Description:
Mid pregnancy
Q1 vs. Q4 (Ref): 0.05 (-1.09, 1.18)
Q2 vs. Q4 (Ref): 0.08 (-0.99, 1.15)

Key confounders accounted for:
Age, Race/ethnicity, SEP, Pre-
pregnancy BMI, Smoking, Parity,
History of HDP,

Other covariates: Alcohol use, Folic
acid use, TEI, Gestational age at time of
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¢ Race/Ethnicity (%): Dutch: 100

o SEP:
o Higher education (%): 59.3

e Pre-pregnancy BMI: (%) =25:
22.2

o Preexistent HTN (%): 0.0

e Current GDM/DM (%): 0.0

e Smoking (%): 17.0

¢ Positive components: Vegetables (not potatoes and
legumes); Nuts and Legumes; Fruit and Fruit Juice;
Whole Grains; Low-Fat Dairy.

¢ Negative components: Red and Processed Meat;
Sweetened Beverages; Sodium

Outcome and assessment methods:
BP assessed at: Mid pregnancy (median 20.4 GW)
and late pregnancy (median 30.2 GW)

Systolic and diastolic BP measured by investigators
after 5 min rest

Q3 vs. Q4 (Ref): -0.13 (-1.18, 0.91)
Trend: -0.01 (-0.43, 0.40)

Late pregnancy
Q1 vs. Q4 (Ref): -0.16 (-1.27, 0.96)

Q2 vs. Q4 (Ref): 0.45 (-0.60, 1.49)
Q3 vs. Q4 (Ref): -0.35 (-1.37, 0.68)
Trend: 0.07 (-0.33, 0.48)

Diastolic BP
Regression model
B (95% CI), mm Hg

Mid pregnancy
Q1 vs. Q4 (Ref): 1.31 (0.42, 2.21)

Q2 vs. Q4 (Ref): 0.85 (0.01, 1.69)
Q3 vs. Q4 (Ref): 0.33 (-0.49, 1.15)
Trend: -0.45 (-0.78, -0.12)

Late pregnancy
Q1 vs. Q4 (Ref): 0.09 (-0.79, 0.97)

Q2 vs. Q4 (Ref): -0.01 (-0.84, 0.81)
Q3 vs. Q4 (Ref): -0.21 (-1.02, 0.60)
Trend: -0.06 (-0.38, 0.26)

measurement

Wiertsema, 202122 cont.

Analytic N =3,414

Outcome and assessment methods:
PE, Gestational HTN, HDP assessed at: >20 GW

Obtained from medical records.

Gestational HTN: Systolic BP 2140 mm Hg and/or
diastolic BP 290 mm Hg in previously normotensive
participants

PE: Gestational HTN w/ proteinuria (=2 dipsticks 22+,
1 catheter sample reading 21+, or 2300mg in 24h
urine)

Any HDP: Gestational HTN or PE

Any HDP
Logistic regression
OR (95% CI)

Q1 vs. Q4 (Ref): 1.14 (0.78, 1.67)
Q2 vs. Q4 (Ref): 0.84 (0.56, 1.25)
Q3 vs. Q4 (Ref): 0.95 (0.64, 1.40)
Trend: 0.95 (0.83, 1.10)

Gestational Hypertension
Logistic regression
OR (95% ClI)

Q1 vs. Q4 (Ref): 1.04 (0.67, 1.60)
Q2 vs. Q4 (Ref): 0.91 (0.59, 1.42)
Q3 vs. Q4 (Ref): 0.73 (0.46, 1.16)
Trend: 0.96 (0.81, 1.12)

Key confounders accounted for:
Race/ethnicity, Pre-pregnancy BMI,
Parity, History of HDP,

Other covariates: Folic acid use,
gestational age at time of intake
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Preeclampsia
Logistic regression
OR (95% CI)

Q1 vs. Q4 (Ref): 1.46 (0.70, 3.07)
Q2 vs. Q4 (Ref): 0.57 (0.23, 1.46)
Q3 vs. Q4 (Ref): 1.74 (0.85, 3.55)
Trend: 0.94 (0.72, 1.23)

Wiertsema, 202122 cont.

Analytic N =Mid-pregnancy:
3,262; Late-pregnancy: 3,285

Outcome and assessment methods:
BP assessed at: Mid pregnancy (median 20.4 GW)
and late pregnancy (median 30.2 GW)

Systolic and diastolic BP measured by investigators
after 5 min rest

Excluding participants w/ pre-existent DM
or GDM

Systolic BP

Regression model

B (95% CI), mm Hg

Mid pregnancy
Q1 vs. Q4 (Ref): 0.01 (-1.14, 1.15)

Q2 vs. Q4 (Ref): 0.06 (-1.02, 1.13)
Q3 vs. Q4 (Ref): -0.18 (-1.22, 0.87)
Trend: -0.01 (-0.43, 0.41)

Late pregnancy
Q1 vs. Q4 (Ref): -0.26 (-1.38, 0.86)

Q2 vs. Q4 (Ref): 0.38 (-0.67, 1.43)
Q3 vs. Q4 (Ref): -0.34 (-1.37, 0.68)
Trend: 0.10 (-0.31, 0.51)

Diastolic BP
Regression model
B (95% CI), mm Hg

Mid pregnancy
Q1 vs. Q4 (Ref): 1.34 (0.44, 2.24), p<0.05

Q2 vs. Q4 (Ref): 0.82 (-0.02, 1.66)
Q3 vs. Q4 (Ref): 0.30 (-0.52, 1.12)
Trend: -0.47 (-0.80, -0.14), p<0.05

Late pregnancy
Q1 vs. Q4 (Ref): 0.04 (-0.84, 0.93)
Q2 vs. Q4 (Ref): -0.08 (-0.91, 0.75)

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

Other covariates: Alcohol use, Folic
acid use, TEI, Gestational age at time of
measurement
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Q3 Vs, OF (ReT). -0.26 (-1.07, 0.55)
Trend: -0.04 (-0.36, 0.28)

Wiertsema, 202122 cont.

Analytic N =3,378

Outcome and assessment methods:
PE, Gestational HTN, HDP assessed at: >20 GW

Obtained from medical records.

Gestational HTN: Systolic BP 2140 mm Hg and/or
diastolic BP 290 mm Hg in previously normotensive
participants

PE: Gestational HTN w/ proteinuria (=2 dipsticks =2+,
1 catheter sample reading =1+, or 2300mg in 24h
urine)

Any HDP: Gestational HTN or PE

Excluding participants w/ pre-existent DM
or GDM

Any HDP

Logistic regression

OR (95% CI)

Q1 vs. Q4 (Ref): 1.15 (0.79, 1.69)
Q2 vs. Q4 (Ref): 0.79 (0.53, 1.20)
Q3 vs. Q4 (Ref): 0.96 (0.65, 1.43)
Trend: 0.96 (0.83, 1.11)

Gestational Hypertension
Logistic regression
OR (95% CI)

Q1 vs. Q4 (Ref): 1.04 (0.67, 1.61)
Q2 vs. Q4 (Ref): 0.87 (0.55, 1.37)
Q3 vs. Q4 (Ref): 0.74 (0.46, 1.18)
Trend: 0.96 (0.82, 1.14)

Preeclampsia
Logistic regression
OR (95% Cl)

Q1 vs. Q4 (Ref): 1.50 (0.72, 3.16)
Q2 vs. Q4 (Ref): 0.50 (0.19, 1.33)
Q3 vs. Q4 (Ref): 1.78 (0.87, 3.62)
Trend: 0.93 (0.71, 1.22)

Key confounders accounted for:
Race/ethnicity, Pre-pregnancy BMI,
Parity, History of HDP, DM in current
pregnancy

Other covariates: Folic acid use,
Gestational age at time of intake

Funding: Erasmus Medical Center,
Rotterdam; Erasmus University
Rotterdam; the Netherlands
Organization for Health Research and
Development; the Netherlands
Organisation for Scientific Research
(NWO); the Ministry of Health, Welfare
and Sport; the European Union’s
Horizon 2020; the European Research
Council; the Dutch Heart Foundation;
the Dutch Diabetes Foundation

Summary: Lower alignment with DASH
was associated with higher diastolic
blood pressure during middle
pregnancy in all participants and
participants without pre-existing DM or
GDM. No other comparisons were
associated with diastolic blood pressure
during middle or late pregnancy. Higher
alignment with DASH was not
associated with systolic blood pressure
during middle or late pregnancy or risk
of any hypertensive disorders of
pregnancy, gestational hypertension, or
preeclampsia.

Yee, 202023
PCS, United States, nuMoM2b
Analytic N =8,259

HEI-2010 (quartiles of alignment)
FFQ at: 6-13 GW

Hypertensive Disorders of Pregnancy
Multivariable Poisson Regression
RR (95% Cl)

Key confounders accounted for:
Age, Race/ethnicity, SEP, Pre-
pregnancy BMI, Smoking, Parity,
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o Age (y): Q1: 23.945.2; Q4: History of HDP, DM in current
29.9+4.5, p<0.001 DP Description: Q1 vs. Q4 (Ref): 1.13 (1.00, 1.29), p20.05 pregnancy

o Race/Ethnicity (%): NHW: Q1:
47.8; Q4: 74.4; NHB: Q1: 24.0;
Q4: 2.8; Hispanic: Q1: 20.3;
Q4: 11.9; Other: Q1: 6.3; Q4:
4.0; Asian: Q1: 1.5; Q4: 6.9,
p<0.001

e SEP:

o Public insurance (%): Q1:
50.7; Q4: 8.4, p<0.001

o Household income <200%
FPL (%): Q1: 55.7; Q4: 12.4,
p<0.001

o =2Some college (%): Q1:
82.0; Q4: 98.8, p<0.001

e Pre-pregnancy BMI:  Q1:
27.117.3; Q4: 24.9+4.9,
p<0.001

o History of HDP (%): 100%
nulliparous

o Pregestational DM (%): Q1:
2.0; Q2: 1.7; Q3: 1.5; Q4: 0.8,
p=0.018

e Current GDM (%): 4.2

o Smoking (%): Ever used
tobacco: Q1: 50.7; Q4: 36.6,
p<0.001

¢ 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

Outcome and assessment methods:
HDP assessed at: >20 GW

HDP: Antepartum gestational HTN, or antepartum,
intrapartum, or postpartum (<£14d) PE, eclampsia, or
superimposed PE

Gestational HTN: New onset SBP 2140mmHg or DBP
290mmHg twice 24h apart

PE: Gestational HTN w proteinuria (=0.3g protein in
24h urine)

Eclampsia: New-onset tonic-clonic, focal, or multifocal
seizures in the absence of other causative conditions

Q2 vs. Q4 (Ref): 1.10 (0.98, 1.24), p=0.05
Q3 vs. Q4 (Ref): 1.05 (0.93, 1.19), p20.05

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
hypertensive disorders or pregnancy.

Factor/Cluster Analysis

Brantsaeter, 20092

PCS, Norway, MoBa
Analytic N=23,423

o Age (%): <20: 3.8; 30-39: 37.2;
240: 0.9

o Race/Ethnicity (%): White: >99

o SEP:

o Education (%): <10y: 4.0; 11-

12y: 31.4; 216y: 20.5

e Pre-pregnancy BMI (%): 25-29:

19.9; 230: 8.5

Vegetable DP, Processed food DP, Potato and fish
DP, & Cakes and sweets DP (tertiles of alignment)
FFQ at: 20.7+3.7 GW

DP Descriptions:

¢ Vegetable DP: Higher in vegetables, cooking oil,
olive oil, fruits and berries, rice, and chicken

¢ Processed food DP: Higher in processed meat
products, white bread, French fries, salty snacks,
and sugar-sweetened drinks and high negative

Preeclampsia
Multiple Logistic Regression
OR (95% CI)

Vegetable DP
T2 vs. T1 (Ref): 0.84 (0.73, 0.97)

T3 vs. T1 (Ref): 0.72 (0.62, 0.85)

Processed food DP
T2 vs. T1 (Ref): 1.06 (0.91, 1.23)
T3 vs. T1 (Ref): 1.21 (1.03, 1.41)

Key confounders accounted for:
Age, Race/ethnicity, SEP, Pre-
pregnancy BMI, Smoking, History of
HDP

Other covariates: Other DP, Height,
TEI, Supplement use

Funding: Norwegian Ministry of Health;
Norwegian Ministry of Education and
Research; NIH/NIEHS; NIH/NINDS;
Norwegian Research Council/FUGE;

nesr.usda.gov | 58



Study Characteristics

Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Intervention or Exposure and Outcome

Results

Confounders, Funding, and
Summary

o History of HTN (%): 0.9
e Smoking (%): Occasional: 3.2;
Daily: 5.4

loadings on olly fish, high-fiber breaktast cereals,
and lean fish

¢ Potato and fish DP: Higher in cooked potatoes,
processed fish, lean fish, fish spread and shellfish,
and margarine

e Cakes and sweets DP: Higher in cakes, waffles and
pancakes, buns, ice cream, sweet biscuits, sweets,
and chocolate

Outcome and assessment methods:
PE assessed at: >20 GW

PE: Reported preeclampsia (>140 mmHg/90 mmHg
BP w/ proteinuria >1+ dipstick on =2 occasions),
HELLP syndrome (hemolysis, elevated liver enzymes,
and low platelet count), eclampsia, early preeclampsia
(<34 GW), mild preeclampsia, and severe
preeclampsia on the birth notification form

Potato and fish DP
T2 vs. T1 (Ref): 0.99 (0.86, 1.15)
T3 vs. T1 (Ref): 1.00 (0.84, 1.18)

Cakes and sweets DP
T2 vs. T1 (Ref): 1.00 (0.86, 1.15)
T3 vs. T1 (Ref): 0.90 (0.76, 1.06)

European Commission, 6th Framework
Programme, Priority 5 on Food Quality
and Safety

Summary: Greater alignment with the
Vegetable DP was associated with
reduced risk of preeclampsia. Greater
alignment with the Processed DP was
associated with greater risk of
preeclampsia. Greater alignment with
the Potato and fish DP and the Cakes
and sweets DP was not associated with
risk of preeclampsia.

de Seymour, 20224
PCS, China, CLIMB
Analytic N =962

e Age (y): Median (IQR): 28 (26,
31)
o Race/Ethnicity (%): Han
ethnicity: 97.9
o SEP:
o Tertiary level education (%):
63.1
o Household income (%):
<7,000 yuan/mo: 19.5;
>10,000 yuan/mo: 44.5
o Baseline BMI: Median (IQR):
21.0 (19.4, 22.9)
e Current GDM (%): 27.7
e Previous pregnancy
complication resulting in
delivery <32 GW (%): 0.0

FPV DP & PSO DP (continuous alignment)
FFQ at: 11-14 GW

DP Description:

¢ Fish, poultry and vegetables (FPV)-based 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

o Pasta, sweetened beverages, oils and condiments
(PSO)-based DP: Higher in pasta; sweetened
beverages; oils and condiments; fast food

Outcome and assessment methods:
PE assessed at: >20 GW

PE: Systolic BP >140 mmHg and/or diastolic BP >90
mmHg on at least two occasions 4 hr apart w/
significant proteinuria (spot urine protein/creatinine

>30 mg/mmol or >300 mg/d or 21g/L [*2 +"] on dipstick

testing)

Preeclampsia
Binomial logistic regression
OR (95% CI)

FPV-based DP: 1.106 (0.665, 1.838),
p=0.689

PSO-based DP: 0.909 (0.499, 1.654),
p=0.755

Key confounders accounted for:
Age, Race/ethnicity, SEP, Pre-
pregnancy BMI, History of HDP

Other covariates: Offspring sex, TEl,
CLIMB treatment group, 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: Alignment with the FPV-
based DP and PSO-based DP was not
associated with risk of preeclampsia.
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Flynn, 20168

PCS, United Kingdom,
UPBEAT

Analytic N =984

o Age (y): 30.545.5

¢ Race/Ethnicity (%): White: 64;
Black: 23; Asian: 8; Other: 5

o SEP:

o Education (%):
None/Secondary: 20;
Degree/Higher degree: 40;
Vocational qualification: 24

o Index of multiple deprivation
(%): 1 (least deprived): 4; 5
(most deprived): 43

e Pre-pregnancy BMI: 36.2+4.7

o (%): =30: 100

e Pre-pregnancy HTN: 0.0
e Pre-pregnancy DM: 0.0

Fruit & Veg DP & Snacks DP (quartiles of alignment)
FFQ at: 15-<19 GW

DP Description:

¢ Fruit & Veg DP: High intake of bananas; citrus fruit;
dried fruit; fresh fruit; green vegetables; pulses; root
vegetables; salad vegetables; tropical fruit; yoghurt

¢ Snacks DP: High intake of biscuits and cookies;
cakes and pastries; chocolate; full fat cheese;
sweets

Outcome and assessment methods:
PE assessed at: NR

PE: Systolic BP 2140 mm Hg or diastolic BP 290 mm
Hg on =2 occasions 24h apart, w/ proteinuria 2300
mg/24h or spot urine protein:creatinine ratio 230
mg/mmol creatinine, or urine dipstick protein 22+

Preeclampsia
Multiple logistic regression
OR (95% ClI)

Fruit & Veg DP
Q2 vs. Q1 (Ref): 0.88 (0.36, 2.13)

Q3 vs. Q1 (Ref): 0.58 (0.22, 1.54)
Q4 vs. Q1 (Ref): 0.61 (0.23, 1.66)
p for trend=0.641

Snacks DP

Q2 vs. Q1 (Ref): 1.14 (0.40, 3.23)
Q3 vs. Q1 (Ref): 1.41 (0.51, 3.94)
Q4 vs. Q1 (Ref): 1.22 (0.43, 3.46)
p for trend=0.924

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Parity, DM in
current pregnancy

Other covariates: Treatment allocation

Flynn, 20162 cont.

