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A B S T R A C T

Clinical practice guidelines (CPGs) provide recommendations to clinicians based on current medical knowledge to guide and reduce
variability in clinical care. With advances in nutrition science research, CPGs increasingly include dietary guidance; however, the degree of
consistency in dietary recommendations across CPGs has not been investigated. Using a systematic review approach adapted for meta-
epidemiologic research, this study compared dietary guidance from current guidelines developed by governments, major medical profes-
sional societies, and large health stakeholder associations owing to their often well-defined and standardized processes for guideline
development. CPGs making recommendations for dietary patterns and food groups or components for generally healthy adults or those with
prespecified chronic diseases were eligible. Literature from January 2010 to January 2022 was searched in 5 bibliographic databases and
augmented by searches in point-of-care resource databases and relevant websites. Reporting followed an adapted PRISMA statement and
included narrative synthesis and summary tables. Seventy-eight CPGs for major chronic conditions (autoimmune, 7; cancers, 5;
cardiovascular-related, 35; digestive, 11; diabetes, 12; weight-related, 4; or multiple, 3) and general health promotion (n ¼ 1) were
included. Nearly, all (91%) made dietary pattern recommendations, and approximately half (49%) endorsed patterns centered on plant
foods. Overall, CPGs were most closely aligned in promoting consumption of major plant food groups (vegetables ¼ 74% of CPGs, fruit ¼
69%, whole grains ¼ 58%), whereas discouraging intake of alcohol (62%) and salt or sodium (56%). CVD and diabetes CPGs were similarly
aligned with additional messaging to consume legumes/pulses (60% of CVD CPGs; 75%, diabetes), nuts and seeds (67%, CVD), and low-fat
dairy (60%, CVD). Diabetes guidelines discouraged sweets/added sugars (67%) and sweetened beverages (58%). This alignment across
CPGs should boost clinician confidence in relaying such dietary guidance to patients in accordance with their relevant CPGs.
This trial was registered at the International Prospective Register of Systematic Reviews (https://www.crd.york.ac.uk/prospero; PROS-

PERO 2021) as CRD42021226281.
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Statement of Significance
This is the first study, to our knowledge, to compare dietary recommendations across current clinical practice guidelines for multiple major

chronic diseases that are of concern globally. The results show that guidelines aimed at preventing, managing, or treating major chronic diseases
are closely aligned in their recommendations for daily intake of plant sources of foodwith limited consumption of alcohol and salt or sodium; thus,
clinicians should feel confident making these recommendations in accordance with their respective practice guidelines.
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Introduction

A suboptimal diet is responsible for more deaths globally than
any other risk factors, such as tobacco smoking. According to a
2019 systematic analysis of dietary risks in 195 countries, more
than half of these diet-related deaths were attributed to nonop-
timal intake of whole grains, fruit, and sodium [1]. Conversely, in
the United States, high-quality diets are associated with a signif-
icantly lower risk of all-cause mortality and major chronic dis-
eases [2]. Owing to the known importance of diet adequacy and
quality, many countries have outlined dietary guidance for gen-
eral health promotion in food-based dietary guidelines (FBDGs),
such as the Dietary Guidelines for Americans (DGA) [3]. Recent
evidence suggests that these national FBDGs are globally aligned
in much of their guidance [4]. Such consistent messaging can
promote greater confidence in, and compliance with, guideline
recommendations. This is valuable because adherence to FBDGs
has been associated with desirable outcomes in multiple domains
such as a better quality of life [5,6] andmental health [7], healthy
weightmaintenance, and lower risk ofmajor chronic diseases [for
example, CVD, type 2 diabetes (T2D), multiple cancers [2,8–10]]
and all-cause mortality [2,9,11].

