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INTRODUCTION

This document describes a systematic review conducted to answer the following question: What is
the relationship between dietary patterns consumed and risk of type 2 diabetes? This systematic
review was conducted by the 2020 Dietary Guidelines Advisory Committee, supported by USDA'’s
Nutrition Evidence Systematic Review (NESR).

More information about the 2020 Dietary Guidelines Advisory Committee is available at the following
website: www.DietaryGuidelines.gov.

NESR specializes in conducting food- and nutrition-related systematic reviews using a rigorous,
protocol-driven methodology. More information about NESR is available at the following website:
NESR.usda.gov.

NESR’s systematic review methodology involves developing a protocol, searching for and selecting
studies, extracting data from and assessing the risk of bias of each included study, synthesizing the
evidence, developing conclusion statements, grading the evidence underlying the conclusion
statements, and recommending future research. A detailed description of the systematic reviews
conducted for the 2020 Dietary Guidelines Advisory Committee, including information about
methodology, used in conducting systematic reviews for the 2020 Dietary Guidelines Advisory
Committee is available on the NESR website: https://nesr.usda.gov/2020-dietary-quidelines-advisory-
committee-systematic-reviews. In addition, starting on page 46, this document describes the final
protocol as it was applied in the systematic review. A description of and rationale for modifications
made to the protocol are described in the 2020 Dietary Guidelines Advisory Committee Report, Part
D: Chapter 8. Dietary Patterns.
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WHAT IS THE RELATIONSHIP BETWEEN DIETARY PATTERNS CONSUMED AND
RISK OF TYPE 2 DIABETES?

PLAIN LANGUAGE SUMMARY

What is the question?

The question is: What is the relationship between dietary patterns consumed and risk of type
2 diabetes?

What is the answer to the question?

Dietary patterns: Children

Insufficient evidence is available to determine the relationship between dietary patterns
consumed by children or adolescents and risk of type 2 diabetes.

Dietary patterns: Adults

The 2020 Dietary Guidelines Advisory Committee reviewed newly published evidence using a
systematic evidence scan and determined that the conclusion drawn by the 2015 Dietary
Guidelines Advisory Committee generally reflects the current state of science: Moderate
evidence indicates that healthy dietary patterns higher in vegetables, fruits, and whole grains
and lower in red and processed meats, high-fat dairy products, refined grains, and
sweets/sugar-sweetened beverages reduce the risk of developing type 2 diabetes.

Diets based on macronutrient distribution: Children

No evidence is available to determine a relationship between diets based on macronutrient
proportion distribution consumed during childhood and risk of type 2 diabetes.

Diets based on macronutrient distribution: Adults

Insufficient evidence is available to determine the relationship between macronutrient
distributions with proportions of energy falling outside of the AMDR for at least one
macronutrient and risk of type 2 diabetes, due to methodological limitations and inconsistent
results.

Why was this question asked?

This important public health question was identified by the U.S. Departments of Agriculture
(USDA) and Health and Human Services (HHS) to be examined by the 2020 Dietary
Guidelines Advisory Committee.

How was this question answered?

The 2020 Dietary Guidelines Advisory Committee, Dietary Patterns Subcommittee conducted
a systematic review to answer this question with support from the Nutrition Evidence
Systematic Review (NESR) team.

Dietary patterns were defined as 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.

Diets based on macronutrient distribution were examined when at least one macronutrient
proportion was outside of the acceptable macronutrient distribution range (AMDR) for
carbohydrate, fat, and/or protein, whether or not the foods/food groups consumed were



provided.
What is the population of interest?
e Children and adults, ages 2 years and older.
What evidence was found?

e This review identified 72 articles that met inclusion criteria.
e One article examined dietary patterns consumed during adolescence (retrospectively) and
risk of type 2 diabetes.
o The 2020 Committee could not draw conclusions based on one article with critical
limitations.
o Fifty-two articles examined dietary patterns consumed by adults and risk of type 2 diabetes.
o The 2020 Committee determined these articles were generally consistent with those
from an existing NESR systematic review. Therefore, the 2020 Committee carried
forward the conclusion from the 2015 Committee.
e Twenty-three articles examined diets based on macronutrient distribution consumed by adults
and risk of type 2 diabetes.
o The 2020 Committee could not draw conclusions from the articles because they had
several limitations.

How up-to-date is this systematic review?

e This review searched for studies from January 2000 to October 2019; and updated existing
systematic reviews that included evidence from January 2000 to January 2014.



TECHNICAL ABSTRACT

Background

e This important public health question was identified by the U.S. Departments of Agriculture
(USDA) and Health and Human Services (HHS) to be examined by the 2020 Dietary
Guidelines Advisory Committee.

e The 2020 Dietary Guidelines Advisory Committee, Dietary Patterns Subcommittee conducted
a systematic review to answer this question with support from the Nutrition Evidence
Systematic Review (NESR) team.

e The goal of this systematic review was to examine the following question: What is the
relationship between dietary patterns consumed and risk of type 2 diabetes?

Conclusion statements and grades
Dietary patterns: Children

e Insufficient evidence is available to determine the relationship between dietary patterns
consumed by children or adolescents and risk of type 2 diabetes. Grade: Grade Not
Assignable

Dietary patterns: Adults

e The 2020 Dietary Guidelines Advisory Committee reviewed newly published evidence using a
systematic evidence scan and determined that the conclusion drawn by the 2015 Dietary
Guidelines Advisory Committee generally reflects the current state of science: Moderate
evidence indicates that healthy dietary patterns higher in vegetables, fruits, and whole grains
and lower in red and processed meats, high-fat dairy products, refined grains, and
sweets/sugar-sweetened beverages reduce the risk of developing type 2 diabetes. 2015
Dietary Guidelines Advisory Committee Grade: Moderate

Diets based on macronutrient distribution: Children

¢ No evidence is available to determine a relationship between diets based on macronutrient
proportion distribution consumed during childhood and risk of type 2 diabetes. Grade: Grade
Not Assignable

Diets based on macronutrient distribution: Adults

e Insufficient evidence is available to determine the relationship between macronutrient
distributions with proportions of energy falling outside of the AMDR for at least one
macronutrient and risk of type 2 diabetes, due to methodological limitations and inconsistent
results. Grade: Grade Not Assignable

Methods

e Two literature searches were conducted using 3 databases (PubMed, Cochrane, Embase) to
identify articles that evaluated the intervention or exposure of dietary patterns consumed and
the outcomes of type 2 diabetes. A manual search was conducted to identify articles that may
not have been included in the electronic databases searched. Articles were screened by two
NESR analysts independently for inclusion based on pre-determined criteria

e Data extraction and risk of bias assessment were conducted for each included study, and both
were checked for accuracy. The Committee qualitatively synthesized the body of evidence to
inform development of a conclusion statement(s), and graded the strength of evidence using
pre-established criteria for risk of bias, consistency, directness, precision, and generalizability.
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Dietary patterns were defined as 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.

Diets based on macronutrient distribution were examined when at least one macronutrient
proportion was outside of the acceptable macronutrient distribution range (AMDR) for
carbohydrate, fat, and/or protein, whether or not the foods/food groups consumed were
provided.

Studies examining energy-restricted diets that induce weight loss or treat overweight and
obesity for the purposes of treating additional or other medical conditions were excluded.

Summary of the evidence

Dietary patterns: Children

One article from a prospective cohort study examined dietary patterns consumed during
adolescence (retrospectively) and risk of type 2 diabetes.

Dietary patterns: Adults

Fifty-two articles examined dietary patterns consumed by adults and risk of type 2 diabetes.

o These articles represent new evidence published since a systematic review completed
by the 2015 Dietary Guidelines Advisory Committee.

o A systematic evidence scan was conducted to identify and examine these articles, and
determine whether a full systematic review update was warranted.

o Based on results from the systematic evidence scan, the 2020 Committee determine
that the recently published evidence was generally consistent with the body of evidence
from the existing review, and a full systematic review update was not needed at this
time. Therefore, the conclusion statement and grade from the existing review were
carried forward.

Diets based on macronutrient distribution: Children

No articles were identified that met inclusion criteria and examined diets based on
macronutrient distribution consumed during childhood and risk of T2D across the lifespan.

Diets based on macronutrient distribution: Adults

Twenty-three articles examined diets based on macronutrient distribution consumed by adults
and risk of type 2 diabetes, met inclusion criteria, and were published between January 2000
and October 2019.

o Two studies were RCTs, and 21 articles were prospective cohort studies.

o When describing and categorizing studies included in this review, the Committee did not
label the diets examined as “low” or “high,” because no standard definition is currently
available for, for example, “low-carbohydrate” or “high-fat” diets. Instead, the Committee
focused on whether, and the extent to which, the proportions of the macronutrients were
below or above the AMDR.

o Most of the articles examined distributions in which the proportion of energy from
carbohydrate was below the AMDR; fat was above the AMDR; and protein was within
the AMDR in at least one of the exposure groups compared.

o Across studies, aspects of diet quality i.e., the foods/food groups consumed as part of
the diet, were reported with limited detail such as “animal-based” macronutrient
distributions.

o Among studies that provided the context of foods/food groups, diets based on
macronutrient distributions with proportions outside of the AMDR tended to have higher

11



amounts of saturated fat, trans fat, and/or animal-based sources of protein and fat, such
as processed meat, red meat, butter, and cheese as well as refined grains, SSB’s, and
lower-fiber cereals/breads.
Numerous limitations were identified that prevent adequate assessment across this
body of evidence:
= Several studies did not directly test differences in macronutrient proportions in
the context of a constant dietary pattern
= The gradient between macronutrient proportions compared within and across
studies varied. Several studies compared distinct proportions between groups
(e.g., 33.4% vs. 47.5% carbohydrate), whereas others were much closer in
proximity relative to one another (e.g., 41.0% vs. 45.0% carbohydrate) or to the
AMDR Iimit (e.g., 44.9% vs. 45% carbohydrate)

12



FULL REVIEW

Systematic review question
What is the relationship between dietary patterns consumed and risk of type 2 diabetes?
Conclusion statements and grades

Dietary Patterns: Children

Insufficient evidence is available to determine the relationship between dietary patterns
consumed by children or adolescents and risk of type 2 diabetes. (Grade: Grade Not Assignable)

Dietary Patterns: Adults

The 2020 Dietary Guidelines Advisory Committee reviewed newly published evidence using a
systematic evidence scan and determined that the conclusion drawn by the 2015 Dietary
Guidelines Advisory Committee generally reflects the current state of science: Moderate evidence
indicates that healthy dietary patterns higher in vegetables, fruits, and whole grains and lower in
red and processed meats, high-fat dairy products, refined grains, and sweets/sugar-sweetened
beverages reduce the risk of developing type 2 diabetes. (2015 Dietary Guidelines Advisory
Committee Grade: Moderate)

Diets Based on Macronutrient Distribution: Children

No evidence is available to determine a relationship between diets based on macronutrient
distribution consumed by children or adolescents and risk of type 2 diabetes. (Grade: Grade Not
Assignable)

Diets Based on Macronutrient Distribution: Adults

Insufficient evidence is available to determine the relationship between macronutrient
distributions with proportions of energy falling outside of the AMDR for at least one macronutrient
and risk of type 2 diabetes, due to methodological limitations and inconsistent results. (Grade:
Grade Not Assignable)

Summary of the evidence

e Seventy-two articles were identified that met inclusion criteria and examined the
relationship between dietary patterns and/or diets based on macronutrient distribution and
risk of type 2 diabetes

o Dietary patterns were defined as 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.

o Diets based on macronutrient distribution were examined when at least one
macronutrient proportion was outside of the acceptable macronutrient distribution
range (AMDRY) for carbohydrate, fat, and/or protein, whether or not the foods/food
groups consumed were provided.

i Briefly, the AMDR in adults are as follows: Carbohydrate: 45 to 65% of energy; Fat: 25 to 35% of energy; Protein:
10 to 35% of energy. The AMDR for children are as follows: Carbohydrate: 45 to 65% of energy; Protein, ages 1-3y:
5 to 20% of energy, ages 4-18y: 10 to 30% of energy; Fat, ages 1-3y: 30 to 40% of energy, ages 4-18y: 25 to 35% of
energy. Source: Institute of Medicine. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids,
Cholesterol, Protein, and Amino Acids. Washington (DC): The National Academies Press; 2002. For more details on
AMDR, see the Intervention/Exposure Inclusion and Exclusion criteria
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=  When describing and categorizing studies included in these reviews, the
Committee did not label the diets examined as “low” or “high,” because no
standard definition is currently available for, for example, “low-carbohydrate”
or “high-fat” diets. Instead, the Committee focused on whether, and the
extent to which, the proportions of the macronutrients were below or above
the AMDR.
o Studies examining energy-restricted diets that induce weight loss or treat
overweight and obesity for the purposes of treating additional or other medical
conditions were excluded.

Dietary patterns: Children

e One article from a prospective cohort study examined dietary patterns consumed during
adolescence (retrospectively) and risk of type 2 diabetes."

Dietary patterns: Adults

o Fifty-two articles examined dietary patterns consumed by adults and risk of type 2
diabetes.?53

o These articles represent new evidence published since a systematic review
completed by the 2015 Dietary Guidelines Advisory Committee.

o A systematic evidence scan was conducted to identify and examine these articles,
and determine whether a full systematic review update was warranted.

o Based on results from the systematic evidence scan, the 2020 Committee
determine that the recently published evidence was generally consistent with the
body of evidence from the existing review, and a full systematic review update was
not needed at this time. Therefore, the conclusion statement and grade from the
existing review were carried forward.

Diets based on macronutrient distribution: Children

¢ No articles were identified that met inclusion criteria and examined diets based on
macronutrient distribution consumed during childhood and risk of T2D across the lifespan.

Diets based on macronutrient distribution: Adults

e Twenty-three articles examined diets based on macronutrient distribution consumed by
adults and risk of type 2 diabetes, met inclusion criteria, and were published between
January 2000 and October 2019.50-72

o Two studies were RCTs, and 21 articles were prospective cohort studies.

o Most of the articles examined distributions in which the proportion of energy from
carbohydrate was below the AMDR; Fat was above the AMDR; and protein was
within the AMDR in at least one of the exposure groups compared.

o Across studies, aspects of diet quality i.e., the foods/food groups consumed as part
of the diet, were reported with limited detail such as “animal-based” macronutrient
distributions.

o Among studies that provided the context of foods/food groups, diets based on
macronutrient distributions with proportions outside of the AMDR tended to have
higher amounts of saturated fat, trans fat, and/or animal-based sources of protein
and fat, such as processed meat, red meat, butter, and cheese as well as refined
grains, SSB’s, and lower-fiber cereals/breads.

o Numerous limitations were identified that prevent adequate assessment across this
body of evidence:
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= Several studies did not directly test differences in macronutrient proportions
in the context of a constant dietary pattern

= The gradient between macronutrient proportions compared within and across
studies varied. Several studies compared distinct proportions between
groups (e.g., 33.4% vs. 47.5% carbohydrate), whereas others were much
closer in proximity relative to one another (e.g., 41.0% vs. 45.0%
carbohydrate) or to the AMDR limit (e.g., 44.9% vs. 45% carbohydrate)

Description of the evidence
Dietary patterns: Children

One article from the Nurses’ Healthy Study (NHS) retrospectively evaluated the relationship
between the Alternative Health Eating Index from 2010 (AHEI-2010) during adolescence and type
2 diabetes risk later in life.! Dietary intake during high school was collected with a validated, food
frequency questionnaire (FFQ) at mean age 42y. Outcome data were diagnosis of type 2
diabetes, defined as self-reported incidence confirmed by validated questionnaire using 1997
American Diabetes Association (ADA) criteria (Table 1).

Dietary patterns: Adults

In a systematic evidence scan, fifty-two studies met inclusion criteria, were published between
January 2014 and October 2019, and examined dietary patterns in adults and risk of type 2
diabetes. Among these studies, 4 studies examined both dietary patterns and diets based on
macronutrient distribution.

Diets based on macronutrient distribution: Children

No studies were identified that met inclusion criteria and examined diets based on macronutrient
distribution during childhood and risk of type 2 diabetes.

Diets based on macronutrient distribution: Adults

Twenty-three articles were included from studies that examined diets based on macronutrient
distribution consumed by adults and risk of type 2 diabetes, described futher below and in Table
2.