African/Caribbean DP & Processed DP (quartiles of
alignment)
FFQ at: 15-<19 GW

DP Description:

¢ African/Caribbean DP: High intake of red meat;
cassava; white meat; rice including pilau, fried or
jollof rice; plantain; fish

¢ Processed DP: High intake of chocolate; crisps;
green vegetables; potatoes; processed meat and
meat products; root vegetables; squash and fizzy
drinks; sugar free squash and fizzy drinks; chips

Preeclampsia
Multiple logistic regression
OR (95% CI)

African/Caribbean DP

Q2 vs. Q1 (Ref): 0.79 (0.35, 1.80)
Q3 vs. Q1 (Ref): 0.42 (0.15, 1.14)
Q4 vs. Q1 (Ref): 0.42 (0.12, 1.45)
p for trend=0.298

Processed DP

Q2 vs. Q1 (Ref): 0.86 (0.32, 2.33)
Q3 vs. Q1 (Ref): 0.51 (0.16, 1.62)
Q4 vs. Q1 (Ref): 1.40 (0.55, 3.54)
p for trend=0.291

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

Other covariates: Treatment allocation

Funding: NIHR UK; Scottish
Government Health Directorates; Guys
and St. Thomas’ Charity; Tommy’s
Charity; the European Union’s Seventh
Framework Programme

Summary: Among participants with
pre-pregnancy BMI =30, alignment with
the Fruit & Veg DP, African/Caribbean
DP, Processed DP, and Snacks DP
was not associated with risk of
preeclampsia.
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Hajianfar, 2018°

PCS, Iran (Islamic Rep. of),
Isfahan University of Medical
Sciences

Analytic N=812

o Age (y): 20-40
o SEP:

o Occupation (%): Healthy:
Homemaker: Q1: 25.3; Q4:
22.2; Employed: Q1: 21.4;
Q4: 38.1; Teacher: Q1: 28.9;
Q4: 28.9, p=0.01; Western:
p=0.4; Traditional: p=0.3

o Education (%): Traditional:
Undergraduate: Q1: 21.3;
Q4: 23; Graduate: Q1: 28.2;
Q4: 26.4, p=0.03; Healthy:
p=0.9; Western: p=0.4

o SES (%): Western: Low: Q1:
32.8; Q4: 14.1; High: Q1:
24.3; Q4: 28.5, p=0.02;
Traditional: Low: Q1: 12.5;

Q4: 20.3; High: Q1: 27.2; Q4:

30.3, p<0.001; Healthy:
p=0.5
o Pre-pregnancy BMI (%): 225:
Healthy: Q1: 24.2; Q4: 26.1;
Western: Q1: 24.7; Q4: 23.6;
Traditional: Q1: 26.1; Q4: 25.6

Healthy DP, Western DP, & Traditional DP (quartiles
of alignment)
FFQ at: 8-16 GW

DP Description:

Healthy DP: Higher intake of green vegetables, leafy
vegetables, colored vegetables, fruits, low fat dairy,
poultry, bulky vegetables, red meat, citrus, nuts, fish,
olive, marinades, sweet fruit, egg, and unsaturated
fat

Western DP: Higher intake of processed meats,
fruits, fruits juice, citrus, nuts, fish, desserts and
sweets, sugar, saturated fat, sweet fruit (melon,
persimmon, date, fig, grapes, raisins, berries that
have high glycemic index), potato, legumes, coffee,
egg, pizza, high fat dairy, whole grain, and soft
drinks

Traditional DP: Higher intake of refined grains,
colored vegetables, olive, sugar, salt, spices,
unsaturated fat, garlic, onion, and tea

Outcome and assessment methods:
PE and Gestational HTN assessed at: 220 GW

Gestational HTN: SBP =140 mmHg or DBP 290 mmHg
on =2 occasions 24-6h apart

PE: Gestational HTN with proteinuria (=300 mg/L in
24h urine sample)

Preeclampsia

Logistic regression, p-values from Mantel—

Haenszel extension chi-squared test
OR (95% CI)

Healthy DP

Q2 vs. Q1 (Ref): 0.92 (0.46, 1.82), p=0.05
Q3 vs. Q1 (Ref): 0.44 (0.21, 0.92), p<0.05
Q4 vs. Q1 (Ref): 0.49 (0.24, 1), p=0.05
p=0.05

Western DP

Q2 vs. Q1 (Ref): 3.25 (1.51, 6.99), p<0.05
Q3 vs. Q1 (Ref): 2.02 (0.97. 4.20), p20.05
Q4 vs. Q1 (Ref): 2.08 (1, 4.36), p=0.05
p=0.02

Traditional DP

Q2 vs. Q1 (Ref): 1.27 (0.64, 2.55), p=0.05
Q3 vs. Q1 (Ref): 1.41 (0.68, 2.93), p=0.05
Q4 vs. Q1 (Ref): 1.25 (0.63, 2.49), p=0.05
p=0.8

High Diastolic BP

Logistic regression, p-values from Mantel—

Haenszel extension chi-squared test
OR (95% Cl)

Healthy DP
Q2 vs. Q1 (Ref): 0.49 (0.13, 1.78), p=0.05

Q3 vs. Q1 (Ref): 0.68 (0.2, 2.2), p=0.05
Q4 vs. Q1 (Ref): 0.22 (0.04, 1.14), p=0.05
p=0.31

Western DP

Q2 vs. Q1 (Ref): 1.03 (0.33, 3.2), p=0.05

Q3 vs. Q1 (Ref): 0.44 (0.11, 1.63), p=0.05
Q4 vs. Q1 (Ref): 0.1 (0. 01, 0.95), p<0.05
p=0.13

Traditional DP
Q2 vs. Q1 (Ref): 1.44 (0.41, 5.09), p=0.05

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

Other covariates: TEI
Funding: NR

Summary: Greater alignment with the
Healthy DP was marginally associated
with reduced risk of preeclampsia.
Greater alignment with the Western DP
was associated with higher risk of
preeclampsia. Alignment with the
Traditional DP was not associated with
risk of preeclampsia.

High alignment with the Western DP
was associated with reduced risk of
high diastolic blood pressure when
compared to low alignment, but the
overall association across quartiles was
not significant. Alignment with the
Healthy DP or Traditional DP was not
associated with risk of high diastolic
blood pressure.

Greater alignment with the Western DP
was associated with reduced risk of
high systolic blood pressure. Alignment
with the Healthy DP or Traditional DP
was not associated with risk of high
systolic blood pressure.
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O3 vs. Q1 (ReN). 0.57 (0.13, 2.38), p=0.05
Q4 vs. Q1 (Ref): 0.86 (0.21, 3.45), p=0.05
p=0.58

High Systolic BP

Logistic regression, p-values from Mantel—
Haenszel extension chi-squared test

OR (95% Cl)

Healthy DP
Q2 vs. Q1 (Ref): 0.83 (0.37, 1.86), p20.05

Q3 vs. Q1 (Ref): 0.81 (0.36, 1.80), p=0.05
Q4 vs. Q1 (Ref): 0.58 (0.24, 1.40), p=0.05
p=0.7

Western DP

Q2 vs. Q1 (Ref): 0.63 (0.3, 1.3), p=0.05
Q3 vs. Q1 (Ref): 0.36 (0.15, 0.81), p<0.05
Q4 vs. Q1 (Ref): 0.13 (0.04, 0.42), p<0.05
p=0.002

Traditional DP

Q2 vs. Q1 (Ref): 1.03 (0.44, 2.36), p=0.05
Q3 vs. Q1 (Ref): 0.74 (0.31, 1.76), p=0.05
Q4 vs. Q1 (Ref): 1.07 (0.47, 2.44), p=0.05
p=0.83

Hu, 20222

PCS, China, BISCS
Analytic N =1,092

o Age (%): <25:5.9; >35: 15.6
* Race/Ethnicity (%): Chinese
Han: 83.4; Other: 16.6
e SEP:
o Education (%): <High school:
24.0
o Household income (%): <560K
CNYly: 53.6
o Pre-pregnancy BMI (%): 224.0:
26.5
o History of HTN (%): 0.3

Traditional DP-TFD, Wheaten food-coarse cereals
DP-TFD, Sweet food—seafood DP-TFD, Fried food—
protein-rich DP-TFD, Fish-seafood DP-FFQ,
Protein-rich DP-FFQ, & Vegetable—fruit-rice DP-
FFQ (quartiles of alignment)

3d food diaries (TFD) at: 22+1.2 to 24+1.2 GW; FFQ
at: 22+1.2 w

DP Descriptions:

¢ Traditional DP-TFD: Higher in tubers; vegetables;
fruits; red meat; coarse cereals; rice; nuts

Diastolic BP
Linear regression
B (95% ClI)

Traditional DP-TFD

Q2 vs Q1 (Ref): 0.05 (-1.01, 1.11)
Q3 vs Q1 (Ref): 0.21 (-0.94, 1.35)
Q4 vs Q1 (Ref): 0.71 (-0.61, 2.02)
p for trend=0.249

Wheaten food-coarse cereals DP-TFD
Q2 vs Q1 (Ref): 0.37 (-0.65, 1.40)

Q3 vs Q1 (Ref): 0.28 (-0.78, 1.34)

Q4 vs Q1 (Ref): -0.12 (-1.18, 0.93)

p for trend=0.847

Key confounders accounted for:
Age, Physical activity, Race/ethnicity,
SEP, Pre-pregnancy BMI, Smoking,
Parity, History of HDP, DM in current
pregnancy

Other covariates: TEIl; Other DP from
same assessment tool (TFD or FFQ);

Funding: None

Summary: Greater alignment with the
Sweet food-seafood-TFD DP was
associated with lower diastolic BP
(DBP), systolic BP (SBP), and mean
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o History of DM (%): 0.2
e Current GDM (%): 22.3
e Smoking (%): 0.6

¢ Wheaten food-coarse cereals DP-TFD: Higher
intakes of wheat flour and products; coarse cereals;
beans and bean products; lower intakes of eggs; rice

Sweet food—seafood DP-TFD: Higher intakes of
pastries and candies; sweet beverages; shrimps,
crabs, and mussels; fruits

Fried food—protein-rich DP-TFD: Higher intakes of
fried foods; beans and bean products; dairy products

Fish-seafood DP-FFQ: Higher intakes of shrimps,
crabs and mussels; marine fish; freshwater fish;
organ meat; seaweed; poultry

Protein-rich DP-FFQ: Higher intakes of dairy
products; milk; eggs; beans and bean products; nuts;
pastries and candies

Vegetable—fruit—rice DP-FFQ: Higher intakes of
vegetables; fruits; rice; nuts

Outcome and assessment methods:
BP assessed at: Each antenatal visit (median 7 times)

BP measured after 5 min rest. Systolic BP and
Diastolic BP calculated as average of 3
measurements.

MAP calculated as 1/3 SBP + 2/3 DBP.

Sweet food-seafood DP-TFD

Q2 vs Q1 (Ref): -0.09 (-1.13, 0.95)
Q3 vs Q1 (Ref): 0.04 (-1.01, 1.09)
Q4 vs Q1 (Ref): -1.04 (-2.10, 0.02)
p for trend=0.031

Fried food-protein-rich DP-TFD
Q2 vs Q1 (Ref): 0.12 (-0.92, 1.16)
Q3 vs Q1 (Ref): -0.12 (-1.18, 0.94)
Q4 vs Q1 (Ref): 0.22 (-0.87, 1.31)
p for trend=0.665

Fish-seafood DP-FFQ

Q2 vs Q1 (Ref): -1.23 (-2.33, 0.14)
Q3 vs Q1 (Ref): 0.07 (-1.07, 1.22)
Q4 vs Q1 (Ref): 0.52 (-0.72, 1.77)
p for trend=0.057

Protein-rich DP-FFQ

Q2 vs Q1 (Ref): 0.55 (-0.54, 1.64)
Q3 vs Q1 (Ref): 0.63 (-0.54, 1.81)
Q4 vs Q1 (Ref): 0.17 (-1.14, 1.48)
p for trend=0.869

Vegetable-fruit-rice DP-FFQ

Q2 vs Q1 (Ref): 0.05 (-1.00, 1.11)
Q3 vs Q1 (Ref): -0.45 (-1.52, 0.62)
Q4 vs Q1 (Ref): -0.48 (-1.60, 0.63)
p for trend=0.331

Systolic BP
Linear regression
B (95% ClI)

Traditional DP-TFD

Q2 vs Q1 (Ref): -0.25 (-1.87, 1.36)
Q3 vs Q1 (Ref): 0.34 (-1.41, 2.08)
Q4 vs Q1 (Ref): 0.93 (-1.06, 2.93)
p for trend=0.218

Wheaten food-coarse cereals DP-TFD

arterial pressure (MAP). Greater
alignment with the Wheaten food-
coarse cereal-TFD DP neared
significance for an association with
lower SBP, and the direction of effect
was suggestive for DBP and MAP,
despite statistical non-significance.
Greater alignment with the Fish-
seafood-FFQ DP neared significance
for an association with higher DBP, and
the direction of effect was suggestive
for MAP, but not SBP. There were no
associations between the Vegetable-
fruit-rice-FFQ DP, the Traditional-TFD
DP, Protein-rich-FFQ DP, or Fried food-
protein-rich-TFD DP and all BP
measures.

nesr.usda.gov | 63



Study Characteristics

Intervention or Exposure and Outcome

Results

Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Confounders, Funding, and

Summary

Q2 vs Q1 (Ref): -0.74 (-2.30, 0.82)
Q3 vs Q1 (Ref): -1.21 (-2.82, 0.41)
Q4 vs Q1 (Ref): -1.44 (-3.05, 0.17)
p for trend=0.061

Sweet food-seafood DP-TFD

Q2 vs Q1 (Ref): -1.53 (-3.11, 0.05)
Q3 vs Q1 (Ref): -0.17 (-1.77, 1.43)
Q4 vs Q1 (Ref): -2.57 (-4.19, -0.96)
p for trend=0.005

Fried food-protein-rich DP-TFD
Q2 vs Q1 (Ref): -0.73 (-2.32, 0.85)
Q3 vs Q1 (Ref): 0.05 (-1.67, 1.57)
Q4 vs Q1 (Ref): 0.81 (-0.85, 2.47)
p for trend=0.141

Fish-seafood DP-FFQ

Q2 vs Q1 (Ref): -2.17 (-3.84, -0.50)
Q3 vs Q1 (Ref): 0.39 (-1.35, 2.14)
Q4 vs Q1 (Ref): -0.60 (-2.49, 1.30)
p for trend=0.693