National FBDGs provide dietary recommendations to prevent
malnutrition and promote health [12], and they are typically
aimed at broad, generally healthy populations. By contrast,
clinical practice guidelines (CPGs) are prescriptive documents
that guide providers in clinical decision making [13], and they
may or may not include dietary recommendations. Developed by
government agencies, institutions, professional societies, gov-
erning boards, or expert panels, CPGs are based on the latest
medical evidence, and their purpose is to optimize patient care
and help reduce variability in the diagnosis, treatment, and
management of specific clinical circumstances or conditions
[14]. Aiming to increase the rigor and trustworthiness of CPGs,
the Institute of Medicine of the National Academies (now the
National Academy of Medicine) conducted a study of best
methods for developing guidelines and published a set of stan-
dards in 2011 [14]. Because of their visibility and clout in clin-
ical settings, many governments, major medical professional
societies, and large health stakeholder associations now follow
such rigorous and transparent methods when developing and
updating their guidelines.

To improve patient health outcomes, dietary guidance is
included among other lifestyle recommendations in many cur-
rent CPGs [15,16]. The degree of consistency in dietary
messaging across CPGs overall and within targeted areas is not
yet known, but close alignment could enhance confidence in
their dietary recommendations. Previously, patients have re-
ported feeling confused by conflicting nutrition messaging
[17–19], and physicians, whose counsel is often sought for di-
etary guidance [20], typically receive little to no nutrition
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education during medical schooling [21]. Therefore, investi-
gating the alignment of dietary guidance among CPGs and
elucidating dietary recommendations largely supported by these
evidence-based documents could benefit both patients and cli-
nicians those who guide and develop clinical care policies.

Objective and scope
The primary objective of this research was to conduct a meta-

epidemiologic study [22] (with guidelines as the unit of analysis)
to compare dietary recommendations from CPGs developed by
governments, major medical professional societies, and large
health stakeholder associations promoting general health or
aiming to improve health for adults with prespecified chronic
diseases (CVD, T2D, cancer, autoimmune diseases, chronic
obstructive pulmonary disease, digestive diseases, and
weight-related conditions). Related to this objective, it is the
position of the American College of Lifestyle Medicine (ACLM)
that an eating plan based predominantly on a variety of mini-
mally processed vegetables, fruit, whole grains, legumes, nuts,
and seeds is recommended for the treatment, reversal, and pre-
vention of lifestyle-related chronic diseases [23], such as T2D
[24]. Therefore, a secondary objective of this study is to assess
alignment between dietary recommendations from global CPGs
and the ACLM dietary position statement that was developed
from evidence-based research and clinical expertise.

This report includes an assessment of dietary messaging
consistency across CPGs overall and dietary recommendation
summaries for populations with the aforementioned prespecified
chronic diseases. Primary dietary outcomes of interest were di-
etary patterns, food groups, and food components, and second-
ary outcomes were macronutrient and micronutrient
recommendations. This review included a summary of the
quality of guideline development methodology and reporting by
reviewed CPGs; however, we did not assess the evidence used to
develop the CPGs, nor did we formally evaluate certain aspects of
quality such as composition of guideline development groups or
grading of evidence to support CPG recommendations.

Methods

This meta-epidemiologic study used a systematic review
approach following the National Academy of Medicine’s Stan-
dards for Systematic Reviews [25]. However, a risk-of-bias
assessment was not completed because bias was not pertinent
to this review’s research question, as per the meta-epidemiologic
study guidelines by Murad and Wang [22]. Results are reported
according to the said guidelines [22], which include an adapted
PRISMA statement [26]. Before data extraction, a study protocol
was published on the International Prospective Register of Sys-
tematic Reviews (https://www.crd.york.ac.uk/prospero; PROS-
PERO 2021 CRD42021226281).
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Data sources and searches
In consultation with a research librarian, we developed a

search strategy to identify the most recent release of all pub-
lished major stakeholder guidance documents (CPGs, FBDGs,
consensus statements, and position statements), which included
diet or nutrition recommendations. Publications by individual
authors or small organizations were ineligible. The search was
implemented in Embase, CINAHL, and Ovid platform databases
such as MEDLINE, Healthstar, and Global Health. The initial
searches were restricted to publications dating from 1 January,
2010 to 18 November, 2020, and an updated search was con-
ducted to include publications up to 18 January, 2022. The
complete MEDLINE search strategy is included in Supplemental
Data. To capture relevant gray literature, we performed a hand
search for potentially relevant guidance documents from BMJ
Best Practice, ClinicalKey, and DynaMed point-of-care resource
databases, and we manually searched for guidance documents
published on relevant stakeholder websites. The hand search was
conducted for documents published from January 2010 through
February 2022, and the latest versions of updated documents
were sought up to 11 February, 2022. Duplicate citations were
removed in EndNote and the online Rayyan application [27]
before screening.