Population/participant characteristics

The studies were conducted in populations from the following countries: Australia, China, Finland,
Germany, Japan, Korea, Netherlands, Spain, Sweden, United Kingdom, and United States. Two
studies were conducted in multiple European countries. Studies enrolled healthy, primarily
middle-aged or older adults. The Prevencién con Dieta Mediterranea (PREDIMED) randomized
controlled trial (RCT) enrolled adults at high-risk for cardiovascular disease, and its primary
results were reported by Salas-Salvado,®® with secondary analyses reported in another article.%®
Multiple studies reported results from the same established cohorts (e.g., Nurses’ Health Study-lI
(NHS-II); Health Professionals Follow-up Study, Malmo Diet and Cancer cohort), and reported
different macronutrient distributions or dietary patterns. Several included articles reported data
from different cohorts or data in the European Prospective Investigation into Cancer and Nutrition
(EPIC) study.53.66.70.71

Intervention/exposure

Dietary intake was measured once at baseline using validated methods, either validated FFQ or
diet history, in the majority of studies. In some studies, diet assessment using validated methods
was conducted on an annual basis, or every ~4y during follow-up.50-56.58.62,63,65
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Two RCTs randomized participants to consume specific diets compared to control diets. One
RCT examined the effects of two different “Mediterranean” style patterns with either extra virgin
olive oil (EVOO) or nuts (i.e., Med+EVOO or Med+Nuts) relative to the control group, which was
advised to reduce dietary fat. The second RCT randomized participants to consume a low-fat
vegan diet consisting of vegetables, grains, legumes, and fruits while avoiding animal products
and added fats relative to a control group with no diet changes.

Several of the observational studies examined adherence scores for a “low” carbohydrate diet
score and all applied a similar approach to derive the score by assigning from 0 to 10 points for
consumption and dividing participants into groups based on 11 strata.50:56:60.6367 Other studies
reported % energy consumed based on macronutrient distributions from dietary patterns
identified using other indices/scores,?'%3 factor/cluster analysis,®?°* or reduced rank regression®3.
Remaining studies examined macronutrient distributions based on % energy from total protein
intake,%5:57.62.68,70-72 totg| carbohydrate intake,%466.6° or total fat intake.85° Most studies used the
residual-method to adjust macronutrient intake for total energy, with only a few studies applying
the multivariate nutrient-density methods to consider replacement or substitution of macronutrient
content.

The majority of studies examined macronutrient distributions in which energy from carbohydrate
was below and fat above the AMDR in at least one of the exposure groups compared. Diets
based on macronutrient distributions in which energy from carbohydrate above the AMDR and fat
below the AMDR in at least one of the exposure groups compared were also examined, but in
fewer studies.5%.61.6364.67 Among all macronutrient distributions reported, the range in proportions
with % energy falling outside of the AMDR were:

Carbohydrate below the AMDR ranged between 29.6% and 44.8%
Carbohydrate above the AMDR ranged between 65% and 80.5%
Fat above the AMDR ranged between 35.1% and 46.3%

Fat below the AMDR ranged between 8.1% and 19%

Outcome assessment

Included studies examined risk of type 2 diabetes over mean/median follow-up ranging from 16wk
to 19y. Studies reported risk of type 2 diabetes as the endpoint outcome, with one study reporting
the intermediate outcome of hemoglobin A1C (HbA1C). Outcome assessment methods varied
but most studies collected self-reported data to assess type 2 diabetes incidence, but then
confirmed diagnosis using authoritative criteria [e.g., ADA or World Health Organization (WHO)]
against physician records or registry information for diabetic-medication usage in the majority of
participants.

Evidence synthesis
Dietary patterns: Children

Summary of results

One study from the NHS cohort retrospectively evaluated the relationship between high-school
AHEI-2010 adherence and type 2 diabetes risk over 13 years of follow-up.! The high-school
AHEI-2010 consisted of the following components: fruits, vegetables, whole grains, sugar-
sweetened beverages and juices, nuts and legumes, red/processed meat, trans fats, dark meat
fish, PUFA, and high sodium foods. No significant association was observed between adherence
to the AHEI-2010 and type 2 diabetes risk after adjustment for confounders during high school
and adulthood (see Table 1).
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Assessment of the evidence’

The only study that met inclusion criteria, published between January 2014 and October 2019,
examined dietary patterns in adolescence and risk of type 2 diabetes. A number of potential risks
of bias or limitations make interpretation of results difficult. The included study adjusted for most
but not all potential confounders, specifically race/ethnicity of participants. The population
examined recalled their dietary pattern during adolescence and therefore, directness is low.
Precision cannot be determined due to only one study meeting inclusion criteria. The study was
conducted in women from the United States, with relatively higher socioeconomic status (SES)
that the average population.

Dietary patterns: Adults

Evidence scan results

The 2020 Dietary Guidelines Advisory Committee conducted a systematic evidence scan to
identify and examine new evidence published since a review done by the 2020 Dietary Guidelines
Advisory Committee.” The 2020 Committee determine that the newly published evidence was
consistent with the evidence previously reviewed for the 2015 Dietary Guidelines for Americans
Scientific Report.

Results across the newly published body of evidence were generally consistent with the
conclusion from 2015, showing that dietary patterns of higher diet quality were typically
associated with protection from developing type 2 diabetes. The populations, intervention,
comparators, and outcomes of interest are directly related to the systematic review question. The
evidence is primarily from prospective cohort studies, and the number of RCTs within this newly
published set of evidence is limited. The study participants, interventions and/or exposures,
comparators, and outcomes examined in the body of evidence are applicable to the U.S.
population. Studies that examine overall dietary patterns in adults often vary in how alcohol intake
is assessed, the thresholds applied for amounts of alcohol consumed, and scoring procedures of
alcohol as a component (e.g., a positive component, positive in moderation, or negative
component). Due to this inconsistency, the inclusion and specification of alcoholic beverages
within dietary patterns warrants further investigation.

The 2020 Committee determined that the conclusion drawn by the 2015 Committee still reflects
the current of science on dietary patterns in adults and risk of type 2 diabetes. Therefore, a full
systematic review was not conducted at this time, and the 2015 Committee’s conclusion
statement and grade were carried forward. The 2015 Committee concluded that: Moderate
evidence indicates that healthy dietary patterns higher in vegetables, fruits, and whole grains and
lower in red and processed meats, high-fat dairy products, refined grains, and sweets/sugar-
sweetened beverages reduce the risk of developing type 2 diabetes.

Diets based on macronutrient distribution: Children

i A detailed description of the methodology used for grading the strength of the evidence is available on the NESR
website: https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews and in Part C of the
following reference: Dietary Guidelines Advisory Committee. 2020. Scientific Report of the 2020 Dietary Guidelines
Advisory Committee: Advisory Report to the Secretary of Agriculture and the Secretary of Health and Human Services.
U.S. Department of Agriculture, Agricultural Research Service, Washington, DC.

v Dietary Guidelines Advisory Committee. 2015. Scientific Report of the 2015 Dietary Guidelines Advisory Committee:
Advisory Report to the Secretary of Health and Human Services and the Secretary of Agriculture. U.S. Department of
Agriculture, Agricultural Research Service, Washington, DC.
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No studies were identified that met inclusion criteria and examined diets based on macronutrient
distribution consumed during childhood and risk of type 2 diabetes.

Diets based on macronutrient distribution: Adults

Summary of results

Twenty-three studies examined diets based on macronutrient distributions with proportions of
energy falling outside of the AMDR for at least one macronutrient consumed by adults and risk of
type 2 diabetes. The 23 articles included 2 articles from randomized controlled trials and 21
articles from prospective cohort studies (Table 2).

Results across studies supported that diets based on macronutrient distributions moderately
outside (either below or above) the AMDR compared to within or near the AMDR were associated
with higher type 2 diabetes risk. Most of the macronutrient distributions outside of the AMDR were
comprised of higher amounts of saturated fat, trans fat, and/or animal-based sources of protein
and fat, such as processed meat, red meat, butter, and cheese, and/or higher intakes of
carbohydrate from refined grains, SSB’s, and lower-fiber cereals/breads. The proportions of
energy associated with these results varied below the AMDR for carbohydrate between 33.4%
and 44.9%, and above the AMDR for fat between 35.8% and 46.3%.

Eleven articles reported diets with proportions of carbohydrate below and fat above the AMDR
compared to within or near the AMDR (e.g., 35.8% carbohydrate, 46.3% fat vs. 50.2%
carbohydrate, 30% fat) were associated with higher type 2 diabetes risk.50,56-59.62,64.67.68,70,71 Ejght
articles reported diets based on macronutrient distributions with proportions within the AMDR
compared to outside the AMDR (e.g., 45% carbohydrate vs. 41% carbohydrate) were significantly
associated with lower risk of type 2 diabetes.>'-54.60.63.6569 Four articles reported no significant
associations between any macronutrient distributions compared and risk of type 2 diabetes.5166.72

Several studies compared distinct proportions between groups (e.g., 33.4% vs. 47.5%
carbohydrate), whereas other studies compared diets with proportions that were much closer in
proximity to one another (e.g., 41.0% vs. 45.0% carbohydrate) or the AMDR limit (e.g., 44.9% vs.
45% carbohydrate).

Sub-group and/or sensitivity analyses

Some studies further examined relationships between macronutrient distribution and type 2
diabetes risk by weight status (BMI), age, or other factors, and reported generally consistent
findings with main results. Salas-Salvado et al®® found no significant interaction in stratification by
BMI, age, sex, or fasting glucose.®® Chen et al®® reported that results did not differ by waist
circumference, age, or sex, and sensitivity analyses with further adjustment (e.g., CVD history,
replacement of protein with fat) yielded similar estimates as main results. de Koning et al®® found
no significant interactions found in stratification by age, BMI, alcohol, family history, or physical
activity.%6 Guasch-Ferre et al®® reported consistent results after conducting sensitivity analysis
excluding early cases during follow-up.5®

Among studies that examined results further by plant-based sources of the macronutrient
distributions, most reported no significant associations with type 2 diabetes risk.50-56.58.63,68,70.71
One study found plant-based “low-carbohydrate” scores significantly associated with lower type 2
diabetes risk, but main analyses with overall score produced null findings.%°

Among studies that further examined by animal-based sources of the diets based on
macronutrient distributions and type 2 diabetes risk, few reported no significant associations.6%-63
Most studies that further analyzed diets based on macronutrient distributions with animal-based
foods reported significantly higher risk of type 2 diabetes.50.5868.70.71 Some of these studies
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reported null findings in their main analyses. In additional analyses accounting for annually
updated dietary intake as opposed to baseline dietary intake, Guasch-Ferre reported that
macronutrient distributions based on higher animal-fat and saturated fat, whether participants
were consuming a “Meditteranean” or control diet, were associated with significantly higher risk of
type 2 diabetes.®® Additionally, Chen et al®® reported that distributions based on protein intake
were not significantly associated with type 2 diabetes after full adjustments, but additional
analyses revealed that higher total-animal protein was associated with higher risk of type 2
diabetes.

Assessment of the evidence"

This systematic review included 23 articles that examined diets based on macronutrient
distribution and risk of type 2 diabetes, met inclusion criteria, and were published between
January 2000 and October 2019. Multiple databases were used to obtain publications from a
large, comprehensive search. Although many studies were from large prospective cohorts,
studies with smaller sample sizes were also included as well as studies with both significant and
non-significant results. Therefore, this risk of publication bias is relatively low. Some of the
included articles were secondary analyses from the PREDIMED trial, which was subject to
randomization issues established after publication of the initial study. However, the republished
results confirmed the initial findings, even after accounting for participants that were subject to
protocol deviation.

Most of the articles examined macronutrient distributions in which the proportion of energy from
carbohydrate was below the AMDR; Fat was above the AMDR; and protein was within the AMDR
in at least one of the exposure groups typically reflected poorer quality diets compared to higher
quality alternatives. Therefore across studies, the comparisons were primarily of different dietary
patterns and food groups that resulted in differing macronutrient proportions rather than
comparing a different distribution of macronutrients within the same pattern of food intake. As a
function of this, the differences in macronutrient proportions between exposure groups were
either limited in magnitude, of a similar direction relative to the AMDR (e.g., all below or above the
AMDR), only modestly different from the AMDR, or only relevant for a limited subset of the study
population. As outlined and described below, the body of evidence was assessed for the following
elements that were used when grading the strength of evidence

e Risk of bias [also see Table 3]: The included studies adjusted for most potential
confounders including baseline BMI and physical activity. However, most studies did not
account for race/ethnicity of participants and two studies did not account for alcohol intake,
and therefore at higher risk of bias due to confounding. Most of the studies examined
dietary intake once only at baseline and changes in dietary patterns were not accounted
for that may have occurred over follow-up. Therefore, the studies are at a higher risk of
bias due to departure from the intended exposure. Most of the studies used self-reported
methods that varied to obtain dietary intake, derive macronutrient intake, and/or assess
diet adherence. Studies are prone to selection bias, primarily related to the exclusion of
participants with prevalent type 2 diabetes, CVD, cancer, or other medical conditions at
baseline. Therefore, the results are likely representative of healthier populations. Several

v A detailed description of the methodology used for grading the strength of the evidence is available on the NESR
website: https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-reviews and in Part C of the
following reference: Dietary Guidelines Advisory Committee. 2020. Scientific Report of the 2020 Dietary Guidelines
Advisory Committee: Advisory Report to the Secretary of Agriculture and the Secretary of Health and Human
Services. U.S. Department of Agriculture, Agricultural Research Service, Washington, DC.
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studies did not account for missing data, primarily related to missing diet/exposure data at
baseline. Most studies used self-reported data to assess type 2 diabetes incidence, but
confirmed diagnosis against physician records or registry information for diabetic-
medication usage.

Consistency: Results across studies were consistent with diets based on macronutrient
distributions outside the AMDR (below or above) compared to those that were either within
or closer to the AMDR associating with higher type 2 diabetes risk. Most macronutrient
distributions outside of the AMDR reported higher amounts of saturated fat, trans fat,
and/or “animal-based” sources of protein and fat, such as processed meat, red meat,
butter, and cheese and/or refined grains, SSB’s, and lower-fiber cereals/breads. However,
not all studies reported detailed information about the diet quality of the distribution
examined. Not all studies consistently reported dairy and/or dairy products. Of those that
did, there was inconsistency with the detail provided regarding type and/or amount e.g.,
“full-fat dairy”, “fermented dairy”, “milk”. Proportions of energy associated with these results
varied below the AMDR for carbohydrate between 33.4% and 44.9%, and above the
AMDR for fat between 35.8% and 46.3%. Few studies that met inclusion criteria examined
proportion of energy below the AMDR for carbohydrate less than 33.4% and of the few that
did, their results were not statistically significant. The gradient between proportions
compared within and across studies varied. Several studies compared sufficiently distinct
proportions between groups (e.g., 33.4% vs. 47.5% carbohydrate), whereas other
proportions were much closer in proximity relative to one another (e.g., 41.0% vs. 45.0%
carbohydrate) or to the actual AMDR cut-off (e.g., 44.9% vs. 45% carbohydrate). Among
studies that examined macronutrient distributions using adherence scores, similar methods
were used to derive the categories of macronutrient distributions within limits/strata.
Studies primarily used the residual-method to adjust macronutrient intake for total energy.
However, the studies varied in terms of the distribution of macronutrients that were
examined and the methods used to estimate nutrient intakes, derive the proportion of
energy from macronutrients, and/or apply substitution modelling (e.g., multivariate-nutrient
density methods). Sensitivity analyses or sub-group analyses were conducted in a few
studies based on a variety of key or potential confounding factors, and consistently
confirmed robustness of main results.

Precision: In the two RCTs, wider confidence intervals were notable with relatively smaller
number of cases suggesting some degree of imprecision. Most of the observational
studies did not report power analyses or sample size calculations. However, the majority of
had large analytic sample sizes, with a range of n=2006 and n=92,088. The duration of
follow-up varied across studies, but was sufficient to examine the development of type 2
diabetes and ranged from mean/median of 4 to 20 y in studies reporting significant
associations.

Directness: Few studies directly examined the effect of diets based on macronutrient
distributions outside the AMDR in the context of a constant dietary pattern. Another
important limitation to highlight is that most of the studies assessed different dietary
patterns as the primary comparators rather than using a common dietary pattern and
adjusting macronutrient proportions within that dietary context. Due to the variety of
methods used to estimate macronutrient intake and adjust intake for total energy, the
confidence in the estimated proportions falling outside the AMDR is low. The gradient
between proportions compared within macronutrients varied and in some cases, may not
have been large enough to distinguish differences in risk of type 2 diabetes between
exposure groups. Several studies reported to be examining one particular macronutrient of
interest, such as “low-carbohydrate” intake, but the proportion for that nutrient was within

20



the AMDR e.g., 44.9%, 44.8%, and 51% carbohydrate were labeled as “low-carbohydrate”
by Nanri et al.?3 Due to these issues, directness across the body of evidence could not be
adequately assessed.