Protein-rich DP-FFQ

Q2 vs Q1 (Ref): -0.18 (-1.84, 1.48)
Q3 vs Q1 (Ref): 1.47 (-0.33, 3.26)
Q4 vs Q1 (Ref): 1.03 (-0.97, 3.03)
p for trend=0.214

Vegetable-fruit-rice DP-FFQ

Q2 vs Q1 (Ref): 0.75 (-0.85, 2.36)
Q3 vs Q1 (Ref): -0.78 (-2.42, 0.86)
Q4 vs Q1 (Ref): -0.41 (-2.11, 1.29)
p for trend=0.345

Mean Arterial Pressure
Linear regression
B (95% CI)

Traditional DP-TFD
Q2 vs Q1 (Ref): -0.11 (-1.28, 1.05)
Q3 vs Q1 (Ref): 0.21 (-1.04, 1.47)
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Q4 vs Q1 (Ref): 0.71 (-0.72, 2.15)
p for trend=0.232

Wheaten food-coarse cereals DP-TFD
Q2 vs Q1 (Ref): 0.03 (-1.09, 1.15)

Q3 vs Q1 (Ref): -0.25 (-1.41, 0.91)

Q4 vs Q1 (Ref): -0.57 (-1.73, 0.59)

p for trend=0.306

Sweet food-seafood DP-TFD

Q2 vs Q1 (Ref): -0.57 (-1.70, 0.57)
Q3 vs Q1 (Ref): -0.05 (-1.20, 1.10)
Q4 vs Q1 (Ref): -1.54 (-2.70, -0.38)
p for trend=0.009

Fried food-protein-rich DP-TFD
Q2 vs Q1 (Ref): -0.13 (-1.26, 1.01)
Q3 vs Q1 (Ref): 0.01 (-1.15, 1.18)
Q4 vs Q1 (Ref): 0.51 (-0.68, 1.71)
p for trend=0.265

Fish-seafood DP-FFQ

Q2 vs Q1 (Ref): -1.44 (-2.64, -0.24)
Q3 vs Q1 (Ref): 0.18 (-1.07, 1.43)
Q4 vs Q1 (Ref): 0.20 (-1.16, 1.56)
p for trend=0.176

Protein-rich DP-FFQ

Q2 vs Q1 (Ref): 0.32 (-0.88, 1.51)
Q3 vs Q1 (Ref): 0.97 (-0.32, 2.26)
Q4 vs Q1 (Ref): 0.56 (-0.88, 1.99)
p for trend=0.522

Vegetable-fruit-rice DP-FFQ

Q2 vs Q1 (Ref): 0.12 (-1.03, 1.28)
Q3 vs Q1 (Ref): -0.65 (-1.82, 0.53)
Q4 vs Q1 (Ref): -0.55 (-1.77, 0.67)
p for trend= 0.259

Further adjustment for GWG or GDM did
not substantively change the results
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Hu, 202212 cont.

Outcome and assessment methods:
Gestational HTN assessed at: >20 GW

Gestational HTN: Systolic BP >140 mmHg or Diastolic

BP >90mmHg (=2 times, 24h apart)

Gestational Hypertension
Logistic regression
OR (95% ClI)

Traditional DP-TFD

Q2 vs Q1 (Ref): 0.79 (0.48, 1.29)
Q3 vs Q1 (Ref): 0.60 (0.35, 1.03)
Q4 vs Q1 (Ref): 0.74 (0.42, 1.31)
p for trend=0.347

DP*pre-pregnancy BMI p for interaction
20.05

Wheaten food-coarse cereals DP-TFD
Q2 vs Q1 (Ref): 0.68 (0.41, 1.10)

Q3 vs Q1 (Ref): 0.53 (0.31, 0.90)

Q4 vs Q1 (Ref): 0.71 (0.43, 1.16)

p for trend=0.122

DP*pre-pregnancy BMI p for interaction
>0.05

Sweet food-seafood DP-TFD

All participants

Q2 vs Q1 (Ref): 0.79 (0.48, 1.33)
Q3 vs Q1 (Ref): 0.93 (0.57, 1.54)
Q4 vs Q1 (Ref): 0.80 (0.48, 1.35)
p for trend=0.474

Pre-pregnancy BMI 224

Q2 vs. Q1 (Ref): 0.49, p=0.05

Q3 vs. Q1 (Ref): 0.69, p=0.05

Q4 vs. Q1 (Ref): 0.30 (0.16, 1.00)

Pre-pregnancy BMI <24

Q2 vs. Q1 (Ref): 1.08, p=0.05

Q3 vs. Q1 (Ref): 1.22, p=0.05

Q4 vs. Q1 (Ref): 1.36 (0.70, 2.66)

DP*pre-pregnancy BMI p for
interaction=0.045

Fried food-protein-rich DP-TFD

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

Other covariates: Other DPs from
same assessment tool (TFD or FFQ),
total energy intake per day, and history
of diabetes

Funding: None

Summary: Greater alignment with the
Fried food-protein-rich-TFD DP neared
significance for an association with
higher risk of gestational hypertension.
There was a statistically significant
interaction between the Sweet food-
seafood-TFD DP and Fish-seafood-
FFQ DP and pre-pregnancy BMI:
greater alignment to these DP was
associated with lower risk of gestational
hypertension among those with BMI
224, but not among those with BMI <24.
Alignment with the Traditional-TFD DP,
Wheaten food-coarse cereals-TFD DP,
Protein-rich-FFQ DP, and Vegetable-
fruit-rice-FFQ DP was not associated
with risk of gestational hypertension.
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Q2 vs Q1 (Ref): 0.86 (0.51, 1.46)
Q3 vs Q1 (Ref): 0.98 (0.58, 1.65)
Q4 vs Q1 (Ref): 1.51 (0.91, 2.51)
p for trend=0.052

DP*pre-pregnancy BMI p for interaction

20.05

Fish-seafood DP-FFQ

All participants

Q2 vs Q1 (Ref): 0.74 (0.42, 1.29)
Q3 vs Q1 (Ref): 1.07 (0.62, 1.85)
Q4 vs Q1 (Ref): 1.04 (0.57, 1.88)
p for trend=0.567

Pre-pregnancy BMI 224

Q2 vs. Q1 (Ref): 0.28, p<0.05

Q3 vs. Q1 (Ref): 0.40 (0.16, 0.99)
Q4 vs. Q1 (Ref): 0.41, p=0.05

Pre-pregnancy BMI <24

Q2 vs. Q1 (Ref): 1.57, p=0.05

Q3 vs. Q1 (Ref): 2.12 (0.98, 4.59)
Q4 vs. Q1 (Ref): 2.20, p=0.05

DP*pre-pregnancy BMI p for
interaction=0.007

Protein-rich DP-FFQ

Q2 vs Q1 (Ref): 0.89 (0.52, 1.55)
Q3 vs Q1 (Ref): 1.35(0.76, 2.39)
Q4 vs Q1 (Ref): 1.14 (0.60, 2.17)
p for trend=0.552

DP*pre-pregnancy BMI p for interaction

20.05

Vegetable-fruit-rice DP-FFQ

Q2 vs Q1 (Ref): 0.89 (0.53, 1.48)
Q3 vs Q1 (Ref): 0.93 (0.55, 1.57)
Q4 vs Q1 (Ref): 0.84 (0.48, 1.46)
p for trend=0.643
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DP*pre-pregnancy BMI p tor interaction
20.05

Further adjustment for GWG or GDM did
not change the results in general

lkem, 201913

PCS, Denmark, DNBC
Analytic N =55,139

e Age (y):

o GHTN: 30+4.3; No GHTN:
30.4+4.2, p<0.0001

o PE: 29.844.5; No PE:
30.3+4.3, p<0.0001

o Severe PE: 30.0+4.4; No
Severe PE: 30.3+4.3, p=0.06

e Sociodemographic status of
pair (%):

o GHTN: High: 18.3; Low:
41.8; No GHTN: High: 22.8;
Low: 37.7, p<0.0001

o PE: High: 18.1; Low: 41.4;
No PE: High: 22.6; Low:
37.7, p<0.001

e Pre-pregnancy BMI:

o GHTN: 25.4+5.1; No GHTN:
23.3+4.0, p<0.0001

o PE: 25.845.4; No PE:
23.5+4.1, p<0.0001

o Severe PE: 25.1+5.0; No
Severe PE: 23.5+4.2,
p<0.0001

o History of HTN (%):

o GHTN: 13.3; No GHTN: 2.6,
p<0.0001

o PE: 11.4; No PE: 3.7,
p<0.0001

o Severe PE: 10.7; No Severe
PE: 3.9, p<0.0001

e Current GDM (%): ~1.0
o Smoking (%):

Western DP, Vegetable/Prudent DP, Seafood DP,
Nordic DP, Rice/Pasta/Poultry DP, Sweets DP, &
Alcohol DP (quintiles of alignment)

FFQ at: 25 GW

DP Descriptions:

o Western DP: Higher in pork; beef and veal; mixed
meat; cold meat; egg; potatoes; French fries;
dressing sauce; white bread; cold fish; butter;
margarine

Vegetable/Prudent DP: Higher in legumes; root
vegetables; tomato; salad; corn; mushroom; onion;
cabbage; other vegetables; other fruit

Seafood DP: Higher in lean fish; oily fish; shellfish;
cold fish; smoked fish; oil; beef and veal; lamb; egg;
onion; tomato; Asian vegetables; other vegetables;
fermented milk; yogurt

Nordic DP: Higher in dark bread; Nordic fruit; hard

cheese; banana; dried fruit; sweet spread; cold meat

Rice/Pasta/Poultry DP: Higher in rice; pasta; poultry

Sweets DP: Higher in chocolate; dairy dessert;
candy; sweet spread; sugar cakes; white bread;
margarine; snacks; French fries

Alcohol DP: Higher in liquor; wine; beer; soybean;
root vegetables; berries

Outcome and assessment methods:

Total Gestational HTN and PE assessed at: >20 GW;,
Mid Gestational HTN assessed at: 20-30 GW; Late
Gestational HTN assessed at: >30 GW

Gestational HTN self-reported. Total and severe PE
defined based on doctor diagnosis

Gestational HTN: New-onset HTN (=2140/90 mmHg)

Gestational Hypertension (Analytic
N=39,362)

Multivariable logistic regression
OR (95% ClI)

Western DP

All participants

Q5 vs. Q1 (Ref): 1.18 (1.05, 1.33)
Q4 vs. Q1 (Ref): 1.08 (0.97, 1.20)
Q3 vs. Q1 (Ref): 1.16 (1.05, 1.29)
Q2 vs. Q1 (Ref): 1.13 (1.03, 1.25)
p for trend=0.03

Pre-pregnancy BMI <18.5

Q5 vs. Q1 (Ref): 1.18 (0.56, 2.47)
Q4 vs. Q1 (Ref): 0.78 (0.38, 1.60)
Q3 vs. Q1 (Ref): 0.84 (0.41, 1.73)
Q2 vs. Q1 (Ref): 1.15 (0.60, 2.23)
p for trend=0.81

Pre-pregnancy BMI 18.5-24.9

Q5 vs. Q1 (Ref): 1.23 (1.05, 1.44)
Q4 vs. Q1 (Ref): 1.07 (0.92, 1.23)
Q3 vs. Q1 (Ref): 1.12 (0.98, 1.28)
Q2 vs. Q1 (Ref): 1.09 (0.96, 1.24)
p for trend=0.03

Pre-pregnancy BMI 225

Q5 vs. Q1 (Ref): 0.97 (0.80, 1.18)
Q4 vs. Q1 (Ref): 0.99 (0.83, 1.18)
Q3 vs. Q1 (Ref): 1.12 (0.94, 1.33)
Q2 vs. Q1 (Ref): 1.07 (0.91, 1.27)
p for trend=0.39

Male Fetal Sex

Q5 vs. Q1 (Ref): 1.10 (0.93, 1.29)
Q4 vs. Q1 (Ref): 1.15 (1.00, 1.33)
Q3 vs. Q1 (Ref): 1.06 (0.92, 1.22)

Key confounders accounted for:
Age, Physical activity, SEP, Pre-
pregnancy BMI, Smoking, Parity,
History of HDP

Other covariates: TEI, Height

Funding: School of Public Health,
Imperial College London; Faculty of
Food Science and Nutrition, School of
Health Sciences, University of Iceland;
Danish Diabetes Academy, Novo
Nordisk Foundation; March of Dimes
Foundation; the Health Foundation; the
Heart Foundation; Innovation Fund
Denmark, Centre for Fetal
Programming

Summary: Greater alignment with the
Western DP was associated with higher
risk of gestational hypertension and
preeclampsia in all participants,
participants with pre-pregnancy BMI
18.5-24.9, and participants with female
sex fetuses, but not in participants with
pre-pregnancy BMI <18.5 or 225 or
participants with male sex fetuses.
Additionally, greater alignment with the
Western DP was associated with higher
risk of late gestational hypertension, but
not mid gestational hypertension or
severe preeclampsia.

Greater alignment with the Seafood DP
was associated with lower risk of
gestational hypertension in all
participants, participants with pre-
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o GHTN: 25.8; No GHTN:
24.7, p=0.02

o PE: 20.2; No PE: 25.1,
p=0.00

o Severe PE: 16.7; No Severe
PE: 25.0, p=0.02

w/o proteinuria

Total PE: Elevated BP (=140/90 mmHg) w/ proteinuria

(=300 mg/24h or 1+ urine dipstick)

Severe PE: Severe elevated BP (=160/110 mmHg),
proteinuria (=500 mg/24h or 3+ urine dipstick), or
complications/clinical manifestations of severity
including cerebral or visual disturbance, oliguria,

HELLP syndrome, or eclampsia

Q2 vs. QT (Ref): 1.13 (0.98, 1.29)
p for trend=0.30

Female Fetal Sex

Q5 vs. Q1 (Ref): 1.28 (
Q4 vs. Q1 (Ref): 1.01 (
Q3 vs. Q1 (Ref): 1.28 (
Q2 vs. Q1 (Ref): 1.14 (
p for trend=0.04

Seafood DP

All participants

Q5 vs. Q1 (Ref): 0.86
Q4 vs. Q1 (Ref): 0.91
Q3 vs. Q1 (Ref): 0.96
Q2 vs. Q1 (Ref): 1.01
p for trend<0.01
Pre-pregnancy BMI <18.5

Q5 vs. Q1 (Ref): 0.98 (0.56, 1.71)
Q4 vs. Q1 (Ref): 1.20 (0.68, 2.12)
Q3 vs. Q1 (Ref): 0.75 (0.40, 1.40)
Q2 vs. Q1 (Ref): 0.89 (0.49, 1.61)
p for trend=0.71

Pre-pregnancy BMI 18.5-24.9

Q5 vs. Q1 (Ref): 0.86 (0.76, 0.97)
Q4 vs. Q1 (Ref): 0.94 (0.84, 1.01)
Q3 vs. Q1 (Ref): 0.91 (0.81, 1.03)
Q2 vs. Q1 (Ref): 0.96 (0.85, 1.01)
p for trend=0.02

.08, 1.51)
.86, 1.18)
11, 1.48)
.99, 1.32)

O -0 =

0.77, 0.95)
0.82, 1.00)
0.87, 1.05)
0.92, 1.10)

Py

Pre-pregnancy BMI 225

Q5 vs. Q1 (Ref): 0.97 (0.82, 1.14)
Q4 vs. Q1 (Ref): 0.96 (0.83, 1.11)
Q3 vs. Q1 (Ref): 1.11 (0.97, 1.26)
Q2 vs. Q1 (Ref): 1.10 (0.97, 1.24)
p for trend=0.50

Male Fetal Sex

Q5 vs. Q1 (Ref): 0.72 (0.63, 0.82)
Q4 vs. Q1 (Ref): 0.87 (0.78, 0.98)
Q3 vs. Q1 (Ref): 0.95 (0.85, 1.07)

pregnancy BMI 18.5-24.9, and
participants with both male and female
(trend neared significance) fetuses, but
not in participants with pre-pregnancy
BMI <18.5 or =225. Greater alignment
with the seafood DP was associated
with lower risk of preeclampsia in all
participants, but the association was not
significant in any subgroup analysis.
Alignment with the Seafood DP was not
associated with risk of severe
preeclampsia.