Study selection
Two independent investigators screened all titles and ab-

stracts in Rayyan and assessed full-text articles for study eligi-
bility criteria presented in Table 1. Disagreements between the
investigators were resolved by consensus or team discussion.
Guidance documents aimed at the general free-living adult
population (age: �18 y) or free-living adults with the pre-
specified chronic diseases were eligible for consideration if they
were available in English and included meaningful diet or
nutrition recommendations. Meaningful recommendations
specified individual foods, components, ingredients, food
groups, or dietary patterns. Guidance documents making vague
recommendations (for example, “healthy diet” without descrip-
tion) or focused on supplements, enteral or parenteral nutrition,
or micronutrients or macronutrients without the aforementioned
meaningful recommendations were excluded.

We identified numerous eligible guidance documents of a
diverse nature, so this report addressed only the CPGs included
in our meta-epidemiologic study (from here on, referred to as
CPGs or guidelines). These were documents specified as practice
guidelines in titles or author descriptions and/or documents
using prescriptive language to guide practitioners in patient care
decisions. Consensus statements, position statements, and
FBDGs, which do not use prescriptive language, are outside the
scope of this report so are listed among excluded publications.

Data extraction
We developed standardized data extraction forms for CPG

characteristics, dietary recommendations, and quality of meth-
odology and reporting. All data were extracted by 1 investigator
and checked by a second. Disagreements between the in-
vestigators were resolved by consensus, a third investigator, or
team discussion.

Data extracted for characteristics included country or region
of development, author/publisher name and type (major medical
professional society, large health stakeholder association, or
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government), primary aim of the guideline, and target popula-
tion (based on age group, health status, and specific condition or
disease). Data were extracted for dietary guidance that specified
dietary patterns (for example, Mediterranean and calorie-
restricted), food groups (for example, vegetables and dairy),
and food components (for example, fruit juice and added sugar).
Recommendations for specific macronutrients and micro-
nutrients were also noted. Recommended items not clearly
fitting into predefined categories were discussed in group
meetings, and appropriate definitions and categories were
determined by consensus. For example, recommendations for
“refined carbohydrates” were interpreted by the group to mean
refined grains. “Spreads” or “spread fats” were interpreted as
solid fats and were included with the “butter or other animal
fats” food components. “White meat” was included with the
“lean meat” food group, and “simple sugars” were included with
the food component, “added sugars.”
Guideline quality
We adapted relevant portions of the Appraisal of Guidelines

for Research & Evaluation Instrument (AGREE II) [28] to extract
data on methodologic and reporting quality in the reviewed
CPGs. These included whether the guideline was an original or
update; methods for gathering supporting evidence (for example,
systematic review); methods for establishing recommendations
(for example, formal or informal consensus); whether supporting
evidence was clearly presented and connected with recommen-
dations; source(s) of funding and role of funder(s) in guideline
development; and whether the conflicts of interest of the
guideline committee members were disclosed and mitigated.
When guideline development methods were not clearly reported,
we searched related publications and websites of guideline
publishers and sponsors for these details.
Data synthesis and analysis
Individual CPG characteristics have been narratively synthe-

sized and presented in tables. Summary tables and figures are
also presented to highlight commonalities and differences
among dietary recommendations from the reviewed guidelines
and to elucidate methodologic and reporting quality. Where
possible, figures organize the results by health conditions to
facilitate subgroup comparisons.