Generalizability: Across the studies, the results may be less generalizable due to
differences between countries in terms of national recommendations for macronutrient
distributions consumed, and other factors such as BMI-differences between countries. For
example, several of the macronutrient distributions compared were from populations that
consume high amounts of rice with carbohydrate well above the AMDR and fat well below
the AMDR, which is not typical of diets in the United States.

Research recommendations

In order to better assess the relationship between dietary patterns and/or diets based on
macronutrient distribution and risk of type 2 diabetes, future research may:

1.

Determine the impact that dietary patterns may have that is independent of adiposity
and/or weight-loss, to better inform studies examining the relationship between dietary
patterns and risk of type 2 diabetes, cardiovascular disease, and/or obesity

. Conduct well-designed, sufficiently powered, randomized controlled trials that examine the

relationship between dietary patterns consumed by adults and risk of type 2 diabetes,
while clearly accounting for the role of concurrent weight loss.

Conduct well-designed, sufficiently powered studies that examine the relationship between
dietary patterns consumed in childhood and prevention of type 2 diabetes outcomes.
Particularly lacking are randomized controlled trials and studies during adolescence that
could examine intermediate type 2 diabetes outcomes while clearly accounting for the role
of concurrent weight loss/management.

Identify dietary patterns during childhood that may confer benefit to health outcomes
including favorable growth and/or cardiometabolic health factors, over the lifecourse.
Develop a standardized definition for what constitutes a “very-low carbohydrate”, “low-
carbohydrate”,“carbohydrate-restricted”, and/or “ketogenic diet” dietary pattern based on
macronutrient proportion

Examine the relationship between diets based on macronutrient proportions of energy from
carbohydrate below 25% within the context of specific dietary patterns to determine if and
what relationship may exist between macronutrient distribution and the prevention of type
2 diabetes. These types of studies need to adequately control for the quality of food intake
and role of weight loss/management.

Explore the role that macronutrient quality may have in the relationship between “low-
carbohydrate” diets and the prevention of type 2 diabetes (i.e., effect modification), within
the context of a constant dietary pattern and accounting for the role of weight loss.
Assess information regarding diet at more than one time-point in prospective cohort
studies, preferably during the course of follow-up and in different populations, to facilitate
understanding the relationship between dietary patterns over time and risk of type 2
diabetes.

Differentiate specific foods and food groups, in particular, the types and amounts, relevant
biomarkers, and using repeated measures to facilitate both preventive strategies and
overall outcomes

10. Elucidate the role of alcoholic beverage intake within dietary patterns utilizing more

consistent controls and research methods to measure relative to risk of type 2 diabetes in
prospective cohort studies.
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Table 1. Description of studies that examined the relationship between dietary patterns in children or adolescents and risk
of type 2 diabetes"

Study and Participant
Characteristics

Dietary Pattern

Summary of Results

Methodological
Considerations

Dahm, 2016

United States, Nurses' Health Study I
(NHS II)

Prospective cohort study, using
retrospective data

N=27,406 for T2D outcome, N=42112 for
CVD outcomes

100% female

Excluded those with history of CVD,
cancer, hypercholesterolemia,
hypertension, and/or T2D

Index/score: Alternative Healthy

Eating Index (AHEI)-2010;
examined as quintiles with Q1 as
reference, or continuous per 10pt
increment

No significant association
between AHEI-2010 scores
(categorical or continuous)
and T2D risk at 13 y follow-up

Did not account for:
Race/ethnicity

N/A: Alcohol, Smoking

Limitations:

Diet assessed once at
baseline, and was recalled
retrospectively

Funding:

Carlsbergfondet Postdoc
Travel Grant; the Danish
Ministry of Science,
Innovation and Higher
Education International
Network Programme; the
Danish Council for Strategic
Research; NIH

vi Abbreviations: CVD, cardiovascular disease; N/A, Not applicable; NIH, National Institutes of Health; T2D, Type 2 diabetes; y, year(s)
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Table 2: Description of studies that examined the relationship between diets based on macronutrient distribution in adults
and risk of type 2 diabetes"!

Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
Bao, 2016°° % energy (E) based on “low- Q1, ref 573 273 17.0 1 risk of type 2 diabetes Did not account for:
. carbohydrate” diet (LCD) scores (T2D) at 20y f/u, overall N/A
United States examined as a continuous, overall LCD Q2 523 298 19.0 LCD score; Q4 vs. Q1 .
Nurses Health Study Il score; animal-LCD score; and Q3 496 319 19.3 Eunding: Intramural
) j ’ ' : ' 1 T2D, animal-LCD score  Research Program
(NHS); Health vegetable-LCD score !
Professionals Follow- Q4 460 344 202 a T2D, vegetable-LCD of the Eunice
up Study (HPFS), PCS Foods/Food groups: Red meat, poultry, score ’ Kennedy Shriver
P y ’ fish, eggs, dairy, fruits, vegetables, Q5 420 369 216 National Institute of
nuts, legumes, whole grains, SSBs by Child Health and
_ quintiles provided Human
N=4502 Development, NIH,
100% female American Diabetes
Exclusively those with Association
history of gestational
diabetes
Brunner, 2008 5 % E in 4 patterns identified by cluster ‘Unhealthy’, ref. 414  33.1 17.3 | T2D, Healthy vs. Did not account for:

United Kingdom

Whitehall 1l study,
PCS

analysis

'Unhealthy': Higher than average
consumption of meat and sausages,
white bread, fries, and full-cream milk.
Average consumption of wine and

Unealthy

a T2D, Sweet vs.
Unhealthy; Mediterranean
vs. Unhealthy

N/A

Funding: UK
Medical Research

Council, the British
Heart Foundation,

Vi Abbreviations: % E, Percent energy; EPIC, European Prospective Investigation into Cancer and Nutrition; E, energy; EVOO, extra virgin olive oil; f/u,

follow-up; Med, Mediterranean; N/A, Not applicable; NHLBI, National Heart Lung and Blood Institute; NIH, National Institutes of Health; NR, Not reported; mo,
month(s); PCS, Prospective cohort study; RCT, randomized controlled trial; T2D, Type 2 diabetes; wk, week(s); y, year(s)
Vil Includes last name of first author, publication year, country, analytic sample size, and select participant characteristics.

* Unless otherwise noted, the first category listed was used as the referent group.

* Relevant results for the systematic review question are summarized using the following symbols:
1 Significant (positive) association between higher adherence to diet and higher risk of T2D;
= Association or difference between diet groups and risk of T2D was not statistically significant;
| Significant (inverse) association between higher adherence to diet and lower risk of T2D
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
beer. Very low consumption of fruit and the Health and
‘Sweet': Higher than average ‘Sweet' 43.2 336 157 P

consumption of biscuits, cakes, meat,
sausages and savory pies, white
bread, full-cream milk, butter, and wine
and beer. Average intake of fruit and
vegetables.

'Mediterranean-like": Higher than ‘Mediterranean-
average consumption of whole-meal like'

bread, fruit, vegetables, pasta and rice,

and wine and beer. Low intake of full-

cream milk but high intake of butter.

Average consumption of white bread.

404 320 16.8

'Healthy': Higher than average
consumption of whole-meal bread, fruit
and vegetables, and polyunsaturated
margarine. Average to low
consumption of red meat, sweet foods,
and wine and beer.

‘Healthy'

434 305 179

Health, NHLBI,
National Institute
on Aging, Agency
for Health Care
Policy Research,
and the MacArthur
Foundation
Research Network
on Socio-economic
Status and Health.

Chen, 2019 %°

Netherlands

Rotterdam Study (RS),

PCS

N=6813, 245y
Included only those

% E based on “Low-carbohydrate” diet
(LCD) score, examined by total protein
intake, per-5% increase of protein from
carbohydrate, from animal-protein, or
plant-protein

LCD score, per-
5% increase of
protein from
carbohydrate

LCD score,
Foods/Food groups: Reported protein animal-protein

intake from meat, dairy, fish, grains,

437 328 16.3

a T2D at ~5-10y f/u, per 5
E% total-p, animal-, or
plant-protein intake at the
expense of carbohydrate

Did not account for:
N/A

Funding: Erasmus
MC and Erasmus
University
Rotterdam...*

x Additional funding sources reported by Chen, 2019 were: the Netherlands Organisation for Scientific Research; the Netherlands Organisation for Health
Research and Development; the Research Institute for Diseases in the Elderly; the Netherlands Genomics Initiative; the Netherlands Ministry of Education,
Culture and Science; the Netherlands Ministry of Health, Welfare and Sports; the European Commission; and the Municipality of Rotterdam
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,

Protein
with data for T2D legumes and nuts, potato, vegetables LCD score,

(Attrition ~1%)

and fruit

plant-protein

de Koning, 201156 “Low-carbohydrate” diet (LCD) score Q1,LCD score, 57.7 256 157 1 T2D at 20y f/u Did not account for:
with % E of total protein-fat intake total protein-fat; Race/ethnicity
United States ref. .
Diet assessed
Health Professionals Foods/Food groups: Reported intake Q5,LCD score, 373 386 215 every 4y, with
Follow-up Study from red and processed meat together  total protein-fat validated FFQ,
(HPFS), PCS and separate, chicken, dairy, fish, using cumulative
eggs, whole grains, refined grains, Q1, LCD scqre, 57.4 26.5 15.7 ) T2D at 20y flu average
legumes, nuts, vegetables, and fruit animal protein-
N=40.745 fat, ref. Se_lf—repo_rted T2D
: using validated
0% female Q§, LCD score, 374 375 216 methods with
animal protein- confirmation from
fat medical records
Q1,LCD score, 512 283 18.2 a T2D at 20y f/u Funding:
vegetable
protein-fat, ref. Canadian Institutes
of Health Research
Q5, LCD score, 43.0 364 184 and the Canadian
vegetable Diabetes
protein-fat Association; NIH
Dominguez, 2015°" Diabetes Dietary score (DDS): Low Diabetes 41.0 400 17.8 | T2D, Intermediate DDS  Did not account for:
Low, 11-24; Intermediate, 25-39; Dietary score vs. ref at 9y f/u Race/ethnicity
Spain High, 40-60; (DDS), ref | T2D, High DDS vs. ref Measured diet once
Seguimiento Positive DDS components: vegetables, Il:r;gasrmedlate 430 370 182 at 9y fiu 3;?;:&';?;3%
Universidad de fruit, fiber, whole cereals, nuts, coffee, Sensivitiy analyses per-5-
Navarra (SUN), PCS PUFA, low-fat dairy, alcohol in High DDS 450 34.0 18.1 point increase in DDS Residual method

N=17292

moderate amounts; Negatve DDS
components: red meat, processed
meat, and SSB

Foods/Food groups: Reported intake
from meat/meat products, whole dairy

was associated with |
T2D risk; yeilding
generally inverse
associations between
DDS and T2D by sex,

used to adjust
nutrient intake for
energy

Self-reported T2D
using validated
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
products, low-fat dairy products, fish age, BMI, or excluding methods with
and other seafood, cereals, whole early cases confirmation from
bread, potatoes, eggs, legumes, nuts, medical records
vegetables, fruit .
Funding:
Spanish Ministry of
Health and
European Regional
Development Fund;
the Navarra
Regional
Government
Ericson, 2013% % E of total protein intake in women Q1, ref 475 397 128 & T2D at 12y f/u Did not account for:
Q2 469 384 147 1 T2D per-5% substitution  ~ace/ethnicity
Sweden Foods/Food groups: NR by quintile of 16.2 7 1 of carbohydrate with Measured diet once
Malmé Diet and protein intake; alcohol and fiber intake Q3 6. 37.8 6.0 protein at baseline using
Cancer cohort. PCS varied by quintiles at baseline Q4 456 371 17.4 validated diet
’ history methods
Q5 442 358 20.0
_ : Self-reported T2D
N=27140 % E of total protein intake in men Q1, ref 46.5 41.0 125 & T2D at 12y f/u diangosis,
Q2 459 397 143 1 T2D per-5% substitution mef"fat'%n, or
Foods/Food groups: NR; alcohol and of carbohydrate with e lEiee
fiber intake varied by quintiles at Q3 45.7 388 156 protein information
baseline Q4 449 383 16.9 Funding: Swedish
a5 434 371 195 Research Council,

Region Skane,
Skane University
Hospital, Novo
Nordic Foundation,
Albert Pahlsson
Research
Foundation

31



Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
Ericson, 2019 % E in 6 patterns identified by PCA in Q1, ref 449 402 149 | T2D after ~15y flu, Did not account for:
women and men Q2 456 392 152 ig;c:;sugﬂgntiles and Race/ethnicity
Sweden Health-conscious cluster in women 4 144 Funding: Swedish
. . . Q3 58 388 : Research Council,
Malmé Diet and Foods/Food groups: characterized by Reaion Skane
Cancer cohort, PCS high intakes of cottage cheese, fibre- Q4 466 37.7 156 Skégne Univeréit
rich bread, fruits, vegetables, breakfast Q5 477 361 162 ; y
; : . : Hospital, Novo
cereals, fish and low-fat yoghurt, and Nordic Foundation
N=20487 by low intake of low-fibre bread, red Albert Pahlsson
and processed meat and SSB Research
Low-fat products cluster in women Q1, ref 433 423 144 & T2D after ~15y flu, Foundation
Foods/Food groups: characterized by Q2 453 394 153 22;9(;sugﬂ|sntlles or
high intakes of low-fat margarines, low- 4 1
fat milk and low-fat yoghurt, but by low Q3 66 37.8 56
intake of butter Q4 471 371 158
Q5 483 354 16.2
Dressing/vegetables cluster in women  Q1, ref 474 374 152 a T2D after ~15y flu,
Foods/Food groups: characterized by Q2 46.8 379 152 22;9(;sugﬂlsntlles or
high intake of dressing/oils, 161 154
vegetables, poultry, salty snacks, Q3 6. 38.5 5
rice/pasta, fried potatoes and cheese, Q4 453 391 15.6
but by low intake of boiled potatoes
Health-conscious cluster of in men Q1, ref 449 405 146 | T2D after ~15y f/u
Foods/Food groups: characterized by Q2 445 40.7 148
high intakes of cream, fibre-rich bread,
fruits, vegetables, breakfast cereals, Q3 45.0 401 14.9
fish and low-fat yoghurt, and by low Q4 454 394 152
intake of low-fibre bread, red and
Q5 46.2 38.0 157

processed meat and SSB
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological

Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
Low-fat products cluster in men Q1, ref 422 438 140 a T2D after ~15y flu,

Foods/Food groups: characterized by Q2 442 410 1438 across quintiles or

high intakes of low-fat margarines, low-

fat milk and low-fat yoghurt, but by low Q3 45.7 391 15.2
intake of butter Q4 46.3 383 153
Q5 476 36.6 15.8

Dressing/vegetables cluster in men Q1, ref 466 389 145 w T2D after ~15y flu,

Foods/Food groups: characterized by Q2 457 39.5 148 ig;c:;sugﬂgnltles or

high intake of dressing/oils, 3 450 399

vegetables, poultry, salty snacks, Q ' : 151

rice/pasta, fried potatoes and cheese, Q4 446 402 152

but by low intake of boiled potatoes

and jam/sugar Q5 44 1 40.3 15.6
Guasch-Ferre, 2017 % E of total fat intake, additional Q1, ref 50.2 300 16.6 T T2D after ~4y f/u Did not account for:

?ar][alyses by animal-fat and vegetable- s T2D based on annually ga;(;{:rt]r)mlcny (all
Spain Q4 358 463 16.0 updated total fat P

Foods/Food groups: NR by quartiles of - Funding: Carlos llI
PREDIMED, PCS total dietary fat 8 12D after=ayfiufor  Health Institute;
N=3349 animatta National Center of
Exclusively high-CVD- 1 risk of T2D after ~4y flu CVD Research

: for vegetable fat

risk sample

Ha, 2019%° % E of total fat in women Q1 80.5 8.1 11.4 1 T2D after ~12y f/u Did not account for:
Q4, ref. 659 19.0 151 N/A

xi Additional funding sources reported by Guasch-Ferre, 2017 were: European Regional Development Fund; Ministry of Science and Innovation; Mapre
Foundation, Regional Government of Andalusia Ministry of Health; Autonomous Government of Catalonia Department of Health; Regional Government of
Navarra
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
Korea Foods/Food groups: Intakes of Funding: National
Korean Genome and vitamins and minerals varied by Research
. : quartiles Foundation of
Epidemiology Study, Korea; Korean
0, H ~ )
PCS % E of total fat in men Q1 78.3 9.9 11.8 1 T2D after ~12y f/u Government
Q4, ref. 64.2 206 15.2
_ Foods/Food groups:
N=5595 Intakes of vitamins and minerals varied
by quartiles
Halton, 2008°° % E by adherence to the “low- Decile 1, ref 54.7 283 147 w T2D after 20y f/u Did not account for:
carbohydrate” diet (LCD) score Decile 5 434 352 178 Race/ethnicity
United States : Funding: NIH
st el S Foods/Food groups: Higher LCD Decile 10 296 461 219
PCS Y. scores related to lower cereal fiber,
refined grain, and fruit and vegetable
intakes; and higher red meat, animal
N=85059 fat, and saturated fat intakes
100% female Animal LCD score Decile 1, ref 553 289 142 w T2D after 20y f/u
Excluded those with Decile 5 448 346 173
history of diabetes, Decile 10 30.2 449 21.9
cancer, CVD, missing -
diet data, implausible Vegetable LCD score Decile 1, ref 46.5 329 184 | T2D after 20y f/u
energy intake Decile 5 37.7 399 192
Decile 10 36.5 424 184
Inter Act aHEI score, examined between Q1, ref 401 356 16.2 a T2D Did not account for:
. 53 ) o
Consortium, 2014 extreme quintiles Q5 450 340 178 Race/ethnicity (but

Europe - Multi-country
EPIC-InterAct, PCS

Foods/Food groups: Vegetables, fruits,
nuts, ratio of white meat to red meat,
cereal fiber, ratio of PUFA to SFA,
alcohol

is adjusted for
study centre which
are varying
countries), alcohol
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,

Protein

DASH score , examined between Q1, ref 41.7 37.7 15.3 a T2D Funding:

exireme quintiles Q5 455 323 179 European Union
Foods/Food groups: Grains (total FP6 programme
grains, fiber content of grains),

vegetables, fruits, dairy (total and fat

content), meat/poultry/fish,

nuts/seeds/legumes, fats and oils,

sweets

RRR 1 score, examined continuous Q1, ref 433 3641 17.9 | T2D, continuous or Q5
per-SD and between extreme quintiles Q5 434 332 170 vs. Q1, ref.