Greater alignment with the
Rice/Pasta/Poultry DP was associated
with higher risk of gestational
hypertension. No other associations
between the Rice/Pasta/Poultry DP,
Vegetable/Prudent DP, Nordic DP,
Sweets DP, or Alcohol DP and risk of
gestational hypertension, preeclampsia,
or severe preeclampsia were
significant.

nesr.usda.gov | 69



Study Characteristics

Intervention or Exposure and Outcome

Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Results

Confounders, Funding, and
Summary

Q2 vs. QT (Ref): 1.00 (0.89, 1.11)
p for trend=0.01

Female Fetal Sex
Q5 vs. Q1 (Ref): 0.78
Q4 vs. Q1 (Ref): 0.81
Q3 vs. Q1 (Ref): 0.87
Q2 vs. Q1 (Ref): 0.94
p for trend=0.08

Vegetable/Prudent DP
Q5 vs. Q1 (Ref): 1.05 (0.96, 1.16)

Nordic DP
Q5 vs. Q1 (Ref): 0.93 (0.83, 1.04)

Rice/Pasta/Poultry DP
Q5 vs. Q1 (Ref): 1.12 (1.02, 1.24), p<0.05

Sweets DP
Q5 vs. Q1 (Ref): 1.05 (0.94, 1.16)

Alcohol DP
Q5 vs. Q1 (Ref): 0.97 (0.88, 1.07)

0.68, 0.89)
0.71,0.91)
0.77,0.98)
0.84, 1.06)

—~ o~~~

Mid Gestational Hypertension (Analytic
N=47,538)

Multivariable logistic regression
OR (95% CI)

Western DP

Q5 vs. Q1 (Ref): 1.12
Q4 vs. Q1 (Ref): 1.05
Q3 vs. Q1 (Ref): 1.00
Q2 vs. Q1 (Ref): 1.04
p for trend=0.21

0.94, 1.32)
0.90, 1.22)
0.86, 1.16)
0.90, 1.20)

Py

Late Gestational Hypertension (Analytic
N=45,139)

Multivariable logistic regression
OR (95% CI)

Western DP
Q5 vs. Q1 (Ref): 1.19 (1.06, 1.34)
Q4 vs. Q1 (Ref): 1.09 (0.98, 1.21)
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Q3 vs. Q1 (ReT): 1.18 (1.07, 1.30)
Q2 vs. Q1 (Ref): 1.15 (1.04, 1.26)
p for trend=0.02

Preeclampsia (Analytic N=54,778)
Multivariable logistic regression
OR (95% Cl)

Western DP

All participants

Q5 vs. Q1 (Ref): 1.40 (1.11, 1.76)
Q4 vs. Q1 (Ref): 1.22 (0.99, 1.50)
Q3 vs. Q1 (Ref): 1.36 (1.12, 1.65)
Q2 vs. Q1 (Ref): 1.15 (0.94, 1.39)
p for trend=0.01

Pre-pregnancy BMI <18.5

Q5 vs. Q1 (Ref): 1.58 (0.30, 7.34)
Q4 vs. Q1 (Ref): 1.20 (0.30, 4.79)
Q3 vs. Q1 (Ref): 1.27 (0.34, 4.81)
Q2 vs. Q1 (Ref): 0.86 (0.20, 3.73)
p for trend=0.53

Pre-pregnancy BMI 18.5-24.9

Q5 vs. Q1 (Ref): 1.36 (0.97, 1.91)
Q4 vs. Q1 (Ref): 1.51 (1.14, 2.02)
Q3 vs. Q1 (Ref): 1.38 (1.05, 1.81)
Q2 vs. Q1 (Ref): 0.19 (0.91, 1.56)
p for trend=0.03

Pre-pregnancy BMI 225

Q5 vs. Q1 (Ref): 1.21 (0.84, 1.74)
Q4 vs. Q1 (Ref): 0.81 (0.57, 1.14)
Q3 vs. Q1 (Ref): 1.15 (0.84, 1.58)
Q2 vs. Q1 (Ref): 1.02 (0.74, 1.41)
p for trend=0.52

Male Fetal Sex
Q5 vs. Q1 (Ref): 1.10
Q4 vs. Q1 (Ref): 0.94
Q3 vs. Q1 (Ref): 1.25
Q2 vs. Q1 (Ref): 1.17
p for trend=0.98

0.80, 1.51)
0.70, 1.26)
0.96, 1.64)
0.90, 1.53)

Py
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Female Fetal Sex
Q5 vs. Q1 (Ref): 1.84 (1.32, 2.57)
Q4 vs. Q1 (Ref): 1.59 (1.17, 2.15)
Q3 vs. Q1 (Ref): 1.48 (1.12, 1.97)
Q2 vs. Q1 (Ref): 1.10 (0.82, 1.47)
p for trend<0.0001

Seafood DP

All participants

Q5 vs. Q1 (Ref): 0.79
Q4 vs. Q1 (Ref): 0.75
Q3 vs. Q1 (Ref): 0.85
Q2 vs. Q1 (Ref): 0.88
p for trend=0.01

0.65, 0.97)
0.62, 0.91)
0.71, 1.02)
0.74, 1.05)

Py

Pre-pregnancy BMI <18.5

Q5 vs. Q1 (Ref): 0.40 (0.14, 1.14)
Q4 vs. Q1 (Ref): 0.31 (0.09, 0.98)
Q3 vs. Q1 (Ref): 0.34 (0.11, 1.07)
Q2 vs. Q1 (Ref): 0.31 (0.09, 1.09)
p for trend=0.19

Pre-pregnancy BMI 18.5-24.9

Q5 vs. Q1 (Ref): 0.80 (0.63-1.02)
Q4 vs. Q1 (Ref): 0.82 (0.65-1.04)
Q3 vs. Q1 (Ref): 0.82 (0.65-1.04)
Q2 vs. Q1 (Ref): 0.78 (0.62—-0.99)
p for trend=0.12

Pre-pregnancy BMI 225

Q5 vs. Q1 (Ref): 1.21 (0.91-1.61)
Q4 vs. Q1 (Ref): 1.06 (0.82—1.38)
Q3 vs. Q1 (Ref): 1.07 (0.84-1.36
Q2 vs. Q1 (Ref): 1.04 (0.82—1.30)
p for trend=0.27

Male Fetal Sex
Q5 vs. Q1 (Ref): 0.79
Q4 vs. Q1 (Ref): 0.90
Q3 vs. Q1 (Ref): 0.92
Q2 vs. Q1 (Ref): 0.97
p for trend=0.20

0.62, 1.01)
0.72, 1.14)
0.74, 1.15)
0.78, 1.20)

Py
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Female Fetal Sex
Q5 vs. Q1 (Ref): 0.82
Q4 vs. Q1 (Ref): 0.73
Q3 vs. Q1 (Ref): 0.79
Q2 vs. Q1 (Ref): 0.74
p for trend=0.55

Vegetable/Prudent DP
Q5 vs. Q1 (Ref): 1.05 (0.87, 1.27)

Nordic DP
Q5 vs. Q1 (Ref): 0.84 (0.67, 1.05)

Rice/Pasta/Poultry DP
Q5 vs. Q1 (Ref): 1.12 (0.93, 1.36)

Sweets DP
Q5 vs. Q1 (Ref): 1.10 (0.90, 1.35)

Alcohol DP
Q5 vs. Q1 (Ref): 0.88 (0.73, 1.07)

0.65, 1.05)
0.57, 0.92)
0.63, 0.99)
0.59, 0.93)

—~ o~~~

Severe Preeclampsia (Analytic
N=55,086)

Multivariable logistic regression
OR (95% Cl)

Western DP
Q5 vs. Q1 (Ref): 1.26 (0.76, 2.09)

Seafood DP
Q5 vs. Q1 (Ref): 0.81 (0.53, 1.25)

Vegetable/Prudent DP
Q5 vs. Q1 (Ref): 1.46 (0.94, 2.26)

Nordic DP
Q5 vs. Q1 (Ref): 1.24 (0.76, 2.00)

Rice/Pasta/Poultry DP
Q5 vs. Q1 (Ref): 1.00 (0.68, 1.49)

Sweets DP
Q5 vs. Q1 (Ref): 0.92 (0.58, 1.45)

Alcohol DP
Q5 vs. Q1 (Ref): 0.79 (0.52, 1.19)
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Jarman, 2018%5

PCS, Canada, APrON
Analytic N =1,545

o Age (y): 31.414.2
* Race/Ethnicity (%): White: 84;
Non-White: 16
o SEP:
o Education (%): <University:
28; University level: 72
o Household yearly income
(%): <$100,000: 42;
2$100,000: 58
e Pre-pregnancy BMI (%): 25-
<30: 21; 230: 11
e Smoking (%): 1.0

Healthy DP (continuous alignment)
FFQ at: Median 17 GW

DP Description:

¢ Healthy DP: Higher intakes of other vegetables,
green vegetables, fruit (excluding juice), orange
vegetables, oils, brown pasta or rice, fish or shellfish,
tomatoes, white rice or pasta

Outcome and assessment methods:
Gestational HTN assessed at: Early diagnosis <24
GW; Later diagnosis 224 GW

Outcomes taken from birth record.

Gestational Hypertension
Forward stepwise logistic regression
OR (95% ClI)

0.6 (0.4, 0.9), p=0.01

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

Funding: Alberta Innovates Health
Solutions

Summary: Greater alignment with the
Healthy DP was associated with lower
risk of gestational HTN.

Miele, 2021"7

PCS, Brazil, Preterm SAMBA
Analytic N =1,165

o Age (%): <19: 25.0; 235: 6.7

o Race/Ethnicity (%): Non-White:

60.3; White: 39.7

e SEP:
o Education (%): <12y: 67.9
o Yearly income (%):

<$12,000: 73.9

o Employed (%): 50.2

o BMI at first visit (%):
Overweight: 25.7; Obesity:
17.1

o History of HDP (%): 100%
nulliparous

o Current GDM (%): 14.1

Obesogenic DP, Intermediate DP, Vegetarian DP, &
Protein DP vs. Traditional DP
24h recall at: 19-21 GW

DP Descriptions:

e 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)

Outcome and assessment methods:
PE assessed at: >20 GW

PE: New onset SBP 2140mmHg or DBP 290mmHg w/
proteinuria and/or evidence of acute kidney injury, liver

Preeclampsia
Multiple logistic regression
OR

Obesogenic DP vs. Traditional DP (ref):
1.82, p20.05

Intermediate DP vs. Traditional DP (ref):
1.12, p=0.05

Vegetarian DP vs. Traditional DP (ref):
1.85, p=0.05

Protein DP vs. Traditional DP (ref): 2.60,

p<0.05

Key confounders accounted for:
Age, Race/ethnicity, SEP, Pre-
pregnancy BMI, Parity, History of HDP,

Other covariates: Region

Funding: Brazilian National Research
Council; Bill and Melinda Gates
Foundation

Summary: Greater alignment with the
Protein DP was associated with a
higher risk of preeclampsia compared to
the Traditional DP. Alignment with the
Obesogenic DP, Intermediate DP, and
Vegetarian DP was not associated with
risk of preeclampsia when compared to
the Traditional DP.
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Summary
dysfunction, neurological teatures, hemolysis or
thrombocytopenia, or fetal growth restriction
Timmermans, 20112° Mediterranean DP & Traditional DP (categorical Systolic BP Key confounders accounted for:
alignment) Linear regression Age, Race/ethnicity, SEP, Pre-
PCS, The Netherlands, FFQ at Median (IQR): 13.5 (3.4) GW B (95% Cl) pregnancy BMI, Smoking, Parity

Generation R Study
Analytic N=3,187

Age (y): Med Low: 30.2+4.6;
Med Medium: 31.6+4.0; Med
High: 32.4%4.0, p<0.01; Trad
Low: 32.04£3.9; Trad Medium:
31.514.2; Trad High: 30.7+4.8,
p<0.01

Dutch ethnicity (%): 100

SEP:

o Education (%): Low: Med
Low: 5.0; Med High: 1.6;
High: Med Low: 40.6; Med
High: 74.7, p<0.01; Low:
Trad Low: 0.7; Trad High:
5.3; High: Trad Low: 72.3;
Trad High: 45.5, p<0.01

Pre-pregnancy BMI: Median

(IQR): Med Low: 23.0 (4.7);

Med Medium: 22.1 (3.7); Med

High: 21.8 (3.5), p<0.01; Trad

Low: 21.9 (3.7); Trad Medium:

22.3 (3.7); Trad High:

22.7(4.6), p<0.01

0 230 (%): Med Low: 12.4;
Med High: 5.3, p<0.01:

History of DM (%): 0.0

e Smoking (%): Current: Med

Low: 19.3; Med Medium: 13.6;
Med High: 11.5; Previous: Med
Low: 7.5; Med Medium: 7.6;
Med High: 9.5, p<0.01;
Current: Trad Low: 7.5; Trad
Medium: 14.2; Trad High: 22.6;
Previous: Trad Low: 7.5; Trad
Medium: 9.0; Trad High: 8.1,
p<0.01

DP Descriptions:

¢ Mediterranean (Med) DP: Higher in vegetables,
vegetable oils, pasta, rice, fish, and legumes,
moderate intake of alcohol; Lower in sweets

¢ Traditional (Trad) DP: Higher in meat and potatoes;
Lower in fruit, nonalcoholic drinks, fish, and bread

Outcome and assessment methods:

BP assessed at: Median (IQR): 20.5 (1.3) and 30.4
(1.1) GW

Measured by investigators.

Mediterranean DP

Mid pregnancy

Medium vs. High (Ref): 0.7 (0.3, 1.6)
Low vs. High (Ref): 1.3 (0.3, 2.3)
Trend score: -0.5 (-0.9, -0.1)

Late pregnancy

Medium vs. High (Ref): 0.7 (-0.3, 1.6)
Low vs. High (Ref): 0.2 (-0.8, 1.2)
Trend score: -0.1 (-0.5, 0.1)

Traditional DP

Mid pregnancy

Medium vs. Low (Ref): 1.3 (0.4, 2.3)
High vs. Low (Ref): 2.3 (1.2, 3.3)
Trend score: 0.8 (0.4, 1.3)

Late pregnancy

Medium vs. Low (Ref): 0.7 (-0.3, 1.6)
High vs. Low (Ref): 2.6 (1.6, 3.6)
Trend score: 0.9 (0.5,1.3)

Diastolic BP
Linear regression
B (95% CI)

Mediterranean DP

Mid pregnancy

Medium vs. High (Ref): 0.2 (-0.6, 0.9)
Low vs. High (Ref): 1.6 (0.8, 2.4)
Trend score: -0.6 (-1.0, -0.3)

Late pregnancy

Medium vs. High: 0.5 (-0.3, 1.2)
Low vs. High (Ref): 1.0 (0.2, 1.8)
Trend score: -0.3 (-0.7, -0.1)

Other covariates: Gestational age,
Vomiting, Folic acid use
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Iraditional DP

Mid pregnancy

Medium vs. Low (Ref): 0.9 (0.1, 1.7)
High vs. Low (Ref): 1.3 (0.5, 2.1)
Trend score: 0.6 (0.2, 0.9)

Late pregnancy

Medium vs. Low (Ref): 0.3 (-0.4, 1.1)
High vs. Low (Ref): 0.8 (0.1, 1.6)
Trend score: 0.3 (-0.1, 0.6)

Timmermans, 20112° cont.

Outcome and assessment methods:
Gestational HTN and PE at: >20 GW
Retrieved from medical records.

Gestational HTN: SBP 2140 mmHg and/or DBP 290
mmHg in previously normotensive participants on =2
occasions)

PE: Gestational HTN w/ proteinuria (=2 dipstick
readings of 22+, 1 sample reading of 21+, or 24h urine
collection containing 2300 mg protein

Gestational HTN
Logistic regression
OR (95% CI)

Mediterranean DP

Medium vs. High (Ref): 1.1 (0.8, 1.7)
Low vs. High (Ref): 1.3 (0.9, 1.9)
Trend score: 0.9 (0.8, 1.1)

Traditional DP

Medium vs. Low (Ref): 1.0 (0.7, 1.6)
High vs. Low (Ref): 1.3 (0.9, 1.9)
Trend score: 1.1 (0.9, 1.3)

Preeclampsia
Logistic regression
OR (95% CI)

Mediterranean DP

Medium vs. High (Ref): 1.2 (0.6, 2.3)
Low vs. High (Ref): 1.2 (0.6, 2.3)
Trend score: 0.8 (0.6, 1.1)

Traditional DP

Medium vs. Low (Ref): 0.7 (0.3, 1.4)
High vs. Low (Ref): 1.1 (0.6, 2.1)
Trend score: 1.3 (0.9, 1.7)

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

Other covariates: Vomiting, Folic acid
use

Funding: Erasmus Medical Center,
Rotterdam; Erasmus University
Rotterdam; Netherlands Organization
for Health Research (ZonMw)

Summary: Lower alignment with the
Mediterranean DP was associated with
higher systolic blood pressure in mid
pregnancy, but not late pregnancy.
Greater alignment with the Traditional
DP was associated with higher systolic
blood pressure in both mid and late
pregnancy.