Recommendations for dietary patterns were categorized by
name (for example, the American Heart Association diet) or
description (for example, low-sodium). For food group and
component recommendations, we interpreted the original lan-
guage in each guideline and categorized recommendations as
“include/increase” or “exclude/decrease/limit.” Recommenda-
tions advocating “moderate” consumption were categorized as
include/increase, whereas language indicating “low” or “low-to-
moderate” intake were categorized as exclude/decrease/limit.
When guidelines only mentioned serving sizes without descrip-
tive language, serving sizes presented with symbols indicating
limitations (< or�) were categorized as exclude/decrease/limit,
whereas all others (>, �, or exact servings, for example, 1–2
cups/d or 2 oz/d) were categorized as include/increase. Specific
nutrient recommendations were not the primary focus of this
review, but macronutrient and micronutrient recommendations
were tallied to identify nutrients of interest or concern. Summary



TABLE 1
Eligibility criteria for guidance documents included in this meta-epidemiologic study

Category Inclusion criteria Exclusion criteria

Study design Any guidance documents with nutrition recommendations1

� Clinical practice guidelines
� Food-based dietary guidelines
� Official position statements
� Consensus statements
Latest version of any regularly updated guidance documents
(final search date for updates was 11 February 2022)

Any clinical study or case study
Letters to the editor
Protocols
Background reading
Any reviews:
� Meta-analyses
� Systematic reviews
� Narrative reviews

Date of publication January 2010–February 2022 Before 2010

Publication status Articles published in peer-reviewed journals
Guidance documents published on websites of major
medical professional societies, governments, or large health
stakeholder associations

Articles not published in peer-reviewed journals or on
websites of major medical professional societies,
governments, or large health stakeholder associations

Authors/publishers Major medical professional societies
Governments
Large health stakeholder associations

Individual authors
Small or niche organizations

Language of publication English language Non-English languages

Country No restriction NA

Population Free-living humans Non–free-living humans (for example, residential care)
Animals

Age of study participants Adults (18þ y) Infants/young children (0–3 y)
Children/adolescents (>3 to <18 y)

Health status of population Generally healthy (document focus is on general health
promotion)
Chronic diseases or specific health conditions limited to the
following:
� CVD
� Type 2 diabetes
� Any cancer
� Autoimmune diseases such as (but not limited to) type 1
diabetes, multiple sclerosis, Crohn disease, lupus,
inflammatory bowel disease, rheumatoid arthritis,
psoriasis, Graves disease, Guillain-Barr�e syndrome, and
celiac disease

� Chronic obstructive pulmonary disease
� Digestive diseases such as irritable bowel syndrome
� Weight-related conditions or diseases including
overweight, obesity, weight loss, or healthy weight
maintenance

Pregnant or lactating women
Illness other than the specified chronic diseases
Other health conditions (for example, sepsis)
Accident victims

Intervention or exposure Guidance or recommendations (for example, increase,
decrease, exclude, or include specific quantities) for the
following:
� Dietary patterns (for example, vegetarian, Mediterranean,
and DASH)

� Foods (for example, bread, juice, and milk)
� Food groups (for example, meat, vegetables, and dairy)
� Food components (for example, refined flours,
confections, and sugar-sweetened beverages)

� Ingredients (for example, vegetable oils and added
sugars)

No real guidance or recommendation for diet
Only talks about micronutrients (for example, sodium and
fiber) without any mention of the inclusion criteria
Only talks about macronutrients without any mention of the
inclusion criteria
Only talks about supplements or enteral/parenteral
nutrition
Primary focus is nutrients only (even if specific foods are
mentioned)

1 Only the clinical practice guidelines found eligible for this meta-epidemiological study are within the scope of this report.
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statistics were calculated using the Microsoft Excel for Microsoft
365 MSO (version 2202 Build 16.0.14931.20128; 64-bit).

Results

The initial and updated database searches identified 2381
unique publications, and other searches identified 57 additional
503
unique publications. After initial screening excluded 2109 pub-
lications, 323 full-text reports were found and assessed for
eligibility. Of these, 78 CPGs were included in this review, and
their characteristics are presented in Supplemental Table 1. The
search strategy and selection process are presented in Figure 1,
and Supplemental Table 2 lists the excluded full-text guidelines
with exclusion reasons.