N=12595

Excluded those with
prevalent diabetes and
uncertain diabetes
status. Only the
subcohort included

Foods/Food groups:

Positive scoring for wine, coffee,
cabbages, and root vegetables;
negative scoring for sugar-sweetened
beverages, refined grains, processed
meat, and diet soft drinks

RRR 2 score, examined continuous Q1, ref. 39.5 35.3 17.9 @ T2D, continuous;
per-SD and between extreme quintiles a5 475 333 160 | T2D Q5 vs. Q1, ref.

Foods/Food groups:

Positive scoring for fruits; negative
scoring for red meat, beer, poultry,
legumes, sugar-sweetened soft drinks,
processed meat, and white bread

RRR 3 score, examined continuous Qf1, ref. 416 358 17.7 | T2D, continuous or Q5
per-SD and between extreme quintiles Q5 6.1 335 163 vs. Q1, ref.

Foods/Food groups:

Positive scoring for breakfast cereals,
honey, jam, sugar, dressings, and non-
white bread; negative scoring for diet
soft drinks, sugar-sweetened soft




Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
drinks, processed meat, salty biscuits
and crackers and white bread
Kahleova, 2018°" Intervention: low-fat vegan diet for Intervention 69.6 175 123 « HbA1c between groups  Adherence not fully
16wk consisting of vegetables, grains, after 16wk described
United States legumes, and fruits, and avoid animal Control 46.6 350 17.0 Fundina:
products and added fats; plus vitamin mns
RCT B12 supplements provided (500g/day) ysicl
N=75 (4% attrition), all CEMIMIED iy
overweiaht or obes’e Control: No diet changes Responsible
9 Medicine
Excluded those with
history of diabetes,
smoking, alcohol/ drug
abuse, pregnancy/
lactation, or current
use of vegan diet
Malik, 2016° % E of total protein intake, NHS | Q1, ref 513 33.0 1438 & T2D risk for total Did not account for:
distribution, women protein, animal protein, or N/A
United States Foods/Food groups: Whole grains, plant protein Funding:
Nurses Health Study |  fruit, vegetables, red meat, processed NIH
and Il (NHS); Health meat, fish, chicken, eggs, dairy foods,
Professionals Follow-  legumes, nuts, peanuts, peanut butter,
up Study (HPFS), PCS potatoes, coffee, SSB Q3 464 35.1 18.0
Q5 418 351 216
N=72992 (NHS I) % E of total protein intake, NHS I Qf1, ref 558 304 153 & T2D risk for total
N=92088 (NHS II distribution, women protein, animal protein, or
( ) . Q3 494 321 188 olant protien
N=40722 (HPFS) Foods/Food groups: Same as above 5 146 315 226
% E of total protein intake, HPFS Q1, ref 50.9 30.7 147 1 T2D for total protein
distribution, men Q3 469 325 18.0 1 T2D for animal protein
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
Excluded those with Foods/Food groups: Same as above Q5 427 324 219 a T2D for plant protien
diabetes, CVD or
cancer at baseline
Nanri, 2015% % E by quintile of “low-carbohydrate” Q1, ref 64.7 158 11.3 w T2D over 5y f/u Did not account for:
diet scores Q3 516 226 132 Race/ethnicity
Japan “Low-carbohydrate, high-protein and Funding:
P Pl v Q5 437 325 166
Japan Public Health ’ National Cancer
Center (JPHC) study, Foods/Food groups: NR by quintile Center Research
PCS “Low-carbohydrate, high animal-protein  Q1, ref 650 164 115 = T2D over 5y flu e oo LR
d fat” score, men : Y
an ! Q3 521 223 132 Health, Labour and
N=64674 Welfare of Japan
Q5 427 322 16.3
Excluded those with a - -
hx of T2D, or severe “Low-carbohydrate, high plant-protein Q1, ref 59.7 18 11.9 a T2D over 5y flu
disease S SRS, M= Q3 517 233 137
Q5 494 286 15.2
“Low-carbohydrate, high-protein and Q1, ref 672 187 124 | T2D over 5y flu
fat” score, women Q3 557 277 151
Q5 449 359 177
“Low-carbohydrate, high animal-protein  Q1, ref 67.1 19.0 125 | T2D over 5y f/u
and fat” score, women Q3 559 274 150
Q5 448 359 174
“Low-carbohydrate, high plant-protein Q1, ref 616 223 136 a T2D over 5y flu
and fat” score, women Q3 557 277 15.0
Q5 51.0 317 164
Sakurai, 2016%* Q1 <50.0 27.0 127 « T2D after 10y
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Study and
Participant
Characteristics Vi

Diet Intervention or Exposure™

Category

Macronutrient
Distribution, % Energy
Carbohydrate, Fat,
Protein

Summary of Findings*

Methodological
considerations

Japan, PCS

N=2006

0% female (all men)

% E of carbohydrate categories in men

Foods/Food groups: NR

Q2, ref.

50.0-
57.4

243 124

Q3

57.5-
65.0

213 116

Q4

>65.0 15.7 10.2

Sub-group analyses by
BMI revealed 1 T2D risk
at 10y f/u in Q4 vs. Q2
(>65% carbohydrate vs.
50-57.4% carbohydrate)
in obese participants

Did not account for:
Race/ethnicity (all
Japanese)

Funding:

Ministry of Health,
Labor and Welfare;
Health and Labor
Sciences, Japan;
Ministry of
Education, Culture,
Sports, Science
and Technology of
Japan for Scientific
Research and for
Young Scientists;
Kanazawa Medical
University; Japan
Arteriosclerosis
Prevention Fund

Salas-Salvado,
201195

Spain
PREDIMED, RCT

N=418

Population exclusively

at high-risk for CVD;
excluded those with

severe chronic illness,

% E based diet groups:
Mediterranean+EVOO (Med+EVOO),
Med+Nuts, or Control

Med + EVOO: abundant olive oil,
vegetables, fresh fruit and juices,
legumes, fish or seafood, nuts and
seeds, select white meat instead of red
or processed meats, cook regularly
with tomato, garlic and onion; wine
preferred (if consuming alcohol); ad
libitum nuts, eggs, fish, seafood, low-
fat cheese, chocolate, whole-grain
cereals + 15L EVOO

Med+EVOO

410 4.0 16.0

Med+EVOO vs. Control:
1 T2D at 4y f/u; | T2D in
those >67 y, and those
with fasting glucse >6.1
mmol/L; NSA when
stratifying by sex, by BMI,
in those 67 y or under
and those with 6.1
mmol/L fasting glucose or
less

Med+Nuts vs. Control: |
T2D at 4y f/u; | T2D in

Did not account for:
Race/ethnicity

Funding:

Spanish Ministry of
Health (Instituto de
Salud Carlos Ill);
Fondo Europeo de
Desarrollo
Regional, and the
Public Health
Division of the
Department of
Health of the
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
alcohol or drug abuse, Med + Nuts: abundant olive oil, Med+Nuts 400 4.0 16.0 females, and in those >67 Autonomous
or BMI 240 vegetables, fresh fruit and juices, y; NSAin males, 67 y or  Government of
legumes, fish or seafood, nuts and under, stratified by BMI or Catalonia
seeds, select white meat instead of red by fasting glucose
or processed meats, cook regularly
with tomato, garlic and onion; wine
preferred (if consuming alcohol); ad
libitum nuts, eggs, fish, seafood, low-
fat cheese, chocolate, whole-grain
cereals +15g/d walnuts, 7.5g/d
almonds, and 7.5g/d hazelnuts
Control: advice to reduce dietary fat Control diet 41.0 400 16.0
Schulze, 2008°¢ % E by quintiles of carbohydrate Q1, ref. 302 458 146 © T2D at ~10y f/u Did not account for:
intake, in men Q2 352 431 141 | T2D when carbohydrate  ~ace/ethnicity
Germany increased 5% at the Funding:
. Q3 384 416 138 :
EPIC-Potsdam, PCS Foods/Food groups: NR expense of protein Federal Ministry of
Q4 416 397 134 a T2D for exchanging Science, Germany;
Q5 473 354 132 carbohydrate for total fat, and the European
N=25067 SFA, MUFA, or PUFA Union; German
Excluded those with % E by quintiles of carbohydrate Q1, ref. 36.0 429 148 « T2D at ~10y f/u t?}zngtz:(gg;?nd
diabetes intake, In women Q2 411 406 144 s T2D for exchanging Community
Foods/Food groups: NR carbohydrate for protein,
Q3 441387 140 total fat, SFA, MUFA, or
Q4 471 367 137 PUFA
Q5 523 326 13.1
Shan, 2018°¢” % E of total population across tertiles Hi-C 69.0 21.0 10.0 a T2D at 5y f/u Did not account for:
(“Hi-carbohydrate”, Hi-C, “Mod- Race/ethnicity
carbohydrate”, Lo-C) of low- Lo-C 520 340 14.0 runding.
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
Harbin Cohort Study carbohydrate, high-fat, high-protein National Natural
on Diet, Nutrition and diet scores Science
Non-Communicable Foods/Food aroups: Rice. wheat Foundation of
Diseases (Cohort 2), groups: ’ L China
potato, bean, snack, beverage, ice
PCS X X .
cream, livestock, poultry, fish, dairy,
egg, vegetable, fruit
N=7111 % E of population consuming extra Hi-C 70.0 20.0 10.0 1 T2D at 5y f/u
Excluded those with ~ Galories across tertiles Mod-C 630 250 120
T2D at baseli :
at baseline Foods/Food groups: Same as above Lo.C 530 330 14.0
% E of population with normal caloric Hi-C 66.0 24.0 10.0 a T2D at 4-5y f/u
intake across tertiles Mod-C 590 300 110
F F :
oods/Food groups: Same as above Lo-C 500 370 130
Shang, 2016 % E of total protein, across three Q1, ref 474 300 145 1 T2D at 11y flu Did not account for:
quintiles N/A
Australia Foods/Food groups: Grains, Funding:
Vegetables, Fruit, Legumes and nuts, .
Study, PCS Processed red meat, Chicken, Fish &% 57 305 177 Victoria and the
Australian National
Q5 411 316 219 Health and Medical
N=21523 % E of animal-protein, across three Qf1, ref 491 288 152 1 T2D at 11y flu Research Council
Excluded those with quintiles Q3 454 304 177
CVD, cancer, kidney Foods/Food groups: Same as above . : .
stones, or diabetes or group Q5 40.1 326 214
high fasting glucose Q1, ref 429 317 176 1 72D at 11y flud
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Study and Diet Intervention or Exposure™ Category Macronutrient Summary of Findings* Methodological
Participant Distribution, % Energy considerations
Characteristics Vi Carbohydrate, Fat,
Protein
% E of plant-protein, across three Q3 44 313 179
quintiles Q5 489 276 184
Foods/Food groups: Same as above
Simila, 2012%° % E by quintile of carbohydrate in men  Q1, ref. 334 448 144 1 T2D at 12y flu Did not account for:
Foods/Food groups: Cereals, potatoes, Q2 375 432 144 1 T2D for 2 E% Hleo l, -
. X . ; . L . Race/ethnicity
Finland milk, soft drinks, fruits and berries, 3 104 415 144 substitution replacing
vegetables and legumes Q : : : total fat with total Funding:
Alpha-Tocopherol, carbohvdrate
Beta-Carotene Cancer Q4 433 396 143 y National Cancer
Prevention (ATBC) Q5 474 361 141 | T2D risk for 2 E% Institute; Academy
Study, PCS substitution replacing of Finland; Doctoral
total protein with total Programs in Public
carbohydrate Health, the Finnish
N=25943 Cultural
Foundation, the
O%Ifema'i“OO% Kyllikki and Uolevi
male smokers) Lehikoinen
Excluded those with Foundation, and
diabetes the Juho Vainio
Foundation.
Sluijs, 20107° % E of total protein intake, animal- Qf1, ref. 455 335 122 1 T2D at 10y f/u per-10g Did not account for:
protein, or vegetable-protein across Q 440 331 137 total protein, HR: 1.16, Race/ethnicity
Netherlands quartiles, per-10g, and per 5% E : ) : 95% CI: 1.06, 1.26, Funding:
substitution Q3 446 336 152 p<0.05; & across runding.
European Prospective uartiles None reported
e P Q4 463 346 180 O P

Investigation into
Cancer and
Nutrition(EPIC)-NL,
PCS

N=38094

Foods/food groups: NR

1 T2D risk per-10g

animal-protein, HR: 1.13,

95% CI: 1.04, 1.22,
p<0.05; = across
quartiles

a vegetable-protein, NS
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Characteristics Vi Carbohydrate, Fat,
Protein
1 T2D risk per-5% E
substitution of protein for
fat, HR: 1.31, 95% ClI:
1.06, 1.61, p<0.05
1 T2D risk per-5% E
substitution of protein for
carbohydrate, HR: 1.28,
95% CI: 1.01, 1.61,
p<0.05
a T2D risk per-5% E
substitution of animal or
veg protein for fat or
carbohydrate
van Nielen, 20147 % E of total protein, animal-protein, Q1, ref. 480 351 13.2 1 T2D after 12y f/u for Did not account for:
and plant-protein intake across three total proteinand per 10 g Race/ethnicity
8 European countries quintiles, in women Q3 45.1 349 172 of total protein (men and Funding:
. Ani - Q5 409 355 216 women combined) —Hnaing:
EPIC-InterAct, PCS ~eeai/HEne greList Aimel pretslT European Union
’ from red meat, processed meat, 1 T2D after 12y f/u for FP6 programme
poultry, milk and dairy, cheese, fish, animal-proteinand per 10 prog
N=16154 eggs; plant protein from bread, g of animal-protein (men
potatoes, pasta and rice, legumes and women combined)
% E of total protein, animal-protein, Q1, ref. 46.0 344 128 a T2D after 12y f/u for
and plant-protein across three vegetable-protein and or
quintiles, in men Q3 43.1 34.1 16.5 per 10 g vegetable-
Q5 387 354 207 protein (men and women
combined)
Virtanen, 201772 % E of total protein intake, examined Q1, ref 439 399 1238 w T2D after 19y flu, Did not account for:
across quartiles; per-5g-increase; per- Q4 215 373 186 across quintiles, per-5g Race/ethnicity (all
Finland 1% substitution of carbohydrate with : ) : increase, or per 1% Finnish)
protein substitution of .
Funding:

Foods/Food groups: Reported intake in
g/d of Fruits, berries, and vegetables,

carbohydrate with protein
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Characteristics Vi

Diet Intervention or Exposure™

Category

Macronutrient
Distribution, % Energy
Carbohydrate, Fat,
Protein

Summary of Findings*

Methodological
considerations

Kuopio Ischaemic
Heart Disease Risk
Factor Study, PCS

N=2332

0% female

Potatoes, Whole grain products,
Unprocessed red meat, Processed red
meat, Fish, Non fermented dairy,
Fermented dairy,

Coffee, mL/d

% E of animal-protein, examined Q1, ref 464 379 131 a T2D after 19y f/u,

across quartiles; per-5g-increase across quintiles or per-5g
Q4 39.8 388 184 increase

Foods/Food groups:

Protein from red meat, Unprocessed

red meat, Processed red meat, Fish,

Eggs, Dairy products, Non fermented

dairy, Fermented dairy, Milk, Cheese

% E of plant-protein, examined across  Q1, ref 377 419 156 a T2D after 19y f/u,

quartiles; per-5g-increase Q4 480 352 156 across quintiles or per-5g

Foods/Food groups: protein from grain
products, and non-grain plant protein
sources (e.g., vegetables, potatoes)

increase

Finnish Cultural
Foundation North
Savo Regional;
Paivikki and Sakari
Sohlberg
Foundation;
University of
Eastern Finland;
Finnish Foundation
for Cardiovascular
Research and the
Otto A. Malm
Foundation
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Table 3. Risk of bias for randomized controlled trials examining diets based on macronutrient distribution consumed by
adults and risk of type 2 diabetesXiixiv

Article Randomization Deviations from Deviations from Missing Outcome Selection of the
intended intended outcome data | measurement reported result
interventions - effect interventions -
assignment per protocol
Kahleova, 2018°" Low Low Low Low Low Low
Salas-Salvado, 2011% Some concerns Low Low Low Low Some concerns

Xii. A detailed description of the methodology used for assessing risk of bias is available on the NESR website: https://nesr.usda.gov/2020-dietary-guidelines-
advisory-committee-systematic-reviews and in Part C of the following reference: Dietary Guidelines Advisory Committee. 2020. Scientific Report of the 2020
Dietary Guidelines Advisory Committee: Advisory Report to the Secretary of Agriculture and the Secretary of Health and Human Services. U.S. Department of
Agriculture, Agricultural Research Service, Washington, DC.