Lower alignment with the Mediterranean
DP was associated with higher diastolic
blood pressure in both mid and late
pregnancy. Greater alignment with the
Traditional DP was associated with
higher diastolic blood pressure in mid
pregnancy, but the trend was not
significant in late pregnancy.

Lower alignment with the Mediterranean
DP and greater alignment with the
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‘Traditional DP was associated with
higher risk of both gestational
hypertension and preeclampsia.

Torjusen, 201421

PCS, Norway, MoBa
Analytic N=28,192

e Age (y): Low organic food
consumption (Low): 28.6+4.3;
Frequent organic food
consumption (Frequent):
27.614.9, p<0.001

o Race/Ethnicity (%): White: >99

o SEP:

o Education (%): <12y: Low:
25.5; Frequent: 37.7,
p<0.001; 217y: Low: 27.1;
Frequent: 28.6, p<0.05

o High household income (%):
Low: 29.7; Frequent: 23.1,
p<0.001

e Pre-pregnancy BMI: Low:
23.814.1; Frequent: 23.313.9,
p<0.001

o History of HTN (%): Low: 0.5;
Frequent: 0.2, p<0.05

e Smoking (%): Low: 6.6;
Frequent: 11.0, p<0.001

Health and sustainability DP (tertiles of alignment)
FFQ at: 20.7+£3.7 GW

Preeclampsia

Binary logistic regression

OR (95% Cl)

DP Description:

T2 vs. T1 (Ref): 0.80 (0.70, 0.91), p=0.001

¢ Health and sustainability DP: High in vegetables; T3 vs. T1 (Ref): 0.73 (0.64, 0.84), p<0.001

fruit and berries; cooking oil; olive oil; whole grain
products; low in meat, including processed meat;
white bread; salty snacks; Pommes frites; cakes and
sweets

p for trend <0.001

Outcome and assessment methods:
Preeclampsia assessed at: >20 GW

PE: Reported preeclampsia (>140 mmHg/90 mmHg
BP w/ proteinuria >1+ dipstick on 22 occasions),
HELLP syndrome (hemolysis, elevated liver enzymes,
and low platelet count), eclampsia, early preeclampsia
(<34 GW), mild preeclampsia, and severe
preeclampsia on the birth notification form

Key confounders accounted for:
Age, Race/ethnicity, SEP, Pre-
pregnancy BMI, Smoking, History of
HDP

Other covariates: Height, TEI, GWG

Funding: The Research Council of
Norway, The Food Programme;
Norwegian Ministry of Health;
Norwegian Ministry of Education and
Research; NIH/NIEHS; NIH/NINDS

Summary: Greater alignment with the
Health and sustainability DP was
associated with reduced risk of
preeclampsia.

a Abbreviations: $#K: # thousands of dollars; AHA: American Heart Association; AHEI: Alternative Healthy Eating Index; AHEI-P: Alternate Healthy Eating Index for Pregnancy;
aMed: alternate Mediterranean Diet; aOR: adjusted odds ratio; BIGCS: Born in Guangzhou Cohort Study; BMI: body mass index; CDGCI-PW: Chinese Dietary Guidelines
Compliance Index for Pregnant Women; ClI: confidence interval; 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; FPL: Federal poverty level; g: gram(s); GDM: gestational diabetes mellitus;
GRMRS: Gestational Diabetes in the Mediterranean Region Study; GW: gestational weeks; GWG: gestational weight gain; h: hour(s); HDP: hypertensive disorders of pregnancy;
HEI: Healthy Eating Index; HTN: hypertension; IADPSG: International Association of the Diabetes and Pregnancy Study Groups; I: liter; MDI: Mediterranean Diet Index; MDS:
Mediterranean diet score; MEDAS: Mediterranean Diet Adherence Screener; MedDiet: Mediterranean diet; mmol: millimole; mo: month; NFFD: Norwegian Fit for Delivery; NICHD:
Eunice Kennedy Shriver National Institute of Child Health and Development; NIH: National Institutes of Health; NND: New Nordic Diet; NR: not reported; NS: non-significant; OR:
odds ratio; PCA: principal component analysis; PCS: prospective cohort study; PUFA: polyunsaturated fatty acid; Q#: quartile; RCT: randomized controlled trial; Ref: reference; SD:
standard deviation; SEP: SEP; SFA: saturated fatty acid; T#: tertile; TEI: total energy intake; TG: triglycerides; week(s); y: year(s)
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Table 8. Risk of bias for randomized controlled trials examining dietary patterns consumed during pregnancy and hypertensive disorders of
pregnancy?
Deviations from

Article Randomization intended interventions Missing outcome Outcome Selection of the Overall risk of bias
(effect of assignment) data measurement reported result
or (per-protocol)
Al Wattar, 20192 LOW LOW LOW LOW LOW LOW
Assaf-Balut, 201725 LOW LOW LOW LOW
(24-28 GW)
Assaf-Balut, 201725 LOW LOow LOW
(36-38 GW)
Assaf-Balut, 20192 Low SOME CONCERNS Low Low
Crovetto, 202177 LOW LOW LOW LOW
Dodd, 20192 LOW LOW LOW LOW LOW LOW
Khoury, 2005% LOW LOW SOME CONCERNS LOW SOME CONCERNS SOME CONCERNS
Melero, 20203 LOW LOW LOW LOW
(24-28 GW)
Melero, 202030 LOW LOW LOW
(36-38 GW)
Zhao, 2022% LOW LOW SOME CONCERNS LOW SOME CONCERNS SOME CONCERNS
(24-28 GW)
Zhao, 20223 LOW SOME CONCERNS LOW SOME CONCERNS
(36-38 GW)

2 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. doi:10.1136/bm;.14898
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Table 9. Risk of bias for non-randomized controlled trials examining dietary patterns consumed during pregnancy and hypertensive disorders of
pregnancy?
Selection of Classification ~ DeViations from

Article Confounding articipants of interventions intended Missing data
P P interventions

Outcome Selection of the Overall risk of
measurement reported result bias

Melero, 202030 LOW LOW LOW LOW
(24-28 GW)
Melero, 2020%° LOwW LOwW Low

(36-38 GW)

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.)
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Table 10. Risk of bias for observational studies examining dietary patterns consumed during pregnancy and hypertensive disorders or pregnancy?

Arti . Exposure Selection of Post-exposure I Outcome Selection of the  Overall risk
icle Confounding measurement participants interventions Missing data measurement reported result of bias
Arvizu, 2020" SOME SOME SOME * SOME
CONCERNS  CONCERNS CONCERNS Low CONCERNS Ol Afels HIGH
Brantsaeter, 20092 SOME SOME SOME SOME
CONCERNS  CONCERNS CONCERNS CONCERNS el ok HIGH HIGH
Courtney, 2020° SOME SOME
HIGH LOW LOW CONCERNS HIGH LOW CONCERNS HIGH
de Seymour, 2022 HIGH LOW LOW LOW HIGH LOW SOME HIGH
' CONCERNS
Ding, 20215 SOME SOME SOME
HIGH Low CONCERNS CONCERNS HIGH Low CONCERNS HIGH
Flor-Alemany, 20216 SOME SOME SOME SOME SOME
CONCERNS CONCERNS CONCERNS CONCERNS HIGH Low CONCERNS HIGH
Flynn, 2016° SOME SOME SOME SOME SOME Low SOME HIGH
CONCERNS CONCERNS CONCERNS CONCERNS CONCERNS CONCERNS
Fulay, 20187 HIGH LOW LOW LOW HIGH LOW c os;v()cl\E/I:N s HIGH
Hajianfar, 2018° SOME SOME SOME
alicls CONCERNS Ko o CONCERNS Ko CONCERNS alicls
Hillesund, 201410 o SOME SOME
LOW CONCERNS CONCERNS LOW HIGH LOW HIGH HIGH
Hillesund, 2018 SOME SOME SOME SOME
CONCERNS Low CONCERNS Low CONCERNS Low CONCERNS HIGH
Hu, 202212 SOME SOME SOME
Low CONCERNS CONCERNS HIGH CONCERNS He . HIGH
Ikem, 201912 SOME SOME SOME SOME
(Gestational HTN) CONCERNS  CONCERNS CONCERNS Low CONCERNs  SOME CONCERNS Afels HIGH
lkem, 2019' (PE and SOME SOME SOME SOME
Severe PE) CONCERNS  CONCERNS CONCERNS o CONCERNS e — HIGH
Jarman, 201815 SOME SOME SOME
CONCERNS  CONCERNS CONCERNS o il LowW HIGH HIGH

nesr.usda.gov | 80



Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Li, 202114 SOME SOME SOME
Low CONCERNS CONCERNS Low CONCERNS
Makarem, 202216 SOME SOME
CONCERNS Low Low CONCERNS Low
Miele, 202177 SOME SOME SOME Low Low SOME
CONCERNS CONCERNS CONCERNS CONCERNS
Miller, 20221 SOME SOME SOME Low SOME
CONCERNS CONCERNS CONCERNS CONCERNS
Rifas-Shiman, 20091 SOME SOME
CONCERNS = L2 = Mk CONCERNS
Timmermans, 201120 SOME SOME LOW SOME LOW SOME
CONCERNS CONCERNS CONCERNS CONCERNS
Torjusen, 201421 SOME SOME SOME LOW
CONCERNS CONCERNS CONCERNS
Wiertsema, 202122 SOME SOME
CONCERNS Low Low Low Low CONCERNS
Yee, 20202 SOME
CONCERNS Low LOwW Low LOwW

a Possible ratings of low, some concerns, high, very high, no information, or not applicable were determined using the "Risk of Bias in Non-randomized Studies of Exposures
(ROBINS-E)" tool (ROBINS-E Development Group (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). *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

DASH Dietary Approaches to Stop Hypertension

DM Diabetes mellitus

DP Dietary pattern

EVOO Extra virgin olive oil

FBG Fasting blood glucose

FFQ Food frequency questionnaire

GDM Gestational diabetes mellitus

GW Gestational weeks

HDI Human Development Index

HDP Hypertensive disorders of pregnancy

HELLP Hemolysis, Elevated Liver enzymes and Low Platelets
HHS United States Department of Health and Human Services
NESR Nutrition Evidence Systematic Review

NICHD Eunice Kennedy Shriver National Institute of Child Health and Development
NRCT Non-randomized controlled trial

PCS Prospective cohort study

RCT Randomized controlled trial

SEP Socioeconomic position

SES Socioeconomic status

TFD Three-day food diary

USDA United States Department of Agriculture
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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 risk of hypertensive disorders of pregnancy?

Citation

Conclusion statement and grade

Raghavan R, Dreibelbis C, Kingshipp BJ, Wong, YP, Terry N,
Abrams B, Bartholomew A, Bodnar LM, Gernand A, Rasmussen K,
Siega-Riz AM, Stang JS, Casavale KO, Spahn JM, Stoody E. Dietary
Patterns before and during Pregnancy and Risk of Hypertensive
Disorders of Pregnancy: 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.SR0101

Limited evidence in healthy Caucasian women with access to health care suggests that dietary
patterns before and during pregnancy higher in vegetables, fruits, whole grains, nuts, legumes,
fish, and vegetable oils and lower in meat and refined grains are associated with a reduced risk
of hypertensive disorders of pregnancy, including preeclampsia and gestational hypertension.
Not all components of the assessed dietary patterns were associated with all hypertensive
disorders. (Grade: Limited)

Evidence is insufficient to estimate the association between dietary patterns before and during
pregnancy and risk of hypertensive disorders of pregnancy in minority women and those of
lower socioeconomic status.
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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 risk of hypertensive disorders of pregnancy?

Category Existing Review

Updated Review Change and Rationale

Study design Included:

e Randomized controlled trials
e Prospective cohort studies

e Retrospective cohort studies
o Nested case-control studies

Excluded:

e Non-randomized controlled trials
e  Cross-sectional studies

e Case-control studies

e Uncontrolled studies

e  Pre-post studies with a control

e  Pre-post studies without a control
e Narrative reviews

e  Systematic reviews

e Meta-analyses

Included: Non-randomized controlled trials, including
. i quasi-experimental and controlled before-
¢ Randomized controlled trials and-after studies, will be included in the

¢ Non-randomized controlled trialsT updated review to align with current NESR

e  Prospective cohort studies standards.
e Retrospective cohort studies
e Nested case-control studies

Excluded:

e Uncontrolled trials*

e  Case-control studies

e  Cross-sectional studies

e Ecological studies

o Narrative reviews

e  Systematic reviews

e Meta-analyses

e Modeling and simulation studies

Publication date Included:
e January 1980 — January 2017
Excluded:

e Before January 1980, after January 2017

Included: End of the date range is updated to extend

from the end of the search in the existing

e January 1980 — May 20238 review to the present.

Excluded:

e Before January 1980, after May 2023

" Raghavan R, Dreibelbis C, Kingshipp BJ, et al. Dietary Patterns before and during Pregnancy and Risk of Hypertensive Disorders of Pregnancy: 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.SR0101

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

nesr.usda.gov | 87



Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Category Existing Review Updated Review Change and Rationale
Population: Included: Included: No changes other than to wording for clarity.
Study participants

e Human subjects e Human

Excluded: Excluded:

e Animal and in vitro models e Non-human
Population: Included: Included: Individuals before pregnancy were excluded
Life stage from the updated review based on 2025

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

Excluded:
e N/A

e Atintervention or exposure and outcome:

o Individuals during pregnancy

Excluded:

e Atintervention or exposure and outcome:

o Individuals before pregnancy
e Individuals during postpartum

DGAC question prioritization discussions.
Minor changes were made to formatting and
wording for clarity.
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Updated Review

Change and Rationale

Population: Included:

Health Status ) )
e Studies conducted in generally healthy women of

reproductive age, including women in pre/peri-
conception and pregnancy

e  Studies conducted in samples with elevated
chronic 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

Included:

o Studies that exclusively enroll participants

not diagnosed with a disease”

e Studies that enroll some participants:

o diagnosed with a disease;
o  with the outcome of interest;

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 surgery

Excluded:
e Studies that exclusively enroll participants:

o diagnosed with a disease;’

o  with the outcome of interest (i.e.,
studies that aim to treat participants
who have already been diagnosed
with the outcome of interest);

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 surgery*

Studies that exclusively enroll participants
with obesity are included in the updated
review due to its prevalence and relevance
as a risk factor for other conditions. All other
changes are to formatting and wording for
clarity.

" 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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Updated Review

Change and Rationale

Population: Analytic
approach

Not specified

Included:

e  Studies that enroll both singleton and
multiple gestation pregnancies and
present uncombined findings

Excluded:

e  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

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:

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)

Revisions were made to clarify the intent of

the intervention/exposure criteria, but do not
represent a change in how the criteria were

applied.

nesr.usda.gov | 91



Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Category Existing Review Updated Review Change and Rationale
Comparator Included: Included: Revisions were made to clarify the intent of
the comparator criteria, but do not represent
o Different levels of adherence to a dietary pattern e  Consumption of and/or adherence to a a changg in how the criteria were apglied.
e Adherence to a different dietary pattern different dietary pattern
Excluded: o Different levels of consumption of and/or
£xcludec. adherence 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: No changes other than to wording and
formatting for clarity.
e Hypertensive disorders of pregnancy: 1) e Blood pressure (systolic, diastolic) 9 y
preeclampsia-eclampsia, 2) preeclampsia e Protein in the urine (proteinuria)
superimposed on chronic hypertension, and 3) .
. ; e Eclampsia
gestational hypertension .
) e Preeclampsia
e Intermediate outcomes: o Gestational hypertension
o Blood pressure '
o Levels of protein in the urine (proteinuria) Excluded:
Excluded: * NA
e NA
Confounders Included: Included: Criteria were added to enable focus on a
stronger body of evidence.
e N/A e  Studies that control for one or more of the d y
Excluded: key confounders listed in the analytic
= framework.
e N/A
Excluded:

e Studies that do not control for any of the
key confounders listed in the analytic
framework.