FIGURE 1. PRISMA flowchart of search strategy and selection process. aResults from the updated search. BMJ Best Practice; CINAHL Database.
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Guideline characteristics
The characteristics of the 78 CPGs included in this meta-

epidemiologic study are summarized in Table 2. The included
CPGs were published between 2010 and 2021 (77% published
after 2014). The guidelines were mostly written for countries in
North America (41%), Europe (29%), and Asia (18%), but 4
CPGs (5%) were written for multicontinent or global pop-
ulations. Figure 2 presents a map of the represented countries.
Most of the guidelines (83%) came from major medical profes-
sional societies, with 12% coming from governments and 5%
from large health stakeholder associations. This review focused
on guidelines written for adults, which included those aged �18
y (64% of the included guidelines) and seniors aged �55 y (4%).
Guidelines written for adults and children or adolescents (32%)
were also included, but only the recommendations specific to
adults or individuals of any age were considered for this study.

Guidelines for general health promotion or the prespecified
major chronic diseases were eligible, but only 1 CPG (1%) for
general health—particularly for individuals aged older than 65 y
[29]—met the inclusion criteria. No eligible guidelines
addressed chronic obstructive pulmonary disease. Nearly half of
the included guidelines (49%) focused on the prevention, man-
agement, or treatment of CVD or related conditions (for example,
hypertension). Other preidentified conditions of interest were
T2D (a focus of 19% of included CPGs), digestive diseases (14%)
such as irritable bowel syndrome (IBS), autoimmune diseases
(9%) such as celiac disease and inflammatory bowel disease
(IBD), cancers of any kind (8%), and weight-related conditions
(6%) such as overweight, obesity, or weight loss. Although many
CPGs offered guidance on multiple related health conditions,
such as weight loss in a population with CVD, the aims of these
504
CPGs were clearly focused on a single condition; however, 3
included CPGs (4%) covered >1 major chronic disease [30–32].

Guideline quality
To identify CPGs with the greatest likelihood of sound and

transparent methodologies, this meta-epidemiologic study solely
reviewed guidelines developed by governments, major medical
professional societies, and large health stakeholder associations.
Therefore, risk of bias in the development of the guidelines was
not a primary focus of this study so was not assessed. Despite
this, methodologic and reporting quality was not assumed to be
high among the guidelines, so key features of quality deemed
relevant by the investigators were assessed using criteria adapted
from the AGREE II [28] appraisal tool for guidelines, as pre-
sented in Table 3.

Overall, the 78 reviewed CPGs provided a high degree of
transparency in reporting guideline development processes. Of the
8 criteria reviewed, 76% of the CPGs provided details on �6
criteria, whereas 8% of the CPGs provided details on 2 or fewer
criteria. Only 2 CPGs included no description of the guideline
development process [33,34]. The CPGs commonly lacked a clear
statement that views of the funding body had not influenced the
guideline content (77% not reporting), where 40% of the CPGs
provided no statement at all about funding or support. Although
mostCPGs(86%)clearly reportedcompeting interests, half gaveno
details regarding whether or how attempts were made to reduce
the effect of competing interests in guideline development.

Other results indicated that 22% of the included guidelines
were original documents, 63% were updates to previous guide-
lines, and the original/update status was unclear for the
remaining 15%. Including both original guidelines and updates,



TABLE 2
Summary of characteristics for 78 included clinical practice guidelines

Characteristics Guidelines (n) %

Year published
2021 8 10
2020 10 13
2019 10 13
2018 14 18
2017 7 9
2016 4 5
2015 7 9
2014 7 9
2013 3 4
2012 5 6
2011 0 0
2010 3 4

Study location
Africa 1 1
Asia 17 22
Europe 23 29
North America 32 41
South America 1 1
International 4 5

Authors/publishers type
Government 9 12
Large health stakeholder association 4 5
Major medical professional society 65 83

Target age group
Adults (18þ y) 50 64
Mixed age group
(adults and children/adolescents)

25 32

Seniors only (55þ y) 3 4
Target health status1

Autoimmune diseases 7 9
Cancer, any type 6 8
CVD or related 38 49
Diabetes, type 2 15 19
Digestive 11 14
General health promotion 1 1
Weight 5 6

1 Three guidelines targeted diseases from multiple categories, so the
total percentage for this section is >100%. See Table 1 for specific
health conditions included in each disease category.
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40% reported plans for future updating. Evidence for recom-
mendations in the guidelines was gathered using various
methods, but most (72%) conducted some form of systematic
reviews. The processes used to form recommendations from
gathered evidence also varied, but one-third of the guidelines
(32%) failed to report sufficient details for this criterion. CPGs
specifying methods reported formal consensus through Delphi
[35] or Glaser-like [36] techniques (19%), informal consensus
(that is, no mention of specific or recognized techniques, or
insufficient detail; 31%), or a voting system (18%). Most
included guidelines (83%) clearly presented descriptive sup-
porting evidence (not just citations) for recommendations.