Possible ratings of low, some concerns, or high determined using the "Cochrane Risk-of-bias 2.0" (RoB 2.0) (August 2016 version)” (Higgins JPT, Sterne JAC,
Savovi¢ J, Page MJ, Hrébjartsson A, Boutron |, Reeves B, Eldridge S. A revised tool for assessing risk of bias in randomized trials In: Chandler J, McKenzie J,
Boutron I, Welch V (editors). Cochrane Methods. Cochrane Database of Systematic Reviews 2016, Issue 10 (Suppl 1).
dx.doi.org/10.1002/14651858.CD201601.)
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Table 4. Risk of bias for observational studies examining diets based on macronutrient distribution consumed by adults
and risk of type 2 diabetes*’

Article Confounding | Selection of | Classification | Deviations from Missing data Outcome Selection of the
participants of exposures intended measurement reported result
exposures

Bao, 2016%° Serious Serious Low Serious Serious Low Moderate
Brunner 2008%* Serious Serious Low Serious Moderate Low Moderate
Chen, 2020°° Moderate Moderate Low Serious Moderate Low Moderate
de Koning, 2011° Serious Serious Low Moderate Serious Low Moderate
Dominguez, 2015 Serious Serious Low Serious Serious Moderate Moderate
Ericson, 2013°7 Serious Serious Low Serious Serious Moderate Moderate

Ericson, 2019 Serious Serious Low Serious Serious Moderate Serious
Guasch-Ferre, 20178 Serious Serious Low Moderate Moderate Low Moderate
Ha, 2019%° Moderate Moderate Low Serious Moderate Low Moderate
Halton, 2008%° Serious Moderate Moderate Moderate Moderate Low Moderate
Kroger, 20143 Serious Moderate Low Serious Serious Moderate Moderate
Malik, 201652 Moderate Serious Low Moderate Serious Low Moderate
Nanri, 2015% Serious Serious Low Moderate Moderate Low Moderate
Sakurai, 2016°* Moderate Serious Moderate Serious Moderate Low Moderate
Schulze, 2008°% Serious Serious Low Serious Serious Low Moderate
Shan, 2018 Serious Serious Low Serious Moderate Low Moderate
Shang, 2016 Moderate Serious Low Serious Moderate Moderate Moderate
Simila, 2012%° Serious Serious Low Serious Moderate Low Moderate
Sluijs, 20107° Serious Serious Low Serious Moderate Moderate Moderate
van Nielen, 2014 Serious Moderate Moderate Serious Moderate Low Moderate
Virtanen, 201771 Serious Moderate Moderate Serious Moderate Moderate Moderate
Voortman, 201772 Moderate Serious Serious Serious Moderate Low Moderate

* Possible ratings of low, moderate, serious, critical, or no information determined using the "Risk of Bias for Nutrition Observational Studies" tool (RoB-NObs)
(Dietary Guidelines Advisory Committee. 2020. Scientific Report of the 2020 Dietary Guidelines Advisory Committee: Advisory Report to the Secretary of
Agriculture and the Secretary of Health and Human Services. U.S. Department of Agriculture, Agricultural Research Service, Washington, DC.)
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METHODOLOGY

The NESR team used its rigorous, protocol-driven methodology to support the 2020 Dietary
Guidelines Advisory Committee in updating an existing systematic review, using an existing
systematic review, and conducting a new systematic review for the question: What is the relationship
between dietary patterns consumed and risk of type 2 diabetes?.

NESR’s systematic review methodology involves:

Developing a protocaol,

Searching for and selecting studies,

Extracting data from and assessing the risk of bias of each included study,
Synthesizing the evidence,

Developing conclusion statements,

Grading the evidence underlying the conclusion statements, and
Recommending future research.

A detailed description of the methodology answering this systematic review question is available on
the NESR website: https://nesr.usda.gov/2020-dietary-guidelines-advisory-committee-systematic-
reviews, and can be found in 2020 Dietary Guidelines Advisory Committee Report, Part C:
Methodology.* This systematic review was peer reviewed by Federal scientists, and information
about the peer review process can also be found in the Committee’s Report, Part C. Methodology.
Additional information, including a description of and rationale for any modifications made to the
protocol over the course of the Committee’s work, are described in the 2020 Dietary Guidelines
Advisory Committee Report, Part D: Chapter 8. Dietary Patterns.

This document includes a systematic evidence scan and update to an existing systematic review
based on conclusions drawn by the 2015 Dietary Guidelines Advisory Committee with support from
USDA'’s Nutrition Evidence Systematic Review (NESR) team. Information about the 2015 Dietary
Guidelines Advisory Committee’s review of the evidence on dietary patterns and risk of type 2
diabetes can be found in their report, which is available at the following website: https://
www.dietaryguidelines.gov/about-dietary-guidelines/previous-editions/2015-dietary-guidelines

Below are details of the final protocol as it was applied in the full systematic review described herein,
including the:

e Analytic framework
e Literature searches and screening plan
e Literature searches and screening results

i Dietary Guidelines Advisory Committee. 2020. Scientific Report of the 2020 Dietary Guidelines Advisory
Committee: Advisory Report to the Secretary of Agriculture and the Secretary of Health and Human Services. U.S.
Department of Agriculture, Agricultural Research Service, Washington, DC.
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ANALYTIC FRAMEWORK

The analytic framework (Figure 1) illustrates the overall scope of the systematic review question,
including the population, the interventions and/or exposures, comparators, and outcomes of interest.
It also includes definitions of key terms and identifies key confounders and other factors to be
considered in the systematic review. The inclusion and exclusion criteria that follow provide additional
information about how parts of the analytic framework were defined and operationalized for the
review.

Figure 1: Analytic framework

Systematic review question: What is the relationship between dietary patterns consumed and risk of type 2
diabetes?

Intervention/exposure vs Comparator o Endpoint outcome
Consumption of and/or +  Consumption of and/or Intermediate outcomes . Type 2 diabetes
adherence to a dietary adherence to a different + Hemoglobin A1C
pattern dietary pattern
+ Different levels of

consumption of and/or

adherence to a dietary . .

pattern Population: Children through Population: Children

older adults through older adults
® v
Population: Children through older adults; healthy and/or at ," ‘._.-""
risk of chronic disease ..'° JPT i
»* -n* »t
"‘l "y ‘o . . -
ey ‘e, ..¢ -.“.-

Key Confounders: Sex, Age, Race/ethnicity, Physical activity, Anthropometry, Smoking

Other Factors to be Considered: Total energy intake, Alcohol intake (in aduits), Sodium intake, Medications, Socioeconomic status, Family
history of diabetes, Supplement usage

Key definitions Legend

> The relationship of interest in the systematic review

Dietary patterns — The quantities, propertions, variety, or
=enssswnndp  Eactors that may impact the relationship of interest in the systematic review

combination of different foods, drinks, and nutrients (when
available) in diets, and the frequency with which they are
habitually consumed.
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LITERATURE SEARCH AND SCREENING PLAN

Inclusion and Exclusion Criteria

This table provides the inclusion and exclusion criteria for the systematic review. The inclusion
and exclusion criteria are a set of characteristics used to determine which articles identified in the
literature search were included in or excluded from the systematic review.

Table 5. Inclusion and exclusion criteria

Category Inclusion Criteria Exclusion Criteria
Study ¢ Randomized controlled trials e Uncontrolled trials
design e Case-control studies

o Non-randomized controlled trials, including quasi-
experimental and controlled before and after
studies

¢ Prospective cohort studies
o Retrospective cohort studies
¢ Nested case-control studies

o Cross-sectional studies

¢ Uncontrolled before-and-after studies
o Narrative reviews

o Systematic reviews

o Meta-analyses

Intervention/ Studies that examine consumption of and/or
exposure adherence to a

1. 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

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

and/or

2. Diet based on macronutrient distribution
outside of the acceptable macronutrient
distribution range (AMDR*) and

o Include the macronutrient distribution of
carbohydrate, fat, and protein of the diet, and

o Include at least one macronutrient outside of
the AMDR

e Studies that

1a. 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)

2a. Examine consumption of and/or
adherence to a diet based on

macronutrient proportion in which all
macronutrients are within the AMDR

2b. Do not describe the entire
macronutrient distribution of the diet (i.e.,
studies that only examine a single
macronutrient in relation to outcomes)

xii Macronutrient percent of energy outside of the AMDR are as follows:
e Carbohydrate for all age groups: <45 or >65 percent of energy;

e Protein for children, 1-3y: <5 or >20 percent of energy, Protein for children, 4-18y: <10 or >30 percent of energy,
Protein for adults, age 19y and older: <10 or >35 percent of energy;
e Fat for children, 1-3y: <30 or >40 percent of energy, Fat for children, 4-18y: <25 or >35 percent of energy, Fat for

adults, age 19y and older: <20 or >35 percent of energy.

Institute of Medicine. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol,
Protein, and Amino Acids. Washington (DC): The National Academies Press; 2002.
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Category

Inclusion Criteria

Exclusion Criteria

Comparator ¢ Dietary patterns described by foods and N/A
beverages consumed:
o Consumption of and/or adherence to a
different dietary pattern
o Different levels of consumption of and/or
adherence to a dietary pattern
e Diets described by macronutrient distribution:
o Different macronutrient distributions of
carbohydrate, fat, and protein
Outcomes™ii o |ntermediate outcomes (All included study ¢ Gestational diabetes during pregnancy
designs in children, ages 2-18 years; and/or lactation
Interventions only in adults): o Type 1 Diabetes
o Hemoglobin A1C (HbA1C) o ElEsse
e Endpoint outcomes (All included study designs in it
all included age groups): _
o Type 2 diabetes O [AelHIssEs
Date of January 2014 — October 2019 (this date range is in Articles published prior to January 1980 or
publication addition to the original systematic review, which after October 2019
included articles published from January 1980-July
2013)
Additional search to cover macronutrient proportion Additional search to cover macronutrient
diets proportion diets
o January 2000~ December 2013 o Articles published prior to 2000
Publication Articles that have been peer-reviewed Articles that have not been peer-reviewed and
status are not published in peer-reviewed journals

(e.g., unpublished data, manuscripts, reports,
abstracts, pre-prints and conference
proceedings)

Language of

Articles published in English

Articles published in languages other than

publication English

Country* Studies conducted in countries ranked as high or Studies conducted in countries ranked as
higher human development medium or lower human development

Study e Human participants e Non-human participants (i.e., animals)

participants

o Males

wii The Pregnancy and Lactation Subcommittee of the 2020 Dietary Guidelines Advisory Committee will address dietary
patterns during pregnancy in relation to gestational diabetes.
xx 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. If a study was conducted in 2018 or 2019, the most current HDI
classification 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).
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Category

Inclusion Criteria

Exclusion Criteria

Females
Women during pregnancy and lactation

Age of study

Age at intervention or exposure:

Age at intervention or exposure: N/A

participants o Children and adolescents (ages 2-18 years) o Infants and toddlers (birth to 24
o Adults (ages 19-64 years) months)
o Older adults (ages 65 years and older)
o Age at outcome: ¢ Age at outcome
o Children and adolescents (ages 2-18 years) o Infants and toddlers (birth to 24
o Adults (ages 19-64 years) months)
o Older adults (ages 65 years and older)
Health o Studies that enroll participants who are healthy o Studies that exclusively enroll participants
status of and/or at risk for chronic disease, including those diagnosed with a disease, or hospitalized
study with obesity with an illness or injury
participants | g4, jies that enroll some participants diagnosed e Studies that exclusively enroll participants
with a disease with type 2 diabetes (i.e., studies that aim
. . . to treat participants who have already been
. S.tudles that enroll some participants with type 2 diagnosed with the endpoint outcomes of
diabetes )
interest)
¢ Addendum:

o Interventions designed to induce
weight loss or treat overweight
and obesity through energy-
restriction/hypocaloric diets for
the purposes of treating additional
or other medical conditions.

Study ¢ Minimum length of intervention of 12 weeks ¢ Interventions less than 12 weeks
duration

Size of study
groups

30 participants per-arm, or
A power calculation included for interventions
n=1,000 for observational studies

Fewer than 30 participants per arm, or

No power calculation reported for
interventions

Fewer than 1,000 participants for
observational studies
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Electronic databases

Listed below are the databases searched to identify all potentially relevant articles that
have been published to address the systematic review question. Two search strategies
were developed and implemented each in three databases (PubMed, Cochrane
Central Register of Controlled Trials (CENTRAL), and Embase).