" 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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Existing Review
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Updated Review

Change and Rationale

Temporality

Included: e Not specified

Studies when the exposure was assessed prior
to the outcome

Studies when exposure and outcome
assessment occurred during overlapping time
periods, as long as the study explicitly states that
the exposure was assessed prior to the outcome

Excluded:

Studies when the outcome was assessed prior to
the exposure

Studies when exposure and outcome
assessment occurred during overlapping time
periods and the study does not explicitly state

that the exposure was assessed prior to the
outcome

Criteria are covered under “Study Design”.

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:
e  Studies published in English
Excluded:

e Studies published in languages other than
English

Included:

e Published in English
Excluded:

e Not published in English

No changes other than to wording for clarity.
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Category Existing Review Updated Review Change and Rationale

Country” Included: Included: No changes other than to wording for clarity.

e Studies conducted in Very High and High Human e  Studies conducted in countries classified
Development Countries as high or very high on the Human
) Development Index the year(s) the
Excluded: intervention/exposure data were collected

e  Studies conducted in Medium and Low Human Excluded:
Development Countries -
e 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.
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 the existing review

The literature search conducted for the existing review identified articles published between January 1980-
January 2017. For the complete search documentation, refer to:

Suggested citation: Raghavan R, Dreibelbis C, Kingshipp BJ, Wong, YP, Terry N, Abrams B, Bartholomew A,
Bodnar LM, Gernand A, Rasmussen K, Siega-Riz AM, Stang JS, Casavale KO, Spahn JM, Stoody E. Dietary
Patterns before and during Pregnancy and Risk of Hypertensive Disorders of Pregnancy: 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.SR0101.

Search A:

This search was conducted to update the search from the existing review (referenced above) and identify
articles published between the included dates of that existing review and Search B (detailed below). This
search was used in both this review and in the systematic review that examines the relationship between
dietary patterns consumed during pregnancy and risk of gestational diabetes mellitus.

Database: PubMed

Provider: U.S. National Library of Medicine
Date(s) Searched: February 23, 2022

Dates Covered: January 1, 2017- October 21, 2019

Table A 4. Search for PubMed (Search A)

Search # ‘ Concept String

#1 Dietary ("dietary pattern*"[tiab] OR "diet pattern*"[tiab] OR "eating pattern*"[tiab]
Patterns OR "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])
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Search# | Concept

#2 Hypertension | hypertensi*[tiab] OR Hypertension[MeSH:NoExp] OR "Pre-Eclamp*"[tiab]
OR preeclamp*[tiab] OR "Hypertension, Pregnancy-Induced"[MeSH] OR
Eclamp*[tiab] OR "Blood Pressure"[MeSH:NoExp] OR “high blood
pressure”[tiab]

#3 Diabetes ("Diabetes Mellitus"[Mesh:NoExp] OR "Prediabetic State"[Mesh] OR
"prediabet*"[tiab] OR "pre diabet*"[tiab] OR "Insulin Resistance"[Mesh] OR
"insulin resistance"[tiab] OR "insulin resistant"[tiab] OR "glucose
intolerance"[tiab] OR "glucose intolerant"[tiab] OR "glucose
tolerance"[tiab] OR "glucose tolerant"[tiab] OR "Glycated Hemoglobin
A"[Mesh] OR "hemoglobin A1c"[tiab] OR hba1c[tiab] OR "hba 1c"[tiab] OR
"haemoglobin A1c"[tiab] OR "Hyperglycemia"[Mesh] OR
"hyperglycemia"[tiab] OR hyperglycaemia[tiab] OR "Hypoglycemia"[Mesh]
OR "hypoglycemia"[tiab] OR hypoglycaemia[tiab] OR ((impaired[tiab] OR
glucose[tiab]) AND fasting[tiab]) OR "blood glucose"[MeSH] OR "blood
glucose'[tiab] OR "plasma glucose"[tiab] OR "serum glucose"[tiab] OR
"glycemi*"[tiab] OR glycaemi*[tiab] OR "blood sugar"[tiab] OR
dysglycemi*[tiab] OR dysglycaemi*[tiab] OR hyperinsulinism[MeSH] OR
hyperinsulin*[tiab] OR "Diabetes, Gestational"[Mesh] OR (gestation*[tiab]
AND diabet*[tiab]) OR ("Maternal Nutritional Physiological
Phenomena"[Mesh] AND diabet*[tiab]))

#4 #2 OR #3

#5 Pregnancy Pregnancy[Mesh] OR “Pregnancy Complications”’[Mesh] OR “Maternal
Exposure”[Mesh] OR “Pregnant Women”[Mesh] OR "Prenatal Exposure
Delayed Effects"[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 Period"[Mesh] OR peripartum[tiab] OR peri-partum[tiab] OR
gestation*[tiab] OR natal[tiab] OR antenatal[tiab]

#6 #1 AND #4

AND #5
#7 Limits #6 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-analyseslti] 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])

Language: English
Publication Date: Jan 1, 2017-Oct 21, 2019

nesr.usda.gov | 96



Database: Embase

Provider: Elsevier
Date(s) Searched: February 23, 2022
Dates Covered: January 1, 2017-October 21, 2019

Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Table A 5. Search for Embase (Search A)

Search #
#1

Concept

Dietary
Patterns

‘ String

'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;i
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*:abti
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’:abli

OR ('guideline adherence* AND (diet OR dietary OR food OR beverage*
OR nutrition*)):ab, ti

#2

Hypertension

'hypertension'/de OR 'maternal hypertension'/exp OR 'blood pressure'/de
OR hypertensi*:ab,ti OR 'pre-eclamp*':ab,ti OR preeclamp*:ab,ti OR
eclamp*:ab,ti OR 'high blood pressure':ab,i

#3

Diabetes

‘Diabetes Mellitus’/de OR ‘diabetic obesity’/exp OR ‘impaired glucose
tolerance’/exp OR ‘insulin resistance’/exp OR ‘Hypoglycemia’/exp OR
‘glucose blood level’/exp OR ‘hyperinsulinism’/exp OR ‘pregnancy
diabetes mellitus’/exp

OR ‘prediabet*’:ab,ti OR ‘pre diabet*:ab,ti OR ‘insulin resistance’:ab,ti OR
‘insulin resistant’:ab,ti OR ‘glucose intolerance’:ab,ti OR ‘glucose
intolerant’:ab,ti OR ‘glucose tolerance’:ab,ti OR ‘glucose tolerant’:ab,ti OR
‘hemoglobin A1c’:ab,ti OR ‘hba1c’:ab,ti OR ‘hba 1c’:ab,ti OR ‘haemoglobin
A1c’ab,ti OR ‘hyperglycemia’:ab,ti OR ‘hyperglycaemia’:ab,ti OR
‘hypoglycemia’:ab,ti OR ‘hypoglycaemia’:ab,ti OR ((‘impaired’:ab,ti OR
‘glucose’:ab,ti) AND ‘fasting’:ab,ti) OR ‘blood glucose’:ab,ti OR ‘plasma
glucose’:ab,ti OR ‘serum glucose’:ab,ti OR ‘glycemi*:ab,ti OR
glycaemi*:ab,ti OR ‘blood sugar’:ab,ti OR dysglycemi*:ab,ti OR
dysglycaemi*:ab,ti OR hyperinsulin*:ab,ti OR (‘gestation*’:ab,ti AND
‘diabet*’:ab,ti)
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Search# Concept ‘ String

#4 #2 OR #3

#5 Pregnancy ‘Pregnancy’/exp OR ‘Pregnancy Complications’/exp OR ‘Maternal
Exposure’/exp OR 'perinatal exposure'/exp OR ‘Pregnant Woman’/exp OR
‘Perinatal Period’/exp OR ‘Prenatal exposure’/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

#6 #1 AND #4

AND #5
#7 Limits #6 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':abti
OR [review]/lim OR [systematic review]/lim OR [meta analysis]/lim OR
'practice guideline':ti) AND [2017-2019]/py

Database: Cochrane Central Register of Controlled Trials (CENTRAL)

Provider: John Wiley & Sons
Date(s) Searched: February 23, 2022
Dates Covered: January 1, 2017- October 21, 2019

Table A 6. Search for Cochrane CENTRAL (Search A)

Search #
#1

Concept

Dietary
Patterns

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 "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"):ti,ab,kw

OR ("guideline adherence* AND (diet OR dietary OR food OR beverage*
OR nutrition*)):ti,ab,kw
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#2

Hypertension
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String

[mh A"Blood Pressure"] OR [mh "Hypertension"] OR [mh "Hypertension,
Pregnancy-Induced"]

OR (hypertensi* OR "Pre-Eclamp*" OR preeclamp* OR Eclamp* OR “high
blood pressure”):ti,ab,kw

#3

Diabetes

[mh A"Diabetes Mellitus"] OR [mh "Prediabetic State"] OR [mh "Insulin
Resistance"] OR [mh "Hyperglycemia"] OR [mh "Glycated Hemoglobin A"]
OR [mh "Hypoglycemia"] OR [mh "blood glucose"] OR [mh hyperinsulinism]
OR [mh "Diabetes, Gestational"]

OR ("prediabet*™ OR "pre diabet*™" OR "insulin resistance" OR "insulin
resistant” OR "glucose intolerance" OR “glucose intolerant” OR "glucose
tolerance" OR “glucose tolerant” OR "hemoglobin A1c" OR “hbalc” OR
"hba 1c" OR “haemoglobin A1c” OR "hyperglycemia" OR hyperglycaemia
OR "hypoglycemia" OR “hypoglycaemia” OR ((impaired OR glucose) AND
fasting) OR "blood glucose" OR “plasma glucose” OR “serum glucose” OR
"glycemi*" OR glycaemi* OR "blood sugar" OR dysglycemi* OR
dysglycaemi* OR hyperinsulin® OR (gestation* AND diabet*)):ti,ab,kw

#4

#2 OR#3

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 (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

#5

#1 AND #4
AND #5

In trials, word variations searched, year first published 2017-2019

Database: CINAHL

Provider: EBSCO
Date(s) Searched: February 23, 2022
Dates Covered: January 1, 2017-October 21, 2019

Table A 7. Search for CINAHL (Search A)

Search # ‘ Concept String

#1

Dietary
Patterns

(MH "Mediterranean Diet") OR (MH "DASH Diet") OR (MH “Diet, Gluten-
Free") 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 (MH "Guideline
Adherence")

OR (TI "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
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Search# | Concept

"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 TI ("guideline adherence*" AND (diet OR dietary OR food OR
beverage* OR nutrition*) OR AB ("guideline adherence*" AND (diet OR
dietary OR food OR beverage* OR nutrition*))

#2 Hypertension | (MH "Blood Pressure") OR (MH Hypertension) OR (Tl hypertensi* OR
"Pre-Eclamp*" OR preeclamp* OR Eclamp* OR “high blood pressure”) OR
(AB hypertensi* OR "Pre-Eclamp*" OR preeclamp* OR Eclamp* OR “high
blood pressure”)

#3 Diabetes (MH "Diabetes Mellitus") OR (MH "Diabetes Mellitus, Gestational") OR
(MH "Prediabetic State") OR (MH "Insulin Resistance+") OR (MH
"Hyperglycemia+") OR (MH "Hemoglobin A, Glycosylated") OR (MH
"Hypoglycemia+") OR (MH "blood glucose") OR (MH “hyperinsulinism+”)

OR (OR "prediabet*" OR "pre diabet*" OR "insulin resistance" OR "insulin
resistant" OR "glucose intolerance" OR “glucose intolerant” OR "glucose
tolerance" OR “glucose tolerant” OR "hemoglobin A1c" OR “hba1c” OR
"hba 1c" OR “haemoglobin A1c” OR "hyperglycemia" OR hyperglycaemia
OR "hypoglycemia" OR “hypoglycaemia” OR ((impaired OR glucose) AND
fasting) OR "blood glucose" OR “plasma glucose” OR “serum glucose”
OR "glycemi*" OR glycaemi* OR "blood sugar" OR dysglycemi* OR
dysglycaemi* OR hyperinsulin® OR (gestation* AND diabet*)) OR
("prediabet*" OR "pre diabet*" OR "insulin resistance" OR "insulin
resistant” OR "glucose intolerance" OR “glucose intolerant” OR "glucose
tolerance" OR “glucose tolerant” OR "hemoglobin A1c" OR “hba1c” OR
"hba 1c¢" OR “haemoglobin A1c” OR "hyperglycemia" OR hyperglycaemia
OR "hypoglycemia" OR “hypoglycaemia” OR ((impaired OR glucose) AND
fasting) OR "blood glucose" OR “plasma glucose” OR “serum glucose”
OR "glycemi*" OR glycaemi* OR "blood sugar" OR dysglycemi* OR
dysglycaemi* OR hyperinsulin® OR (gestation* AND diabet*)

#4 #2 OR #3

#5 Pregnancy (MH "Pregnancy+") OR (MH "Pregnancy Complications+") OR (MH
"Maternal Exposure") OR (MH "Prenatal Exposure Delayed Effects") OR
(MH "Expectant Mothers") OR (TI pregnan* OR prepregnancy OR
prenatal OR perinatal OR “pre-conception” OR preconception OR “peri-
conception” OR periconception OR peripartum OR “peri-partum” OR

nesr.usda.gov | 100



Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy
Search # ‘ Concept String

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)

#6 #1 AND #4
AND #5

#7 Limits #6 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)

English, Apply equivalent subjects
Published Date: January 2017 — October 2019

Search B:

This search encompasses a wider range of terms than Search A because it is also used in the systematic
review that examines the relationship between dietary patterns and cardiovascular disease. The search was
first run on October 5, 2021 and was then periodically run using NESR’s continuous evidence monitoring
methods” through May 2023.