Overall dietary recommendations
The primary aim of this meta-epidemiologic study was to

compare CPG recommendations for overall dietary patterns,
major food groups, and prespecified food components commonly
addressed in nutrition science research and clinical settings. A
secondary aim was to identify the number of guidelines making
recommendations for macronutrients (carbohydrates, protein,
and lipids), related nutrients (for example, fiber and FAs),
505
energy, and micronutrients (for example, specific vitamins).
Overall results for these primary and secondary aims are
described further under separate headings for dietary patterns,
food groups, food components, and nutrients. An additional
section summarizes the primary aim results by specific health
outcomes.

Dietary patterns
Nearly all included CPGs (91%) recommended a specific di-

etary pattern, and 33 dietary patterns were specified altogether
(Table 4). These included popular or commercial diets (for
example, Ornish and Zone); diets associated with national
guidelines (for example, DGA and Nordic Diet) or association
guidelines (for example, American Heart Association and Euro-
pean Association for the Study of Diabetes Guidelines); and diets
defined by intended outcomes (for example, heart-healthy and
therapeutic lifestyle changes diet), specific food characteristics
[for example, low-FODMAP (fermentable oligosaccharides, di-
saccharides, monosaccharides, and polyols), gluten-free, plant-
based], or nutrients (for example, low-sodium, high-fiber, lipid
monitoring). The most frequently recommended dietary patterns
were Mediterranean (33% of guidelines), Dietary Approaches to
Stop Hypertension (DASH; 26%), and a “healthy diet” (24%) or
similarly named pattern (for example, balanced diet, healthful
eating plan, and healthy eating pattern). The definitions of
Mediterranean-style and DASH diets varied somewhat, but 1
guideline summarized Mediterranean diets as being rich in veg-
etables, whole grains, and olive oil and DASH diets as rich in fruit,
vegetables, and low-fat dairy, whereas being low in saturated fat,
total fat, cholesterol, red meat, salt, sweets, and sugar-containing
beverages [37]. Guidelines that specifically named healthy diets
as a dietary pattern (not just describing a healthy diet) were
included in this category. These guidelines defined healthy diets
using different approaches such as naming specific foods or food
groups [38,39], specifying nutrients of interest or concern [40,
41], or by emphasizing calorie balance and/or nutrient intake to
maintain optimal weight [34,42]. Another 5 dietary patterns
recommended by 10%–15% of the included guidelines were
low-fat or lipid monitoring (14%), low-sodium (13%), high-fiber
(12%), plant-based (12%), and vegetarian diets (10%). Although
38% of the guidelines recommended a single dietary pattern,
53% recommended multiple dietary patterns.

Food groups
Of the 78 included CPGs, most (83%) made food group rec-

ommendations, and these were categorized in this study as rec-
ommendations to include/increase (that is, encouraged intake)
or exclude/decrease/limit (that is, discouraged intake). Fifteen
food groups were prespecified for the analysis as follows: all
meat, red meat and pork, poultry, fish/seafood, processed meat,
eggs, any dairy, low-fat dairy, full-fat dairy, fruit and vegetables,
legumes/pulses, any grains, whole grains, refined grains, and
nuts and seeds. “Other” food groups or food group–related items
were also captured, and for those “other” recommendations
made by multiple guidelines, additional food group categories
were formed post hoc. These new food groups included lean
meat, fatty meat, skinless poultry, oily or fatty fish, unsalted nuts,
and salted nuts. Because some of these categories were related to
prespecified categories, we revised the prespecified food groups
as all meat, fish/seafood, and nuts and seeds, to “any meat,” “any



FIGURE 2. Location of the target populations for 78 included clinical practice guidelines.
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fish/seafood,” and “any nuts and seeds” (all unspecified). In
addition, no guidelines specified pork in recommendations, so
the red meat and pork category was later reduced to the red meat
category. Figure 3 presents the results for food group recom-
mendations made by the included CPGs.