Search 1: Literature search to update the existing systematic review
PubMed

Provider: U.S. National Library of Medicine

Date(s) Searched: October 21, 2019

Date range searched: January 1, 2014-October 21, 2019
Search Terms:

#1 - “dietary pattern*” OR “diet pattern*” OR “eating pattern*” OR “food pattern*” OR
“diet quality*” OR “eating habit*” OR “dietary habit*” OR “diet habit*” OR “food
habit*” OR “beverage habit*” OR "Feeding Behavior'[Mesh:NoExp] OR “dietary
profile*” OR “food profile*” OR “diet profile*” OR “eating profile*” OR “dietary
guideline* OR “dietary recommendation*” OR “dietary intake*” OR “eating style*” OR
"Diet, Mediterranean"[Mesh] OR Mediterranean Diet*[tiab] OR "Dietary Approaches
To Stop Hypertension"[Mesh] OR “Dietary Approaches To Stop Hypertension Diet*”
OR “DASH diet*” OR "Diet, Gluten-Free"[Mesh] OR “Gluten Free diet*” OR “prudent
diet*” OR "Diet, Paleolithic"[Mesh] OR Paleolithic Diet* OR "Diet, Vegetarian"[Mesh]
OR vegetarian diet*[tiab] OR vegan diet* OR "Diet, Healthy"[Mesh] OR “plant based
diet*” OR "Diet, Western"[Mesh] OR “western diet*” OR "Diet, Carbohydrate-
Restricted"[Mesh] OR “low-carbohydrate diet*” OR “high carbohydrate diet*” OR
“Ketogenic Diet*” OR “Nordic Diet*” OR "Diet, Fat-Restricted"[Mesh] OR "Diet, High-
Fat"[Mesh] OR "Diet, High-Protein"[Mesh] OR high protein diet*[tiab] OR protein
intake* OR high-fat diet* OR low fat diet* OR "Diet, Protein-Restricted"[Mesh] OR
low protein diet* OR "Diet, Sodium-Restricted"[Mesh] OR low-sodium diet* OR low
salt diet* OR (("Dietary Proteins"[Mesh] OR dietary protein*[tiab] OR "Dietary
Carbohydrates"[Mesh] OR dietary carbohydrate*[tiab] OR "Dietary Fats"[Mesh] OR
dietary fat*[tiab] OR hypocaloric OR hypo-caloric) AND (diet[tiab] OR diets[tiab] OR
consumption[tiab] OR intake[tiab] OR supplement*[tiab])) OR ((“Guideline
Adherence"[Mesh] OR guideline adherence*)AND (diet[tiab] OR dietary[tiab] OR
food[tiab] OR beverage*[tiab] OR nutrition*[tiab])) 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[tiab] OR ((pattern[tiab] OR
patterns[tiab] OR consumption[tiab] OR habit*[tiab]) AND (“Diet"[Mesh:NoExp] OR
diet[tiab] OR diets[tiab] OR dietary[tiab] OR "Food"[Mesh] OR food[tiab] OR
foods[tiab] OR "Beverages"[Mesh] OR beverage[tiab] OR beveragesitiab]))

#2 - "Cardiovascular Diseases"[Mesh:NoExp] OR cardiovascular disease*[tiab] OR
coronary artery disease[tiab] OR heart disease*[tiab] OR "Heart Failure"[Mesh] OR
heart failure[tiab] OR "Myocardial Infarction"[Mesh] 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 high
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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 "Triglycerides"[Mesh] OR triglycerides[tiab]

#3 - "Diabetes Mellitus, Type 2"[Mesh] OR Type 2 diabetes[tiab] OR T2D[tiab] OR
adult onset diabetes[tiab] OR "Prediabetic State"[Mesh] OR prediabet*[tiab] OR pre
diabet* OR "Insulin Resistance"[Mesh] OR insulin resistance]tiab] OR "Glucose
Intolerance"[Mesh] OR glucose intolerance[tiab] OR glucose tolerance[tiab] OR
"Glycated Hemoglobin A"[Mesh] OR hemoglobin A1c[ti] OR "Hyperglycemia"[Mesh]
OR "Hypoglycemia"[Mesh] OR ((impaired fasting[tiab] OR "Diabetes
Mellitus"[Mesh:NoExp]) AND (glucose[tiab] OR glycemi*[tiab] OR high blood
sugar[tiab] OR low blood sugar[tiab]))

#4 - "Body Weights and Measures"[Mesh] OR “Body Weight’[Mesh] OR
obesity[tiab] OR obese[tiab] OR overweight[tiab] OR body mass index[tiab] OR
BMI[tiab] OR underweight[tiab] OR wasting[tiab] OR healthy weight[tiab] OR “Body
Composition”’[Mesh] OR body composition[tiab] OR body fat[tiab] OR fat mass]tiab]
OR fat free mass][tiab] OR body height[tiab] OR stunting[tiab] OR stunted[tiab] OR
"Growth Charts"[Mesh] OR growth chart*[tiab] OR "Growth"[Mesh:NoExp] OR waist
circumference[tiab] OR head circumference[tiab] OR arm circumference[tiab] OR
thigh circumference[tiab] OR neck circumference[tiab] OR
"Anthropometry"[Mesh:NoExp] OR "Overnutrition"[Mesh] OR anthropometr*[tiab]
OR adiposity[tiab] OR calf circumference[tiab] OR skin fold*[tiab] OR healthy
weight[tiab] OR weight for height[tiab] OR stature for age[tiab] OR weight for
age]tiab] OR height for age][tiab] OR length for age[tiab] OR weight for length][tiab]

#5 - (#2 OR #3 OR #4)

#6 - (#1 AND #5) NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND
"Humans"[Mesh])) NOT (editorial[ptyp] OR comment[ptyp] OR news[ptyp] OR
letter[ptyp] OR review[ptyp] OR systematic review[ptyp] OR systematic reviewlti]
OR meta-analysis[ptyp] OR meta-analysis[ti]] OR meta-analyses[ti] OR retracted
publication[ptyp] OR retraction of publication[ptyp] OR retraction of publication[tiab]
OR retraction noticel[ti])

Filters: Publication date from 2014/01/01 to 2019/10/21; English

Cochrane Central Register of Controlled Trials (CENTRAL)
e Provider: John Wiley & Sons
e Date(s) Searched: October 21, 2019
e Date range searched: January 1, 2014-October 21, 2019
e Search Terms:

#1 - (“dietary pattern®” OR “diet pattern*” OR “eating pattern*” OR “food pattern*”
OR “diet quality*” OR “eating habit*” OR “dietary habit*” OR “diet habit*” OR “food
habit*” OR “beverage habit*” OR [mh *"Feeding Behavior"] OR “dietary profile*” OR
“food profile*” OR “diet profile*” OR “eating profile*” OR “dietary guideline* OR
“dietary recommendation*” OR “dietary intake*” OR “eating style*” OR [mh "Diet,
Mediterranean"] OR “Mediterranean Diet*” OR [mh "Dietary Approaches To Stop
Hypertension"] OR “Dietary Approaches To Stop Hypertension Diet*” OR “DASH
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diet*” OR [mh "Diet, Gluten-Free"] OR “Gluten Free diet*” OR “prudent diet*” OR
[mh "Diet, Paleolithic"] OR “Paleolithic Diet*” OR [mh "Diet, Vegetarian"] OR
“vegetarian diet*” OR “vegan diet*” OR [mh "Diet, Healthy"] OR “plant based diet*”
OR [mh "Diet, Western"] OR “western diet*” OR [mh "Diet, Carbohydrate-
Restricted"] OR “low-carbohydrate diet*” OR “high carbohydrate diet*” OR
“Ketogenic Diet*” OR “Nordic Diet*” OR [mh "Diet, Fat-Restricted"] OR [mh "Diet,
High-Fat"] OR [mh "Diet, High-Protein"] OR “high protein diet*” OR “protein intake*”
OR “high-fat diet*” OR “low fat diet*” OR [mh "Diet, Protein-Restricted"] OR “low
protein diet*” OR [mh "Diet, Sodium-Restricted"] OR “low-sodium diet*” OR “low salt
diet*”):ti,ab,kw

#2 - (([mh "Dietary Proteins"] OR “dietary protein*” OR [mh "Dietary Carbohydrates"]
OR “dietary carbohydrate® OR [mh "Dietary Fats"] OR “dietary fat*” OR hypocaloric
OR hypo-caloric) NEAR/6 (diet OR diets OR consumption OR intake OR
supplement*))

#3 - ([Imh "Guideline Adherence"] OR guideline adherence*) NEAR/6 (diet OR
dietary OR food OR beverage* OR nutrition*))

#4 - ("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

#5 - (((pattern OR patterns OR consumption OR habit*) NEAR/6 ([mh *Diet] OR diet
OR diets OR dietary OR [mh Food] OR food OR foods OR [mh Beverages] OR
beverage OR beverages))):ti,ab,kw

#6 - #1 OR #2 OR #3 OR #4 OR #5

#7 - [mh M"Cardiovascular Diseases"] OR [mh "Heart Failure"] OR [mh "Myocardial
Infarction"] OR [mh "Myocardial Ischemia"] OR [mh Stroke] OR [mh "Venous
Thrombosis"] OR [mh Lipids/BL] OR [mh "Cholesterol, HDL"] OR [mh "Cholesterol,
LDL"] OR [mh Triglycerides]"

#8 - (“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 triglycerides):ti,ab,kw

#9 - #7 OR #8

#10 - [mh "Diabetes Mellitus, Type 2"] OR [mh "Prediabetic State"] OR [mh "Insulin
Resistance"] OR [mh "Glucose Intolerance"] OR [mh "Glycated Hemoglobin A"] OR
[mh Hyperglycemia] OR [mh Hypoglycemia]

#11 - (“Type 2 diabetes” OR T2D OR “adult onset diabetes” OR prediabet* OR pre
diabet* OR “insulin resistance” OR “glucose intolerance” OR “glucose tolerance” OR
“hemoglobin A1c”):ti,ab,kw

#12 - (((“impaired fasting” OR [mh A"Diabetes Mellitus"]) NEAR/6 (glucose OR
glycemi* OR “high blood sugar” OR “low blood sugar”))):ti,ab,kw

#13 - #10 OR #11 OR #12
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#14 - [mh "Body Weights and Measures"] OR [mh “Body Weight”] OR [mh “Body
Composition”] OR [mh "Growth Charts"] OR [mh A"Growth"] OR [mh
A"Anthropometry"] OR [mh "Overnutrition"]

#15 - (obesity OR obese OR overweight OR "body mass index" OR BMI OR
underweight OR wasting OR "healthy weight" OR "body composition" OR " body fat"
OR "fat mass" OR "fat free mass" OR "body height" OR stunting OR stunted OR
"growth chart" OR "waist circumference" OR "head circumference" OR "arm
circumference" OR "thigh circumference" OR "neck circumference" OR "calf
circumference" OR anthropometr* OR adiposity OR "skin fold" OR "healthy weight"
OR "weight for height" OR "stature for age" OR "weight for age" OR "height for age"
OR "length for age" OR "weight for length"):ti,ab,kw

#16 - #14 OR #15
#17 - #9 OR #13 OR #16

#18 - #6 AND #17" with Publication Year from 2014 to 2019, in Trials (Word
variations have been searched)

Embase
e Provider: Elsevier
e Date(s) Searched: October 21, 2019
e Date range searched: January 1, 2014-October 21, 2019
e Search Terms:

#1 - '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'/de
OR 'western diet'/de OR 'low carbohydrate diet'/exp OR 'low fat diet'/de OR 'lipid
diet'/exp OR 'protein diet'/exp OR 'protein restriction'/de OR 'sodium restriction'/de

#2 - '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 'eating habit*":ab,ti OR 'dietary habit*:ab,ti
OR 'diet habit*":ab,ti OR 'food habit*':ab,ti OR 'beverage habit*':ab,ti OR 'dietary
profile*':ab,ti OR 'food profile*:ab,ti OR 'diet profile*':ab,ti OR 'eating profile*':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 'plant based diet*:ab.,ti OR 'western diet*":ab,ti
OR 'low-carbohydrate diet*':ab,ti OR 'high carbohydrate diet*:ab,ti OR 'ketogenic
diet*:ab,ti OR 'nordic diet*":ab,ti OR 'high protein diet*':ab,ti OR 'protein intake™*":ab,ti
OR 'high-fat diet*':ab,ti OR 'low fat diet*:ab,ti OR 'low protein diet*:ab,ti OR 'low-
sodium diet*":ab,ti OR 'low salt diet*":ab,ti

#3 - (('dietary protein® OR 'dietary carbohydrate* OR 'dietary fat* OR hypocaloric
OR hypo-caloric) NEAR/6 (diet OR diets OR consumption OR intake OR
supplement)):ab,ti

#4 - ('guideline adherence' NEAR/6 (diet OR dietary OR food OR beverage OR
nutrition™)):ab, ti
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#5 - 'diet score':ab,ti OR 'diet quality score':ab,ti OR kidmed:ab,ti OR 'diet
index":ab,ti OR 'dietary index":ab,ti OR 'diet quality index":ab,ti OR 'food score':ab,ti
OR meddietscore:ab,ti OR 'healthy eating index":ab.i

#6 - ((pattern OR patterns OR consumption OR habit*) NEAR/6 (diet OR diets OR
dietary OR food OR foods OR beverage OR beverages)):ab,ti

#7 - #1 OR #2 OR #3 OR #4 OR #5 OR #6

#8 - 'cardiovascular disease'/de OR 'heart failure'/exp OR 'heart infarction'/exp OR
'heart muscle ischemia'/exp OR 'cerebrovascular accident'/exp OR 'vein
thrombosis'/exp OR 'high density lipoprotein cholesterol'/de OR 'low density
lipoprotein cholesterol'/de OR 'triacylglycerol'/exp

#9 - '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
triglycerides:ab, i

#10 - #8 OR #9

#11 - 'non insulin dependent diabetes mellitus'/exp OR ‘impaired glucose
tolerance'/exp OR 'insulin resistance'/de OR 'glucose intolerance'/de OR
'glycosylated hemoglobin'/exp OR 'hyperglycemia'/de OR 'hypoglycemia'/exp
#12 - 'type 2 diabetes":ab,ti OR t2d:ab,ti OR 'adult onset diabetes'.ab,ti OR

prediabet*:ab,ti OR 'pre diabet*:ab,ti OR 'insulin resistance':ab,ti OR 'glucose
intolerance':ab,ti OR 'glucose tolerance':ab,ti OR 'hemoglobin a1c':ab,ti

#13 - (('impaired fasting' OR 'diabetes mellitus]') NEAR/6 (glucose OR glycemi* OR
'high blood sugar' OR 'low blood sugar')):ab,ti

#14 - #11 OR #12 OR #13

#15 - 'weight, mass and size'/exp OR 'body weight'/exp OR 'body composition'/exp
OR 'growth chart'/de OR 'growth'/de OR 'anthropometry'/de OR 'overnutrition'/exp

#16 - obesity:ab,ti OR obese:ab,ti OR overweight:ab,ti OR 'body mass index":ab,ti
OR bmi:ab,ti OR underweight:ab,ti OR wasting:ab,ti OR 'body composition":ab,ti OR
'body fat":ab,ti OR 'fat mass':ab,ti OR 'fat free mass".ab,ti OR 'body height:ab,ti OR
stunting:ab,ti OR stunted:ab,ti OR 'growth chart*':ab,ti OR 'waist circumference':ab,ti
OR 'head circumference':ab,ti OR 'arm circumference':ab,ti OR 'thigh
circumference':ab,ti OR 'neck circumference':ab,ti OR 'calf circumference'.ab,ti OR
anthropometr*:ab,ti OR adiposity:ab,ti OR 'skin fold*':ab,ti OR 'healthy weight':ab,ti
OR 'weight for height':ab,ti OR 'stature for age':ab,ti OR 'weight for age':ab,ti OR
'height for age':ab,ti OR 'length for age':ab,ti OR 'weight for length':abti

#17 - #15 OR #16
#18 - #10 OR #14 OR #17
#19 - #7 AND #18

#20 - #7 AND #18 AND ([article]/lim OR [article in press]/lim) AND [humans]/lim
55



AND [english])/lim AND [2014-2019]/py NOT ([conference abstract])/lim OR
[conference review]/lim OR [conference paper]/lim OR [editorial]/lim OR
[erratum]/lim OR [letter])/lim OR [note]/lim OR [review]/lim OR [systematic review]/lim
OR [meta analysis]/lim)

Search 2: Additional literature search to cover diets based on macronutrient
distribution

PubMed

Provider: U.S. National Library of Medicine

Date(s) Searched: November 8, 2019

Date range searched: January 1, 2000-December 31, 2013
Search Terms:

#1 - Macronutrient* OR Macro-nutrient* OR "Dietary Carbohydrates"[Mesh] OR
dietary carbohydrate* OR carbohydrate diet* OR "Diet, Carbohydrate-
Restricted"[Mesh] OR carbohydrate-restrict* OR low carbohydrate* OR high
carbohydrate* OR carbohydrate intake* OR "Dietary Proteins"[Mesh] OR protein
diet* OR "Diet, Protein-Restricted"[Mesh] OR protein restrict* OR protein intake][tiab]
OR low protein* OR "Diet, High-Protein"[Mesh] OR high protein®* OR Ketogenic
Diet* OR "Dietary Fats"[Mesh] OR dietary fat* OR fat intake* OR "Diet, High-
Fat"[Mesh] OR high fat* OR "Diet, Fat-Restricted"[Mesh] OR fat-restricted* OR low
fat*

#2 - "Cardiovascular Diseases"[Mesh:NoExp] OR cardiovascular disease*[tiab] OR
coronary artery disease[tiab] OR heart disease*[tiab] OR "Heart Failure"[Mesh] OR
heart failure[tiab] OR "Myocardial Infarction"[Mesh] 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 high
blood pressure[tiab] OR "Lipids/blood"[Mesh] OR "Cholesterol, HDL"[Mesh] OR
HDL cholesterol[tiab] OR "Cholesterol, LDL"[Mesh] OR LDL cholesterol[tiab]

#3 - "Diabetes Mellitus, Type 2"[Mesh] OR Type 2 diabetes[tiab] OR T2D[tiab] OR
adult onset diabetes[tiab] OR "Prediabetic State"[Mesh] OR prediabet*[tiab] OR pre
diabet* OR "Insulin Resistance"[Mesh] OR insulin resistance]tiab] OR "Glucose
Intolerance"[Mesh] OR glucose intolerance[tiab] OR glucose tolerance[tiab] OR
"Glycated Hemoglobin A"[Mesh] OR hemoglobin A1c[ti] OR "Hyperglycemia"[Mesh]
OR "Hypoglycemia"[Mesh] OR ((impaired fasting[tiab] OR "Diabetes
Mellitus"[Mesh:NoExp]) AND (glucose[tiab] OR glycemi*[tiab] OR high blood
sugar[tiab] OR low blood sugar{tiab]))