Database: PubMed

Provider: U.S. National Library of Medicine

Date(s) Searched: October 5, 2021 (initial search); October 5, 2021 — May 31, 2023 (continuous evidence
monitoring)

Dates Covered: October 21, 2019 — May 31, 2023

Table A 8. Search for PubMed (Search B)

Search# Concept String
#1 Cardiovascular | "Cardiovascular Diseases"[Mesh:NoExp] OR "cardiovascular
diseases disease*"[tiab] OR "coronary artery disease"[tiab] OR "heart

disease*"[tiab] OR "Heart Failure"[Mesh] OR "heart failure"[tiab] OR
"myocardial infarction*"[tiab] OR "Myocardial Ischemia"[Mesh] OR
"myocardial ischemia*"[tiab] OR "Stroke"[Mesh] OR "stroke*"[tiab] OR
"angina"[tiab] OR "heart attack*"[tiab] OR "Venous Thrombosis"[Mesh]
OR "venous thrombosis"[tiab] OR "hypertension"[tiab] OR Blood
Pressure[Mesh:NoExp] OR "high blood pressure"[tiab] OR
"Lipids/blood"[Mesh] OR "Cholesterol, HDL"[Mesh] OR "HDL
cholesterol"[tiab] OR "Cholesterol, LDL"[Mesh] OR "LDL
cholesterol"[tiab] OR "total cholesterol"[tiab] OR “blood cholesterol’[tiab]
OR "Triglycerides"[Mesh] OR "triglycerides"[tiab] OR
"Hypertension"[Mesh:NoExp] OR hypertensi*[tiab] OR "Hypertension,

“ 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

Pregnancy-Induced"[Mesh] OR "Pre-Eclamp*"[tiab] OR preeclamp*[tiab]
OR Eclamp*[tiab]

#2 Dietary ("dietary pattern*"[tiab] OR "diet pattern*"[tiab] OR "eating pattern*"[tiab]
Patterns OR "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 #1 AND #2

#4 Limiters #3 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-analysisti]
OR meta-analyses]ti] 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])

Language: English
Publication Date: Oct 21, 2019- May 31, 2023

Database: Embase

Provider: U.S. National Library of Medicine

Date(s) Searched: October 5, 2021 (initial search); October 5, 2021 — May 31, 2023 (continuous evidence
monitoring)

Dates Covered: October 21, 2019 — May 31, 2023
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Table A 9. Search for Embase (Search B)

Search# Concept String
#1 Cardiovascular | ‘Cardiovascular Disease’/de OR ‘Heart Failure’/exp OR ‘heart muscle
diseases ischemia’/de OR ‘cerebrovascular accident’/exp OR ‘vein

thrombosis’/exp OR ‘Blood Pressure’/de OR (‘Lipids’/exp AND
‘blood’:ab,ti) OR ‘high density lipoprotein cholesterol’/exp OR ‘low
density lipoprotein cholesterol’’exp OR ‘hypertension’/exp

OR ‘cardiovascular disease*’:ab,ti OR ‘coronary artery disease’:ab,ti OR
‘heart disease*’:ab,ti OR ‘heart failure’:ab,ti OR ‘myocardial
infarction*:ab,ti OR ‘myocardial ischemia*:ab,ti OR ‘stroke*:ab,ti OR
‘angina’:ab,ti OR ‘heart attack™:ab,ti OR ‘venous thrombosis’:ab,ti OR
‘hypertension’:ab,ti OR ‘high blood pressure’:ab,ti OR ‘HDL
cholesterol’:ab,ti OR ‘LDL cholesterol’:ab,ti OR ‘total cholesterol’:ab,ti
OR ‘blood cholesterol’:ab,ti OR ‘triglycerides’:ab,ti OR hypertensi*:abi
OR ‘Pre-Eclamp*’:ab,ti OR preeclamp*:ab,ti OR Eclamp*:ab,ti

#2 Dietary 'feeding behavior'/de OR 'mediterranean diet'/exp OR 'dash diet'/exp OR
Patterns '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*:abi
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 #1 AND #2

#4 Limiters #3 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’:abti
OR [review]/lim OR [systematic review]/lim OR [meta analysis]/lim OR
'practice guideline':ti) AND [2019-2023]/py

Database: Cochrane Central Reqister of Controlled Trials (CENTRAL)
Provider: U.S. National Library of Medicine
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Date(s) Searched: October 5, 2021 (initial search); October 5, 2021 — May 31, 2023 (continuous evidence
monitoring)
Dates Covered: October 21, 2019 — May 31, 2023

Table A 10. Search for Cochrane CENTRAL (Search B)

Search# Concept String
#1 Cardiovascular | [mh A"Cardiovascular Diseases"] OR [mh "Heart Failure"] OR [mh
Diseases "Myocardial Ischemia"] OR [mh "Stroke"] OR [mh "Venous Thrombosis"]

OR [mh *"Blood Pressure"] OR [mh "Lipids"/BL] OR [mh "Cholesterol,
HDL"] OR [mh "Cholesterol, LDL"] OR [mh "Triglycerides"] OR [mh
"Hypertension"] OR [mh "Hypertension, Pregnancy-Induced"]

OR ("cardiovascular disease*" OR "coronary artery disease" OR "heart
disease*" OR "heart failure” OR "myocardial infarction*" OR "myocardial
ischemia*" OR "stroke™" OR "angina" OR "heart attack*" OR "venous
thrombosis" OR "hypertension" OR "high blood pressure" OR "HDL
cholesterol" OR "LDL cholesterol" OR "total cholesterol" OR “blood
cholesterol” OR "triglycerides" OR hypertensi* OR "Pre-Eclamp*" OR
preeclamp* OR Eclamp®):ti,ab,kw

#2 Dietary [mh "Diet, Mediterranean"] OR [mh "Dietary Approaches To Stop
Patterns 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 #1 AND #2
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In Trials (Word variations have been searched); year first published
2019-2023

Database: CINAHL

Provider: U.S. National Library of Medicine
Date(s) Searched: October 5, 2021 (initial search); October 5, 2021 — May 31, 2023 (continuous evidence

monitoring)

Dates Covered: October 21, 2019 — May 31, 2023

Table A 11. Search for CINAHL (Search B)

Search #
#1

Concept

Cardiovascular
diseases

String

(MH "Cardiovascular Diseases") OR (MH "Heart Failure+") OR (MH
"Myocardial Ischemia+") OR (MH "Stroke+") OR (MH "Venous
Thrombosis+") OR (MH "Blood Pressure") OR (MH "Lipids+/BL") OR
(MH “Lipoproteins, HDL Cholesterol’) OR (MH “Lipoproteins, LDL
Cholesterol”) OR (MH Triglycerides) OR (MH Hypertension)

OR (Tl "cardiovascular disease*" OR "coronary artery disease" OR
"heart disease™ OR "heart failure" OR "myocardial infarction*" OR
"myocardial ischemia®™ OR "stroke*" OR "angina" OR "heart attack*" OR
"venous thrombosis" OR "hypertension™ OR "high blood pressure” OR
"HDL cholesterol" OR "LDL cholesterol" OR "total cholesterol" OR “blood
cholesterol” OR "triglycerides" OR hypertensi* OR "Pre-Eclamp*" OR
preeclamp* OR Eclamp*) OR (AB "cardiovascular disease*" OR
"coronary artery disease" OR "heart disease™ OR "heart failure" OR
"myocardial infarction™" OR "myocardial ischemia™ OR "stroke*" OR
"angina" OR "heart attack*" OR "venous thrombosis" OR "hypertension”
OR "high blood pressure" OR "HDL cholesterol" OR "LDL cholesterol”
OR "total cholesterol" OR “blood cholesterol” OR "triglycerides" OR
hypertensi* OR "Pre-Eclamp™' OR preeclamp* OR Eclamp*)
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Search# Concept String
#2 Dietary (MH "Mediterranean Diet") OR (MH "DASH Diet") OR (MH “Diet, Gluten-
Patterns Free") 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 #1 AND #2

#4 Limiters #3 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”))

English, Apply equivalent subjects
Published Date: October 2019 — September 2023
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Appendix 5: Excluded articles

The existing systematic review” for this question included 8 articles. However, after applying the inclusion and
exclusion criteria established for the update to that review, only 6 remained eligible for inclusion. The following
articles were excluded from the existing systematic review due to updated life stage eligibility criteria:

1. Schoenaker DA, Soedamah-Muthu SS, Mishra GD. Quantifying the mediating effect of body mass
index on the relation between a Mediterranean diet and development of maternal pregnancy
complications: the Australian Longitudinal Study on Women's Health. Am J Clin Nutr 2016;104(3):638-

45.

2. Schoenaker DA, Soedamah-Muthu SS, Callaway LK, Mishra GD. Prepregnancy dietary patterns and
risk of developing hypertensive disorders of pregnancy: results from the Australian Longitudinal Study

on Women's Health. Am J Clin Nutr 2015;102(1):94-101.

The following tables list the articles excluded after full-text screening for the updated systematic review

literature search (Appendix 4). Articles excluded from Search A are in Table A 2 and articles excluded from
Search B are in Table A 3. At least one 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.

Table A 12. Search A articles excluded after full text screening

Citation Rationale

1 Alamolhoda, SH, Simbar, M, Mirmiran, P, Mirabi, P. The effectiveness of low trans-fatty acids dietary Intervention/Exposure
pattern in pregnancy and the risk of gestational diabetes mellitus. Caspian J Intern Med. 2019.
10:197-204. doi:10.22088/cjim.10.2.197

2 Allman, BR, Diaz Fuentes, E., Williams, KD, Turner, DE, Andres, A, Bgrsheim, E. Obesity Status Intervention/Exposure

Affects the Relationship Between Protein Intake and Insulin Sensitivity in Late Pregnancy. Nutrients.
2019. 11:2190. doi:10.3390/nu11092190

3 Anand, SS, Gupta, M, Teo, KK, Schulze, KM, Desai, D, Abdalla, N, Zulyniak, M, de Souza, R, Wahi,
G, Shaikh, M, Beyene, J, de Villa, E, Morrison, K, McDonald, SD, Gerstein, H. Causes and
consequences of gestational diabetes in South Asians living in Canada: results from a prospective
cohort study. CMAJ Open. 2017. 5:E604-e611. doi:10.9778/cmajo.20170027

Study Design

4 Arredondo, A, Torres, C, Orozco, E, Pacheco, S, Huang, F, Zambrano, E, Bolafios-Jiménez, F. Socio-
economic indicators, dietary patterns, and physical activity as determinants of maternal obesity in
middle-income countries: Evidences from a cohort study in Mexico. International Journal of Health
Planning & Management. 2019. 34:e713-e725. doi:10.1002/hpm.2684

Outcome; Comparator

5  Arvizu, M, Afeiche, MC, Hansen, S, Halldorsson, TF, Olsen, SF, Chavarro, JE. Fat intake during
pregnancy and risk of preeclampsia: a prospective cohort study in Denmark. Eur J Clin Nutr. 2019.
73:1040-1048. doi:10.1038/s41430-018-0290-z

Intervention/Exposure

6 Assaf-Balut, C, Garcia de la Torre, N, Duran, A, Bordiu, E, Del Valle, L, Familiar, C, Valerio, J,
Jimenez, |, Herraiz, MA, Izquierdo, N, Runkle, I, de Miguel, MP, Montafiez, C, Barabash, A, Cuesta,
M, Rubio, MA, Calle-Pascual, AL. An Early, Universal Mediterranean Diet-Based Intervention in
Pregnancy Reduces Cardiovascular Risk Factors in the "Fourth Trimester". J Clin Med. 2019. 8.
doi:10.3390/jcm8091499

Study Design

7 Barabash, A, Valerio Deogracia, J, Assaf-Balut, C, Del Valle, L, De La Torre, NG, Bordiu, E, Duran, A,
Fuentes, M, Ines Sr, J, Cuesta, M, Rubio, MA, Calle, AL. 193-LB: Levels of Adherence to a
Mediterranean Diet and Risk of Gestational Diabetes Mellitus: Modulation Effects of
MTNRB1_rs10830963, TCFTL2_rs7903146, and MC4R_rs17782313 Gene Polymorphisms.
Diabetes. 2019. 68. doi:10.2337/db19-193-LB

Publication Status

8 Bartakova, V, Kuricova, K, Zlamal, F, Bélobradkova, J, Kankova, K. Differences in food intake and
genetic variability in taste receptors between Czech pregnant women with and without gestational
diabetes mellitus. Eur J Nutr. 2018. 57:513-521. doi:10.1007/s00394-016-1334-6

Study Design

" Raghavan R, Dreibelbis C, Kingshipp BJ, et al. Dietary Patterns before and during Pregnancy and Risk of Hypertensive Disorders of
Pregnancy: 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.SR0101
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Citation

Rationale

Broekhuizen, K, Simmons, D, Devlieger, R, van Assche, A, Jans, G, Galjaard, S, Corcoy, R,
Adelantado, JM, Dunne, F, Desoye, G, Harreiter, J, Kautzky-Willer, A, Damm, P, Mathiesen, ER,
Jensen, DM, Andersen, LL, Lapolla, A, Dalfra, MG, Bertolotto, A, Wender-Ozegowska, E, Zawiejska,
A, Hill, D, Snoek, FJ, Jelsma, JGM, Bosmans, JE, van Poppel, MNM, van Dongen, JM. Cost-
effectiveness of healthy eating and/or physical activity promotion in pregnant women at increased risk
of gestational diabetes mellitus: economic evaluation alongside the DALI study, a European
multicenter randomized controlled trial. Int J Behav Nutr Phys Act. 2018. 15:23. doi:10.1186/s12966-
018-0643-y

Intervention/Exposure

10

Bruno, R, Petrella, E, Bertarini, V, Pedrielli, G, Neri, |, Facchinetti, F. Adherence to a lifestyle
programme in overweight/obese pregnant women and effect on gestational diabetes mellitus: a
randomized controlled trial. Matern Child Nutr. 2017. 13. doi:10.1111/mcn.12333

Intervention/Exposure

11

Carlos, S, De La Fuente-Arrillaga, C, Bes-Rastrollo, M, Razquin, C, Rico-Campa, A, Martinez-
Gonzalez, MA, Ruiz-Canela, M. Mediterranean diet and health outcomes in the SUN cohort.
Nutrients. 2018. 10. doi:10.3390/nu10040439

Study Design; Data
Overlap

12

Carolan-Olah, M, Sayakhot, P. A randomized controlled trial of a web-based education intervention
for women with gestational diabetes mellitus. Midwifery. 2019. 68:39-47.
doi:10.1016/j.midw.2018.08.019

Health Status; Life
Stage

13

Chen, Q, Feng, Y, Yang, H, Wu, W, Zhang, P, Wang, K, Wang, Y, Ko, J, Shen, J, Guo, L, Zhao, F,
Du, W, Ru, S, Wang, S, Zhang, Y. A Vitamin Pattern Diet Is Associated with Decreased Risk of
Gestational Diabetes Mellitus in Chinese Women: Results from a Case Control Study in Taiyuan,
China. J Diabetes Res. 2019. 2019:5232308. doi:10.1155/2019/5232308

Study Design

14

Chen, X, de Seymour, JV, Han, TL, Xia, Y, Chen, C, Zhang, T, Zhang, H, Baker, PN. Metabolomic
biomarkers and novel dietary factors associated with gestational diabetes in China. Metabolomics.
2018. 14:149. doi:10.1007/s11306-018-1445-6

Study Design

15

Compher, C, Elovitz, MA, Parry, S, Chittams, J, Griffith, CJ. 330: Diet pattern is associated with an
increased risk of hypertensive disorders of pregnancy. American Journal of Obstetrics & Gynecology.
2018. 218:S206-S206. doi:10.1016/j.ajog.2017.10.266

Publication Status

16

de la Torre, NG, Assaf-Balut, C, Jiménez Varas, |, Del Valle, L, Duran, A, Fuentes, M, Del Prado, N,
Bordiu, E, Valerio, JJ, Herraiz, MA, Izquierdo, N, Torrejéon, MJ, Cuadrado, MA, de Miguel, P, Familiar,
C, Runkle, I, Barabash, A, Rubio, MA, Calle-Pascual, AL. Effectiveness of Following Mediterranean
Diet Recommendations in the Real World in the Incidence of Gestational Diabetes Mellitus (GDM)
and Adverse Maternal-Foetal Outcomes: A Prospective, Universal, Interventional Study with a Single
Group. The St Carlos Study. Nutrients. 2019. 11. d0i:10.3390/nu11061210

Comparator

17

Deniz, CD, Ozler, S, Sayin, FK, Eryilmaz, MA. Associations between night eating syndrome and
metabolic parameters in pregnant women. Turkish Journal of Obstetrics and Gynecology. 2019.
16:107-111. doi:10.4274/tjod.galenos.2019.77864

Intervention/Exposure

18

Donazar-Ezcurra, M, Lopez-Del Burgo, C, Martinez-Gonzalez, MA, Basterra-Gortari, FJ, de Irala, J,
Bes-Rastrollo, M. Pre-pregnancy adherences to empirically derived dietary patterns and gestational
diabetes risk in a Mediterranean cohort: the Seguimiento Universidad de Navarra (SUN) project. Br J
Nutr. 2017. 118:715-721. doi:10.1017/s0007114517002537

Life Stage

19

Donazar-Ezcurra, M, Lopez-Del Burgo, C, Martinez-Gonzalez, MA, Basterra-Gortari, FJ, de Irala, J,
Bes-Rastrollo, M. Soft drink consumption and gestational diabetes risk in the SUN project. Clin Nutr.
2018. 37:638-645. doi:10.1016/j.cinu.2017.02.005

Intervention/Exposure

20

Dong, JY, Kimura, T, Ikehara, S, Cui, M, Kawanishi, Y, Yamagishi, K, Ueda, K, Iso, H. Chocolate
consumption and risk of gestational diabetes mellitus: The Japan Environment and Children's Study.
British Journal of Nutrition. 2019. 122:936-941. doi:10.1017/S0007114519001806

Intervention/Exposure

21

Duran, A, De La Torre, NG, Assaf-Balut, C, Del Valle, L, Ines, J, Valerio Deogracia, J, Bordiu, E,
Fuentes, M, Barabash, A, Cuesta, M, Rubio, MA, Calle, AL. 194-LB: Effectiveness of Following
Mediterranean Diet (MedDiet) Recommendations in the Real World in the Incidence of Gestational
Diabetes Mellitus (GDM) and Adverse Maternal-Fetal Outcomes: A Prospective, Universal
Interventional Study. Diabetes. 2019. 68. doi:10.2337/db19-194-LB

Publication Status

22

Elvebakk, T, Mostad, IL, Mgrkved, S, Salvesen, K. Dietary Intakes and Dietary Quality during
Pregnancy in Women with and without Gestational Diabetes Mellitus-A Norwegian Longitudinal Study.
Nutrients. 2018. 10. doi:10.3390/nu10111811

Intervention/Exposure

23

Emond, JA, Karagas, MR, Baker, ER, Gilbert-Diamond, D. Better Diet Quality during Pregnancy |s
Associated with a Reduced Likelihood of an Infant Born Small for Gestational Age: An Analysis of the
Prospective New Hampshire Birth Cohort Study. J Nutr. 2018. 148:22-30. doi:10.1093/jn/nxx005

Confounders

24

Englund-Ogge, L, Brantszeter, AL, Juodakis, J, Haugen, M, Meltzer, HM, Jacobsson, B, Sengpiel, V.
Associations between maternal dietary patterns and infant birth weight, small and large for gestational
age in the Norwegian Mother and Child Cohort Study. Eur J Clin Nutr. 2019. 73:1270-1282.
doi:10.1038/s41430-018-0356-y

Outcome
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Citation

Rationale

Epel, E, Laraia, B, Coleman-Phox, K, Leung, C, Vieten, C, Mellin, L, Kristeller, JL, Thomas, M,
Stotland, N, Bush, N, Lustig, RH, Dallman, M, Hecht, FM, Adler, N. Effects of a Mindfulness-Based
Intervention on Distress, Weight Gain, and Glucose Control for Pregnant Low-Income Women: A
Quasi-Experimental Trial Using the ORBIT Model. Int J Behav Med. 2019. 26:461-473.
doi:10.1007/s12529-019-09779-2

Intervention/Exposure

26

Fernandez-Barrés, S, Vrijheid, M, Manzano-Salgado, CB, Valvi, D, Martinez, D, Ifiguez, C, Jimenez-
Zabala, A, Riafo-Galan, |, Navarrete-Mufioz, EM, Santa-Marina, L, Tardén, A, Vioque, J, Arija, V,
Sunyer, J, Romaguera, D. The Association of Mediterranean Diet during Pregnancy with Longitudinal
Body Mass Index Trajectories and Cardiometabolic Risk in Early Childhood. J Pediatr. 2019. 206:119-
127.e6. doi:10.1016/j.jpeds.2018.10.005

Study Design

27

Gadgil, MD, Ehrlich, SF, Zhu, Y, Brown, SD, Hedderson, MM, Crites, Y, Ferrara, A. Dietary Quality
and Glycemic Control Among Women with Gestational Diabetes Mellitus. J Womens Health
(Larchmt). 2019. 28:178-184. doi:10.1089/jwh.2017.6788

Health Status

28

Gicevic, S, Gaskins, AJ, Fung, TT, Rosner, B, Tobias, DK, Isanaka, S, Willett, WC. Evaluating pre-
pregnancy dietary diversity vs. dietary quality scores as predictors of gestational diabetes and
hypertensive disorders of pregnancy. PLoS One. 2018. 13:e0195103.
doi:10.1371/journal.pone.0195103

Life Stage

29

Gnanendran, S, Porrett, J, Woods, C, Buttrose, M, Jukka, C, Hollins, J, Robson, S, de Costa, C. A
randomised controlled trial of consumption of dark chocolate in pregnancy to reduce pre-eclampsia:
Difficulties in recruitment, allocation and adherence. Australian & New Zealand Journal of Obstetrics
& Gynaecology. 2018. 58:358-361. doi:10.1111/ajo.12694

Intervention/Exposure;
Publication Status

30

Gonzalez-Nahm, S, Hoyo, C, Qstbye, T, Neelon, B, Allen, C, Benjamin-Neelon, SE. Associations of
maternal diet with infant adiposity at birth, 6 months and 12 months. BMJ Open. 2019. 9:e030186.
doi:10.1136/bmjopen-2019-030186

Outcome

31

Goodarzi-Khoigani, M, Mazloomy Mahmoodabad, SS, Baghiani Moghadam, MH, Nadjarzadeh, A,
Mardanian, F, Fallahzadeh, H, Dadkhah-Tirani, A. Prevention of Insulin Resistance by Dietary
Intervention among Pregnant Mothers: A Randomized Controlled Trial. Int J Prev Med. 2017. 8:85.
doi:10.4103/ijpvm.|JPVM_405 16

Intervention/Exposure

32

Goshtasebi, A, Hosseinpour-Niazi, S, Mirmiran, P, Lamyian, M, Moghaddam Banaem, L, Azizi, F.
Pre-pregnancy consumption of starchy vegetables and legumes and risk of gestational diabetes
mellitus among Tehranian women. Diabetes Res Clin Pract. 2018. 139:131-138.
doi:10.1016/j.diabres.2018.02.033

Intervention/Exposure

33

Hamad, R, Collin, DF, Baer, RJ, Jelliffe-Pawlowski, LL. Association of Revised WIC Food Package
With Perinatal and Birth Outcomes: A Quasi-Experimental Study. JAMA Pediatrics. 2019. 173:845-
852. doi:10.1001/jamapediatrics.2019.1706

Intervention/Exposure

34

Harreiter, J, Simmons, D, Desoye, G, Corcoy, R, Adelantado, JM, Devlieger, R, Galjaard, S, Damm,
P, Mathiesen, ER, Jensen, DM, Andersen, LLT, Dunne, F, Lapolla, A, Dalfra, MG, Bertolotto, A,
Wender-Ozegowska, E, Zawiejska, A, Mantaj, U, Hill, D, Jelsma, JGM, Snoek, FJ, Leutner, M,
Lackinger, C, Worda, C, Bancher-Todesca, D, Scharnagl, H, van Poppel, MNM, Kautzky-Willer, A.
Nutritional Lifestyle Intervention in Obese Pregnant Women, Including Lower Carbohydrate Intake, Is
Associated With Increased Maternal Free Fatty Acids, 3-B-Hydroxybutyrate, and Fasting Glucose
Concentrations: A Secondary Factorial Analysis of the European Multicenter, Randomized Controlled
DALI Lifestyle Intervention Trial. Diabetes Care. 2019. 42:1380-1389. d0i:10.2337/dc19-0418

Intervention/Exposure

35

Hellmuth, C, Lindsay, KL, Uhl, O, Buss, C, Wadhwa, PD, Koletzko, B, Entringer, S. Association of
maternal prepregnancy BMI with metabolomic profile across gestation. Int J Obes (Lond). 2017.
41:159-169. doi:10.1038/ij0.2016.153

Outcome

36

Hezaveh, ZS, Feizy, Z, Dehghani, F, Sarbakhsh, P, Moini, A, Vafa, M. The Association between
Maternal Dietary Protein Intake and Risk of Gestational Diabetes Mellitus. Int J Prev Med. 2019.
10:197. doi:10.4103/ijpvm.IJPVM _86_19

Study Design

37

Huang, L, Shang, L, Yang, W, Li, D, Qi, C, Xin, J, Wang, S, Yang, L, Zeng, L, Chung, MC. High
starchy food intake may increase the risk of adverse pregnancy outcomes: a nested case-control
study in the Shaanxi province of Northwestern China. BMC Pregnancy Childbirth. 2019. 19:362.
doi:10.1186/s12884-019-2524-z

Outcome

38

Huang, WQ, Lu, Y, Xu, M, Huang, J, Su, YX, Zhang, CX. Excessive fruit consumption during the
second trimester is associated with increased likelihood of gestational diabetes mellitus: a prospective
study. Sci Rep. 2017. 7:43620. doi:10.1038/srep43620

Intervention/Exposure

39

Jiang, F, Li, Y, Xu, P, Li, J, Chen, X, Yu, H, Gao, B, Xu, B, Li, X, Chen, W. The efficacy of the Dietary
Approaches to Stop Hypertension diet with respect to improving pregnancy outcomes in women with
hypertensive disorders. J Hum Nutr Diet. 2019. 32:713-718. doi:10.1111/jhn.12654

Intervention/Exposure;
Health Status;
Outcome; Comparator

40

Kozlowska, A, Jagielska, AM, Okreglicka, KM, Dabrowski, F, Kanecki, K, Nitsch-Osuch, A, Wielgos,
M, Bomba-Opon, D. Dietary macronutrients and fluid intakes in a sample of pregnant women with
either gestational diabetes or type 1 diabetes mellitus, assessed in comparison with Polish nutritional
guidelines. Ginekol Pol. 2018. 89:659-666. doi:10.5603/GP.a2018.0111

Study Design; Health
Status
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Citation Rationale
41 Kunath, J, Gunther, J, Rauh, K, Hoﬁmann, J, Stecher, L, Rosenfeld, E, Kick, L, UIm, K, Hauner, H. Intervention/Exposure
Effects of a lifestyle intervention during pregnancy to prevent excessive gestational weight gain in
routine care - the cluster-randomised GeliS trial. BMC Med. 2019. 17:5. doi:10.1186/s12916-018-
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Appendix 6: Dietary pattern visualization

The Committee’s synthesis was facilitated by a data visualization table (Table A 14) that presented the dietary pattern components in each of the dietary patterns examined in
the body of evidence. 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 body of evidence, including a description of each
dietary pattern in more detail, study and population characteristics, outcomes, key confounders accounted for, and funding sources, are summarized in the evidence tables of
this report (Table 5 and Table 7).

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, pizza, and chocolate. Multiple symbols in each cell mean that the dietary pattern included multiple components from that column/category. Empty
cells mean that the dietary pattern did not include a component within that column/category.
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Table A 14. Visualization of dietary pattern components organized by approach across evidence examining the relationship between dietary patterns consumed
during pregnancy and hypertensive disorders of pregnancy "t

Article;
Dietary pattern

Fish, Seafood

Meats (Red Processed)
Lean meats (Poultry)
Eggs

Dairy

Dairy: Low, non-fat
Dairy: Whole, high fat
SSB

Sugary Foods

Fat: Unsaturated, Oils
Fat: Other

Fat: Saturated
Alcohol

Sodium

Tea and Coffee

Other A

Other B

Vegetables
Potato
Legumes

Fruit

Fruit Juice
Nuts, Seeds
Grains: Whole
Grains

Grains: Refined

RCT
Al Wattar, 2019;%*
Mediterranean
(Med.) w/ mixed
nuts + EVOO
Assaf-Balut,
2017;% Med. w/
mixed nuts +
EVOO
Assaf-Balut,
2019;% Med. w/
mixed nuts +
EVOO

Melero, 2020;%°
Med. w/ mixed
nuts + EVOO
Zhao, 2022;%'
Med. w/
recommended
pistachios +
EVOO

Dodd, 2019;%8
Australian dietary
standards
Crovetto, 2021;%"
Med. w/ walnuts
+ EVOO

Khoury, 2005;%
Cholesterol-
lowering diet

<
<
<

. ' .

M

" 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: AS, added sugar; C, coffee; CH, cheese; F, fish; FF, fried potato; Fr, included with Fruit component; JSSB, fruit juice and SSB; LN, legumes and nuts; LNS, legumes, nuts, and
seeds; MI:J, ratio of milk to juice; MUFA, monounsaturated fatty acids; M, meat and/or meat products; N, nuts; n-3, omega-3 fatty acids; OC, oils and condiments; OO, olive oil; PRO, protein;
PUFA, polyunsaturated fatty acids; RP, red and processed meat; RW, red and white meat; S, seafood; SFA, saturated fatty acids; SW, sweet snacks, SSB, and desserts; T, tea; TFA, trans fatty
acids; UP, ultra-processed foods; W:R, ratio of white to red meat; W:SSB, ratio of water to SSB, WG:RG, ratio of whole grain bread to refined grain bread; Y, yogurt

nesr.usda.gov | 158



Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Article;
Dietary pattern

Melero, 2020;%°
Med. w/ mixed
nuts + EVOO
Index/Score
Arvizu, 2020;"
DASH

Vegetables

Potato

Fulay, 2018;”
DASH

Fulay, 2018;”
DASH OMNI

Li, 2021; DASH
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Miller, 2022;®
Modified DASH
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aMED

Li, 2021;* aMED
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2010
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2010

Miller, 2022;®
HEI-2015
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Fruit

Fruit Juice

Nuts, Seeds

Grains: Whole

Grains

Grains: Refined

Fish, Seafood

Meats (Red Processed)

Lean meats (Poultry)

Eggs

Dairy

Dairy: Low, non-fat

Dairy: Whole, high fat

SSB

Sugary Foods

Fat: Unsaturated, Oils

Fat: Other

Fat: Saturated

Tea and Coffee

Other A
Other B

v v
v v
v v
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v SwW v
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JSS v
B
<
MUFA:SF <
A
v
v
v
v AS v v v
AS
v AS v v v
AS

nesr.usda.gov | 159



Dietary Patterns Consumed During Pregnancy and Risk of Hypertensive Disorders of Pregnancy

Article;
Dietary pattern

Vegetables
Potato
Legumes
Fruit

Fruit Juice
Nuts, Seeds

Grains

Grains: Refined

Meats (Red Processed)

Lean meats (Poultry)

Eggs

Dairy

Dairy: Low, non-fat

Dairy: Whole, high fat

Sugary Foods

Fat: Unsaturated, Oils

Fat: Other

Fat: Saturated

Alcohol

Tea and Coffee

Other A
Other B

Arvizu, 2020;"
AHA Primary

Arvizu, 2020;"
AHA Secondary

Rifas-Shiman,
2009;'° Alternate
HEI-P

Ding, 2021;°
CDGCI-PW

Hillesund, 2014;"°
NND

- Grains: Whole

Hillesund, 2018;"
NFFD Diet
Factor/Cluster
Brantsaeter,
2009;? Vegetable

Brantsaeter,
2009;2 Processed
food

Brantsaeter,
2009;2 Potato
and fish

Brantsaeter,
2009;2 Cakes
and sweets

de Seymour,
2022;* Fish,
poultry and
vegetables-
based

de Seymour,
2022;* Pasta,
sweetened
beverages, oils
and condiments-
based

Flynn, 2016;®
Fruit & Veg

l Fish, Seafood
o

4| 4« ssB

<| 4| Sodium

TFA

PUFA:
SFA
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Fruit

Fruit Juice
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Grains: Whole

Grains: Refined

Meats (Red Processed)

Fish, Seafood

Flynn, 2016;®
African/Caribbea
n
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Processed

Flynn, 2016;®
Snacks

Hajianfar, 2018;°
Healthy
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Western
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Traditional

Hu, 2022;'?
Traditional-TFD

Hu, 2022;"
Wheaten food-
coarse cereals-
TFD

Hu, 2022;"
Sweet food-
seafood-TFD

Hu, 2022;'? Fried
food-protein-rich-
TFD

Hu, 2022;"? Fish-
seafood-FFQ

Hu, 2022;'?
Protein-rich FFQ

Hu, 2022;"?
Vegetable-fruit-
rice-FFQ

Ilkem, 2019;"3
Western

lkem, 2019;"
Vegetable/
Prudent

Lean meats (Poultry)

Eggs

Dairy

Dairy: Low, non-fat

Dairy: Whole, high fat

SSB

Fat: Unsaturated, Oils

Sugary Foods
Fat: Other

Fat: Saturated

Tea and Coffee

Alcohol
Sodium
Other A
Other B

lkem, 2019;"
Seafood
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Fish, Seafood
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lkem, 2019;"
Rice/Pasta/Poultr

y
lkem, 2019;"
Sweets

Ilkem, 2019;"3
Alcohol
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Eggs

Dairy

Dairy: Low, non-fat

SSB

Fat: Unsaturated, Oils

Fat: Other

Fat: Saturated

Alcohol

Tea and Coffee

Sodium
Other A
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. Dairy: Whole, high fat

. Sugary Foods

Miele, 2021;"7
Obesogenic

Miele, 2021;"
Intermediate
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Miele, 2021;"
Vegetarian
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Protein
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Traditional
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2011;%
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Traditional

Torjusen, 2014;%'
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