#4 - "Body Weights and Measures"[Mesh] OR “Body Weight’[Mesh] OR
obesity[tiab] OR obese[tiab] OR overweight[tiab] OR body mass index[tiab] OR
BMI[tiab] OR underweight[tiab] OR wasting[tiab] OR healthy weight[tiab] OR “Body
Composition”’[Mesh] OR body composition[tiab] OR body fat[tiab] OR fat mass][tiab]
OR fat free mass][tiab] OR body height[tiab] OR stunting[tiab] OR stunted[tiab] OR
"Growth Charts"[Mesh] OR growth chart*[tiab] OR "Growth"[Mesh:NoExp] OR waist
circumference[tiab] OR head circumference[tiab] OR arm circumference[tiab] OR
thigh circumference[tiab] OR neck circumference[tiab] OR
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"Anthropometry"[Mesh:NoExp] OR "Overnutrition"[Mesh] OR anthropometr*[tiab]
OR adiposity[tiab] OR calf circumference[tiab] OR skin fold*[tiab] OR healthy
weight[tiab] OR weight for height[tiab] OR stature for age[tiab] OR weight for
age|tiab] OR height for age[tiab] OR length for age[tiab] OR weight for length|[tiab]

#5 - (#2 OR #3 OR #4)

#6 - (#1 AND #5) NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND
"Humans"[Mesh])) NOT (editorial[ptyp] OR comment[ptyp] OR news|[ptyp] OR
letter[ptyp] OR review[ptyp] OR systematic review[ptyp] OR systematic reviewl[ti]
OR meta-analysis[ptyp] OR meta-analysis[ti]] OR meta-analyses[ti] OR retracted
publication[ptyp] OR retraction of publication[ptyp] OR retraction of publication[tiab]
OR retraction noticel[ti])

Filters: Publication date from 2000/01/01 to 2013/12/31; English

Cochrane Central Register of Controlled Trials (CENTRAL)

e Provider: John Wiley & Sons

e Date(s) Searched: November 8, 2019

e Date range searched: January 1, 2000-December 31, 2013
e Search Terms:

#1 - [mh "Dietary Carbohydrates"] OR [mh "Diet, Carbohydrate-Restricted"] OR [mh
"Dietary Proteins"] OR [mh "Diet, Protein-Restricted"] OR [mh "Diet, High-Protein"]
OR [mh "Dietary Fats"] OR [mh "Diet, High-Fat"] OR [mh "Diet, Fat-Restricted"]

#2 - (macronutrient* OR macro-nutrient* OR “dietary carbohydrate* OR
“carbohydrate diet*” OR “carbohydrate-restrict*” OR “low carbohydrate*” OR “high
carbohydrate*” OR “carbohydrate intake*” OR “protein diet*” OR “protein restrict*”
OR “protein intake” OR “low protein*” OR “high protein*” OR “Ketogenic Diet*” OR
“dietary fat*” OR “fatty diet*” OR “high fat*” OR “fat-restricted*” OR “low
fat*”):ti,ab,kw

#3 -#1 OR #2

#4 - [mh A"Cardiovascular Diseases"] OR [mh "Heart Failure"] OR [mh "Myocardial
Infarction"] OR [mh "Myocardial Ischemia"] OR [mh Stroke] OR [mh "Venous
Thrombosis"] OR [mh Lipids/BL] OR [mh "Cholesterol, HDL"] OR [mh "Cholesterol,
LDL"] OR [mh Triglycerides]

#5 - (“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 triglycerides):ti,ab,kw

#6 - #4 OR #5

#7 - [mh "Diabetes Mellitus, Type 2"] OR [mh "Prediabetic State"] OR [mh "Insulin
Resistance"] OR [mh "Glucose Intolerance"] OR [mh "Glycated Hemoglobin A"] OR
[mh Hyperglycemia] OR [mh Hypoglycemia]

#8 - (“Type 2 diabetes” OR T2D OR “adult onset diabetes” OR prediabet* OR pre
diabet* OR “insulin resistance” OR “glucose intolerance” OR “glucose tolerance” OR

57



“hemoglobin A1c”):ti,ab,kw"

#9 - ((“impaired fasting” OR [mh A"Diabetes Mellitus"]) NEAR/6 (glucose OR
glycemi* OR “high blood sugar” OR “low blood sugar”)):ti,ab,kw

#10 - #7 OR #8 OR #9

#11 - [mh "Body Weights and Measures"] OR [mh “Body Weight”] OR [mh “Body
Composition”] OR [mh "Growth Charts"] OR [mh A"Growth"] OR [mh
A"Anthropometry"] OR [mh "Overnutrition"]

#12 - (obesity OR obese OR overweight OR "body mass index" OR BMI OR
underweight OR wasting OR "healthy weight" OR "body composition" OR " body fat"
OR "fat mass" OR "fat free mass" OR "body height" OR stunting OR stunted OR
"growth chart" OR "waist circumference" OR "head circumference" OR "arm
circumference" OR "thigh circumference" OR "neck circumference" OR "calf
circumference" OR anthropometr* OR adiposity OR "skin fold" OR "healthy weight"
OR "weight for height" OR "stature for age" OR "weight for age" OR "height for age"
OR "length for age" OR "weight for length"):ti,ab,kw

#13 - #11 OR #12
#14 - #6 OR #10 OR #13

#15 - #3 AND #14" with Publication Year from 2000 to 2013, in Trials (Word
variations have been searched)

Embase
e Provider: Elsevier
e Date(s) Searched: November 8, 2019
e Date range searched: January 1, 2000-December 31, 2013
e Search Terms:

#1 - 'macronutrient'/exp OR 'carbohydrate diet'/exp OR 'low carbohydrate diet'/exp
OR 'protein intake'/exp OR 'protein restriction'/exp OR 'protein diet'/exp OR 'fat
intake'/exp OR 'lipid diet'/exp OR 'low fat diet'/exp

#2 - macronutrient*:ab,ti OR 'macro nutrient*':ab,ti OR 'dietary carbohydrate*:ab,ti
OR 'carbohydrate diet*":ab,ti OR 'carbohydrate-restrict*:ab,ti OR 'low
carbohydrate*':ab,ti OR 'high carbohydrate*':ab,ti OR 'carbohydrate intake*':ab,ti OR
'protein diet*:ab,ti OR 'protein restrict*:ab,ti OR 'protein intake":ab,ti OR 'low
protein*':ab,ti OR 'high protein*:ab,ti OR 'ketogenic diet*":ab,ti OR 'dietary fat*':ab,ti
OR 'fat intake™:ab,ti OR 'high fat*':ab,ti OR 'fat-restricted*':ab,ti OR 'low fat*':abti

#3 - #1 OR #2

#4 - 'cardiovascular disease'/de OR 'heart failure'/exp OR 'heart infarction'/exp OR
'heart muscle ischemia'/exp OR 'cerebrovascular accident'/exp OR 'vein
thrombosis'/exp OR 'high density lipoprotein cholesterol'/de OR 'low density
lipoprotein cholesterol'/de OR 'triacylglycerol'/exp

#5 - '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
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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
triglycerides:ab, i

#6 - #4 OR #5

#7 - 'non insulin dependent diabetes mellitus'/exp OR 'impaired glucose
tolerance'/exp OR 'insulin resistance'/de OR 'glucose intolerance'/de OR
'glycosylated hemoglobin'/exp OR 'hyperglycemia'/de OR 'hypoglycemia'/exp

#8 - 'type 2 diabetes":ab,ti OR t2d:ab,ti OR 'adult onset diabetes".ab,ti OR
prediabet*:ab,ti OR 'pre diabet*:ab,ti OR 'insulin resistance":ab,ti OR 'glucose
intolerance':ab,ti OR 'glucose tolerance".ab,ti OR 'hemoglobin a1c':ab,ti

#9 - (('impaired fasting' OR 'diabetes mellitus]') NEAR/6 (glucose OR glycemi* OR
'high blood sugar' OR 'low blood sugar')):ab,ti

#10 - #7 OR #8 OR #9

#11 - 'weight, mass and size'/exp OR 'body weight'/exp OR 'body composition'/exp
OR 'growth chart'/de OR 'growth'/de OR 'anthropometry'/de OR 'overnutrition'/exp

#12 - obesity:ab,ti OR obese:ab,ti OR overweight:ab,ti OR 'body mass index":ab,ti
OR bmi:ab,ti OR underweight:ab,ti OR wasting:ab,ti OR 'body composition":ab,ti OR
'body fat:ab,ti OR 'fat mass".ab,ti OR 'fat free mass':ab,ti OR 'body height"ab,ti OR
stunting:ab,ti OR stunted:ab,ti OR 'growth chart*':ab,ti OR 'waist circumference':ab.ti
OR 'head circumference':ab,ti OR 'arm circumference':ab,ti OR 'thigh
circumference':ab,ti OR 'neck circumference':ab,ti OR 'calf circumference':ab,ti OR
anthropometr*:ab,ti OR adiposity:ab,ti OR 'skin fold*'":ab,ti OR 'healthy weight':ab,ti
OR 'weight for height':ab,ti OR 'stature for age':ab,ti OR 'weight for age':ab,ti OR
'height for age:ab,ti OR 'length for age":ab,ti OR 'weight for length":ab,ti

#13 -#11 OR #12
#14 - #6 OR #10 OR #13
#15 - #3 AND #14

#16 - #3 AND #14 AND ([article]/lim OR [article in press]/lim) AND [humans]/lim
AND [english]/lim AND [2000-2013]/py NOT ([conference abstract]/lim OR
[conference review]/lim OR [conference paper]/lim OR [editorial]/lim OR
[erratum]/lim OR [letter]/lim OR [note]/lim OR [review]/lim OR [systematic review]/lim
OR [meta analysis]/lim)
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LITERATURE SEARCH AND SCREENING RESULTS

The flow chart (Figure 2) below illustrates the literature searches and screening
results for articles to answer this systematic review question, which were searched
together with similar systematic review questions for screening efficiency The results
of two electronic database searches, after removal of duplicates, were combined for
efficiency and screened by two NESR analysts independently using a step-wise
process by reviewing titles, abstracts, and full-texts to determine which articles met the
inclusion criteria (Table 5) for each systematic review question depicted in the flow
chart. Refer to Table 6 for the rationale for exclusion for each excluded full-text article.
A manual search was done to find articles that were not identified when searching the
electronic databases; all manually identified articles are also screened to determine
whether they meet criteria for inclusion.
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Figure 2: Flow chart of literature search and screening results**

Electronic databases searched Manual search
A
E PubMed, Embase, Cochrane i"clggizrz':t‘i:zfe:fa" P
W N=102,073 (N=64,300 after 37,773 duplicates A
removed) Tt
Titles screened Articles excluded
N=64,300 N=50,641

2
= Abstracts screened Articles excluded
ik}
5 N=13,659 N=10,711
(73]

Full-texts screened Articles excluded

Articles from electronic database search Articles from

manual search
N=297 N=4

i Articles included in the systematic reviews
=
=
m
e
o N=88, Dietary Patterns and Growth, Size, Body Composition,
= Overweight/Obesity*
=

N=190, Dietary Patterns and Cardiovascular Disease™
N=72, Dietary Patterns and Type 2 Diabetes™

*Some articles include data for more than one question

** The flow chart depicts the combined raw search totals from the electronic databases that were
searched from both searches that included a total of 102,073 raw results, which were comprised of
63,384 raw results from the first search strategy and 38,689 from the second search strategy as
described in the Electronic databases section. That section also provides the date range searched.
Search results were combined for efficiency. Results were screened together in screening software by
two analysts independently. Due to topical overlap, both of the searches were designed to
comprehensively identify relevant literature in this systematic review question as well as two additional
systematic reviews questions to avoid screening the same results multiple times.
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Excluded articles

The table below lists the articles excluded after full-text screening from two literature searches for this systematic review
question, as well as two additional systematic review questions. At least one reason for exclusion is provided for each article,
which may not reflect all possible reasons. Information about articles excluded after title and abstract screening is available upon

request.

Table 6. Articles excluded after full text screening with rationale for exclusion

No. Citation Rationale
1 Al Wattar B H, Dodds, J, Placzek, A, Beresford, L, Spyreli, E, Moore, A, Gonzalez Carreras, FJ, Austin, F, Murugesu, N, Outcome; Participants
Roseboom, TJ, Bes-Rastrollo, M, Hitman, GA, Hooper, R, Khan, KS, Thangaratinam, S. Mediterranean-style diet in
pregnant women with metabolic risk factors (ESTEEM): A pragmatic multicentre randomised trial. PLoS Med. 2019.
16:€1002857. doi:10.1371/journal.pmed.1002857
2 . A low-carbohydrate diet reduces obesity and may improve dyslipidaemia compared with a low-fat diet. Evidence-Based Study Design;
Healthcare and Public Health. 2004. 8:370-372. doi:10.1016/j.ehbc.2004.09.006 Publication Status
3 . Assessment of control of cardiovascular risk factors in obese posmenopausal women after monitoring a structured dietary Language
education and exercise program. (SISIFO Program). Hipertension y riesgo vascular. 33 (3) (pp 103-110), 2016. Date of
publication: 01 jul 2016.. 2016. :. doi:10.1016/j.hipert.2016.02.002
4 . Brazil nut consumption improves postprandial satiety, blood glucose and insulin responses in healthy adults. Circulation. Publication Status
2018. 138:. doi:unavailable
5 . Compliance, palatability and feasibility of paleolithic and Australian guide to healthy eating diets in healthy women: a 4-week Publication Status;
dietary intervention. Nutrients. 8 (8) (no pagination), 2016. Article number: 481. Date of publication: 06 aug 2016.. 2016. .. Study duration
doi:10.3390/nu8080481
6 . Diets that work. The Journal of clinical endocrinology and metabolism. 2014. 99:31A-32A. doi:unavailable Publication Status
7 . Effective dietary interventions for managing overweight and obesity in children. Nurs N Z. 2007. 13:30-1. doi:unavailable Study Design;
Publication Status
8 . Healthier protein sources may cut risks of coronary heart disease. Substituting fish, poultry and low-fat dairy for red meat Intervention/Exposure;
makes a difference. Heart Advis. 2010. 13:7. doi:unavailable Publication Status
9 . High fat diet more than a waistline worry. American journal of Alzheimer's disease and other dementias. 2004. 19:330-331. Study Design;
doi:unavailable Publication Status
10 . Mediterranean diets and metabolic syndrome status in the PREDIMED randomized trial. CMAJ : Canadian Medical Publication Status

Association journal = journal de I'Association medicale canadienne. 2018. 190:E808. doi:10.1503/cmaj.180791
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No. Citation Rationale
11 . Mediterranean eating linked to lower diabetes risk. Harvard men's health watch. 2014. 18:8. doi:unavailable Study Design;
Publication Status

12 . Nutritional intervention based on mediterranean diet reduces blood pressure and immune cells response after immune Publication Status
stimulation. Annals of nutrition & metabolism. 2017. Conference: 10th Annual Conference of the International Symposium on
Immunonutrition. Spain. 71:70-71. doi:unavailable

13 . Physical activity rather than food knowledge/preferences underlie waist circumference improvements in early preventive Publication Status
programs. Digestive and liver disease. 2017. Conference: 24th National SIGENP Congress. Italy. 49:€284.
doi:10.1016/j.d1d.2017.09.115

14 . Short-term effects of different dietary approaches on body weight and body composition among obese female. Obesity facts. Publication Status
2018. Conference: 25th European Congress on Obesity, ECO 2018. Austria. 11:135-136. doi:10.1159/000489691

15 . Summaries for Patients. Effect of Allowing Choice of Diet on Weight Loss. Ann Intern Med. 2015. 162:1-22. doi:10.7326/p15- Publication Status
9021

16 Aadland, EK, Lavigne, C, Graff, IE, Eng, O, Paquette, M, Holthe, A, Mellgren, G, Jacques, H, Liaset, B. Lean seafood Intervention/Exposure;
intake reduces cardiovascular risk factors in healthy subjects. Annals of nutrition and metabolism. 2015. 67:335-336. Study duration
doi:10.1159/000440895

17 Aadland, EK, Lavigne, C, Graff, IE, Eng, O, Paquette, M, Holthe, A, Mellgren, G, Jacques, H, Liaset, B. Lean-seafood Intervention/Exposure;
intake reduces cardiovascular lipid risk factors in healthy subjects: results from a randomized controlled trial with a crossover Comparator
design. Am J Clin Nutr. 2015. 102:582-92. doi:10.3945/ajcn.115.112086

18 Aballay, LR, Osella, AR, De La Quintana, AG, Diaz, MDP. Nutritional profile and obesity: results from a random-sample Study Design
population-based study in Cordoba, Argentina. Eur J Nutr. 2016. 55:675-685. doi:10.1007/s00394-015-0887-0

19 Abbasi, F, McLaughlin, T, Lamendola, C, Kim, HS, Tanaka, A, Wang, T, Nakajima, K, Reaven, GM. High carbohydrate Study duration
diets, triglyceride-rich lipoproteins, and coronary heart disease risk. Am J Cardiol. 2000. 85:45-8. doi:10.1016/s0002-
9149(99)00604-9

20 Abdel-Megeid, FY, Abdelkarem, HM, El-Fetouh, AM. Unhealthy nutritional habits in university students are a risk factor for Study Design
cardiovascular diseases. Saudi Medical Journal. 2011. 32:621-627. doi:unavailable

21 Aberg, G, Edman, G, Rossner, S. Perceived hunger, palatability, and adherence: A comparison of high- and low-fat diets. Study duration ;
Obes Res Clin Pract. 2008. 2:71-142. doi:10.1016/j.orcp.2008.03.001 Health Status

22 Abete, |, Parra, D, De Morentin, BM, Alfredo Martinez, J. Effects of two energy-restricted diets differing in the Study duration
carbohydrate/protein ratio on weight loss and oxidative changes of obese men. Int J Food Sci Nutr. 2009. 60 Suppl 3:1-13.
doi:10.1080/09637480802232625

23 Abete, |, Parra, D, Martinez, JA. Legume-, fish-, or high-protein-based hypocaloric diets: effects on weight loss and Study duration

mitochondrial oxidation in obese men. J Med Food. 2009. 12:100-8. doi:10.1089/jmf.2007.0700
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Citation
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24 Abu-Saad, K, Novikov, |, Gimpelevitz, |, Benderly, M, Alpert, G, Goldbourt, U, Kalter-Leibovici, O. Micronutrient intake and Publication Status
adherence to DASH diet are associated with incident major adverse cardiovascular events and all-cause mortality in a bi-ethnic
population. European heart journal. 2017. 38:1120-. doi:10.1093/eurheartj/ehx502.P5321

25 Acosta-Navarro, JC, Oki, AM, Antoniazzi, L, Bonfim, MAC, Hong, V, Gaspar, MCA, Sandrim, VC, Nogueira, A. Study Design
Consumption of animal-based and processed food associated with cardiovascular risk factors and subclinical atherosclerosis
biomarkers in men. Rev Assoc Med Bras (1992). 2019. 65:43-50. doi:10.1590/1806-9282.65.1.43

26 Adachi, H, Hino, A. Trends in nutritional intake and serum cholesterol levels over 40 years in Tanushimaru, Japanese men. J Study Design
Epidemiol. 2005. 15:85-9. doi:10.2188/jea.15.85

27 Adamsson, V, Cederholm, T, Vessby, B, Risérus, U. Influence of a healthy Nordic diet on serum fatty acid composition and Intervention/Exposure;
associations with blood lipoproteins - Results from the NORDIET study. Food and Nutrition Research. 2014. 58.. Outcome
doi:10.3402/fnr.v58.24114

28 Adamsson, V, Reumark, A, Fredriksson, 1B, Hammarstrom, E, Vessby, B, Johansson, G, Riserus, U. Effects of a healthy Intervention/Exposure;
Nordic diet on cardiovascular risk factors in hypercholesterolaemic subjects: a randomized controlled trial (NORDIET). J Intern Publication Date
Med. 2011. 269:150-9. doi:10.1111/j.1365-2796.2010.02290.x Overlaps with Existing

Review

29 Adechian, S, Balage, M, Remond, D, Migne, C, Quignard-Boulange, A, Marset-Baglieri, A, Rousset, S, Boirie, Y, Intervention/Exposure;
Gaudichon, C, Dardevet, D, Mosoni, L. Protein feeding pattern, casein feeding, or milk-soluble protein feeding did not change  Study duration
the evolution of body composition during a short-term weight loss program. Am J Physiol Endocrinol Metab. 2012. 303:E973-82.
doi:10.1152/ajpendo.00285.2012

30 Adelina, R. BMI correlated to dietary pattern of Indonesian college students lives in Taipei city, Taiwan. Pakistan Journal of Study Design;
Medical and Health Sciences. 2018. 12:1308-1311. doi:unavailable Intervention/Exposure

31 Adochio, RL, Leitner, JW, Gray, K, Draznin, B, Cornier, MA. Early responses of insulin signaling to high-carbohydrate and Study duration
high-fat overfeeding. Nutr Metab (Lond). 2009. 6:37. doi:10.1186/1743-7075-6-37

32 Adriouch, S, Julia, C, Kesse-Guyot, E, Mejean, C, Ducrot, P, Peneau, S, Donnenfeld, M, Deschasaux, M, Menai, M, Intervention/Exposure
Hercberg, S, Touvier, M, Fezeu, LK. Prospective association between a dietary quality index based on a nutrient profiling
system and cardiovascular disease risk. Eur J Prev Cardiol. 2016. 23:1669-76. doi:10.1177/2047487316640659

33 Adriouch, S, Lelong, H, Kesse-Guyot, E, Baudry, J, Lampuré, A, Galan, P, Hercberg, S, Touvier, M, Fezeu, LK. Study Design
Compliance with nutritional and lifestyle recommendations in 13,000 patients with a cardiometabolic disease from the Nutrinet-
Santé study. Nutrients. 2017. 9:. doi:10.3390/nu9060546

34 Aeberli, |, Kaspar, M, Zimmermann, MB. Dietary intake and physical activity of normal weight and overweight 6 to 14 yearold = Study Design
Swiss children. Swiss Med Wkly. 2007. 137:424-30. doi:2007/29/smw-11696

35 Aeberli, I, Spinas, GA, Lehmann, R, l'Allemand, D, Molinari, L, Zimmermann, MB. Diet determines features of the metabolic =~ Study Design

syndrome in 6- to 14-year-old children. Int J Vitam Nutr Res. 2009. 79:14-23. doi:10.1024/0300-9831.79.1.14
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Citation

Rationale

36

Aguiar-Bloemer, AC, Japur, CC, Francisco, LV, Diez-Garcia, RW. Dietary quality differences between women with and
without weight loss in nutritional treatment. Clinical Nutrition ESPEN. 2019. doi:10.1016/j.clnesp.2019.08.003

Study Design

37

Ahadi, Z, Qorbani, M, Kelishadi, R, Ardalan, G, Motlagh, ME, Asayesh, H, Zeynali, M, Chinian, M, Larijani, B, Shafiee, G,
Heshmat, R. Association between breakfast intake with anthropometric measurements, blood pressure and food consumption
behaviors among Iranian children and adolescents: the CASPIAN-IV study. Public Health. 2015. 129:740-7.
doi:10.1016/j.puhe.2015.03.019

Study Design;
Intervention/Exposure

38

Ahluwalia, N, Ferrieres, J, Dallongeville, J, Simon, C, Ducimetiere, P, Amouyel, P, Arveiler, D, Ruidavets, JB. Association
of macronutrient intake patterns with being overweight in a population-based random sample of men in France. Diabetes Metab.
2009. 35:129-36. doi:10.1016/j.diabet.2008.09.006

Study Design

39

Ahmadi-Abhari, S, Luben, RN, Powell, N, Bhaniani, A, Chowdhury, R, Wareham, NJ, Forouhi, NG, Khaw, KT. Dietary
intake of carbohydrates and risk of type 2 diabetes: the European Prospective Investigation into Cancer-Norfolk study. Br J Nutr.
2014. 111:342-52. doi:10.1017/s0007 114513002298

Intervention/Exposure

40

Ahn, Y, Park, SJ, Kwack, HK, Kim, MK, Ko, KP, Kim, SS. Rice-eating pattern and the risk of metabolic syndrome especially
waist circumference in Korean Genome and Epidemiology Study (KoGES). BMC Public Health. 2013. 13:61. doi:10.1186/1471-
2458-13-61

Study Design

41

Ahuja, KD, Ashton, EL, Ball, MJ. Effects of two lipid-lowering, carotenoid-controlled diets on the oxidative modification of low-
density lipoproteins in free-living humans. Clin Sci (Lond). 2003. 105:355-61. doi:10.1042/cs20030050

Study duration

42

Akbaraly, T, Wurtz, P, Singh-Manoux, A, Shipley, MJ, Haapakoski, R, Lehto, M, Desrumaux, C, Kahonen, M, Lehtimaki, T,
Mikkila, V, Hingorani, A, Humphries, SE, Kangas, AJ, Soininen, P, Raitakari, O, Ala-Korpela, M, Kivimaki, M. Association
of circulating metabolites with healthy diet and risk of cardiovascular disease: analysis of two cohort studies. Sci Rep. 2018.
8:8620. doi:10.1038/541598-018-26441-1

Intervention/Exposure

43

Akbaraly, TN, Shipley, MJ, Ferrie, JE, Virtanen, M, Lowe, G, Hamer, M, Kivimaki, M. Long-term adherence to healthy
dietary guidelines and chronic inflammation in the prospective Whitehall Il study. Am J Med. 2015. 128:152-160.e4.
doi:10.1016/j.amjmed.2014.10.002

Outcome

44

Akbari-Sedigh, A, Asghari, G, Yuzbashian, E, Dehghan, P, Imani, H, Mirmiran, P. Association of dietary pattern with carotid
intima media thickness among children with overweight or obesity. Diabetol Metab Syndr. 2019. 11:77. doi:10.1186/s13098-
019-0472-4

Study Design

45

Akdemir, M, Donmez, L, Polat, H. The effect of nutritional and physical activity interventions on nutritional status and obesity
in primary school children: A cluster randomized controlled study. Kuwait Medical Journal. 2017. 49:105-113. doi:unavailable

Intervention/Exposure

46

Akinyemi, RO, Allan, L, Owolabi, MO, Akinyemi, JO, Ogbole, G, Ajani, A, Firbank, M, Ogunniyi, A, Kalaria, RN. Profile and
determinants of vascular cognitive impairment in African stroke survivors: the CogFAST Nigeria Study. J Neurol Sci. 2014.
346:241-9. doi:10.1016/j.jns.2014.08.042

Intervention/Exposure

47

Akita, S, Sacks, FM, Svetkey, LP, Conlin, PR, Kimura, G. Effects of the Dietary Approaches to Stop Hypertension (DASH)
diet on the pressure-natriuresis relationship. Hypertension. 2003. 42:8-13. doi:10.1161/01.Hyp.0000074668.08704.6e

Outcome
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48 Akter, S, Kurotani, K, Kashino, I, Goto, A, Mizoue, T, Noda, M, Sawada, N, Tsugane, S. High Dietary Acid Load Score Is Intervention/Exposure
Associated with Increased Risk of Type 2 Diabetes in Japanese Men: The Japan Public Health Center-based Prospective Study.
J Nutr. 2016. 146:1076-83. doi:10.3945/jn.115.225177

49 Akter, S, Nanri, A, Mizoue, T, Noda, M, Sawada, N, Sasazuki, S, Tsugane, S. Dietary acid load and mortality among Intervention/Exposure
Japanese men and women: the Japan Public Health Center-based Prospective Study. Am J Clin Nutr. 2017. 106:146-154.
doi:10.3945/ajcn.117.152876

50 Al Hourani, H, Atoum, M, Albogai, O, Ismail, LC, Al Dhaheri, A, Hijjawi, N. Effectiveness of dietary intervention for obese Study Design
women in Jordan. International Journal of Food Sciences and Nutrition. 2009. 60:76-82. doi:10.1080/09637480903022727

51 Al Suwaidi, J. Dietary patterns and their association with acute coronary heart disease: Lessons from the REGARDS Study. Study Design
Glob Cardiol Sci Pract. 2015. 2015:56. doi:10.5339/gcsp.2015.56

52 Al-Delaimy, WK, Natarajan, L, Rock, CL, Sun, S, Flatt, SW, Pierce, JP. Insulin-like growth factor I, insulin-like growth factor |  Study Design; Health
binding protein 1, insulin, glucose, and leptin serum levels are not influenced by a reduced-fat, high-fiber diet intervention. Status
Cancer Epidemiol Biomarkers Prev. 2006. 15:1238-9. doi:10.1158/1055-9965.Epi-06-0160

53 Aldrich, ND, Reicks, MM, Sibley, SD, Redmon, JB, Thomas, W, Raatz, SK. Varying protein source and quantity do not Power/Size
significantly improve weight loss, fat loss, or satiety in reduced energy diets among midlife adults. Nutr Res. 2011. 31:104-12.
doi:10.1016/j.nutres.2011.01.004

54 Alemany, JA, Nindl, BC, Kellogg, MD, Tharion, WJ, Young, AJ, Montain, SJ. Effects of dietary protein content on IGF-I, Study duration
testosterone, and body composition during 8 days of severe energy deficit and arduous physical activity. J Appl Physiol (1985).
2008. 105:58-64. doi:10.1152/japplphysiol.00005.2008

55 Alenazi, SA, Koura, HM, Zaki, SM, Mohamed, AH. Prevalence of Obesity Among Male Adolescents in Arar Saudi Arabia: Study Design
Future Risk of Cardiovascular Disease. Indian J Community Med. 2015. 40:182-7. doi:10.4103/0970-0218.158864

56 AlEssa, HB, Bhupathiraju, SN, Malik, VS, Wedick, NM, Campos, H, Rosner, B, Willett, WC, Hu, FB. Carbohydrate quality Intervention/Exposure
and quantity and risk of type 2 diabetes in US women. Am J Clin Nutr. 2015. 102:1543-53. doi:10.3945/ajcn.115.116558

57 Alexander, S, Ostfeld, RJ, Allen, K, Williams, KA. A plant-based diet and hypertension. J Geriatr Cardiol. 2017. 14:327-330. Study Design
doi:10.11909/j.issn.1671-5411.2017.05.014

58 Alexy, U, Sichert-Hellert, W, Kersting, M, Schultze-Pawlitschko, V. Pattern of long-term fat intake and BMI during childhood Power/Size
and adolescence--results of the DONALD Study. Int J Obes Relat Metab Disord. 2004. 28:1203-9. doi:10.1038/sj.ijo.0802708

59 Alhassan, S, Kim, S, Bersamin, A, King, AC, Gardner, CD. Dietary adherence and weight loss success among overweight Weight
women: results from the A TO Z weight loss study. Int J Obes (Lond). 2008. 32:985-91. doi:10.1038/ijo.2008.8 loss/Hypocaloric

60 Alhazmi, A, Stojanovski, E, McEvoy, M, Garg, ML. Macronutrient intake and type 2 diabetes risk in middle-aged Australian Intervention/Exposure

women. Results from the Australian Longitudinal Study on Women's Health. Public Health Nutr. 2014. 17:1587-94.
doi:10.1017/s1368980013001870
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61 Alimujiang, A, Colditz, GA, Gardner, JD, Park, Y, Berkey, CS, Sutcliffe, S. Childhood diet and growth in boys in relation to Study Design;
timing of puberty and adult height: the Longitudinal Studies of Child Health and Development. Cancer Causes Control. 2018. Intervention/Exposure;
29:915-926. doi:10.1007/s10552-018-1068-2 Outcome

62 Alissa, EM, Bahjri, SM, Al-Ama, N, Ahmed, WH, Ferns, GA. High cardiovascular risk in young Saudi males: cardiovascular Study Design;
risk factors, diet and inflammatory markers. Clin Chim Acta. 2006. 365:288-96. doi:10.1016/j.cca.2005.09.007 Intervention/Exposure

63 Aljuraiban, GS, Gibson, R, Oude Griep, LM, Okuda, N, Steffen, LM, Van Horn, L, Chan, Q. Perspective: The Application of  Study Design
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64 Allan, GM, Ivers, N, Sharma, AM. Diets for weight loss and prevention of negative health outcomes. Can Fam Physician. Study Design;
2011. 57:894-5. doi:unavailable Publication Status

65 Aller, EE, Larsen, TM, Claus, H, Lindroos, AK, Kafatos, A, Pfeiffer, A, Martinez, JA, Handjieva-Darlenska, T, Kunesova, M, Intervention/Exposure
Stender, S, Saris, WH, Astrup, A, van Baak, MA. Weight loss maintenance in overweight subjects on ad libitum diets with
high or low protein content and glycemic index: the DIOGENES trial 12-month results. Int J Obes (Lond). 2014. 38:1511-7.
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