More than half of the reviewed CPGs encouraged intake of 3
food groups: vegetables (74% of CPGs), fruit (69%), and whole
grains (58%). More than 20% of the CPGs also encouraged intake
of legumes/pulses (47%), any nuts and seeds (44%), low-fat
dairy (38%), any fish/seafood (36%), lean meat (26%), and
oily or fatty fish (23%). However, for some of these same food
groups, between 1% and 5% (n ¼ 1–4) of the included CPGs
discouraged intake. In particular, 3 guidelines for populations
with CVD and 1 guideline for overweight/obesity recommended
low-to-moderate intake of dairy, fish, and poultry [33,43] (one
of these stipulated fish intake�2 times/wk [33]) or specified�2
servings/d [44] or <6 oz/d [45] of meat, poultry, and fish. Two
guidelines for Japanese populations with diabetes (type 1 and/or
type 2) recommended fruit intake be limited to �1 unit of
fructose (fruit) [38] or 1 unit (80 kcal)/d, given that fruits
currently on markets often contain a large amount of sugar
because of selective breeding [46]. Three guidelines for pop-
ulations with IBS recommended a low-FODMAP dietary pattern.
These guidelines discouraged consumption of insoluble fiber
from sources such as beans, nuts, and grains [47] or whole grains
[48], and they discouraged intake of foods with high oligosac-
charide content (for example, legumes, chickpeas, and lentils
[49]). None of the reviewed CPGs explicitly recommended to
include/increase intake of fatty meat, red meat, full-fat dairy,
refined grains, or salted nuts.

Although few of the reviewed CPGs made explicit recom-
mendations to exclude/decrease/limit any food groups, >20%
recommended excluding red meat (32%) and processed meat
(27%). Intake of 2 other food groups was discouraged by >10%
of reviewed CPGs, and these were refined grains (19%) and fatty
meat (for example, high-fat meats, fatty cuts of meat, meat fat, or
506
organ meats; 12%). None of the reviewed CPGs explicitly
discouraged intake of lean meat, skinless poultry, oily or fatty
fish, low-fat dairy, vegetables, or unsalted nuts.

Some food groups had mixed recommendations with the
percentage of CPGs encouraging or discouraging intake differing
�5%. These included any dairy (5% encouraged; 9% discour-
aged), eggs (4% encouraged; 3% discouraged), any meat (3%
encouraged; 5% discouraged), and any grains (5% encouraged;
1% discouraged, for populations with IBS [47]).

Food components
As with food groups, 83% of the reviewed CPGs included �1

food component (or item) recommendation, which we catego-
rized as include/increase or exclude/decrease/limit based on the
language or serving sizes presented in the CPGs (see Food groups
section for examples). The prespecified food components of in-
terest were any beverages, fruit juice, sugar-sweetened bever-
ages (SSBs), alcohol, water, processed foods (for example, chips,
pastries, and fast food), added sugar, vegetable oils, butter and
other animal fats, and salt. Other food components were also
captured, and any other components mentioned by multiple
guidelines were added to data extraction forms post hoc. These
were soy protein or products, sweets (including products with
added sugar), tropical vegetable/plant oils, and wine or red
wine. Because some of these other components were related to
the prespecified categories, the prespecified categories were
adjusted as follows: sweets and added sugars (including products
with added sugar) were combined into a single category, and the
vegetable oil category was changed to vegetable/plant oils
(nontropical). In addition, the salt category was later combined
with recommendations for sodium because recommendations
about salt typically referred to sodium in the diet. The results for
the food component recommendations are presented in Figure 4.

Recommendations encouraging intake of food components
were scarce, but 2 components were mentioned by >10% of the
reviewed CPGs. Intake of vegetable/plant oils (in general or as



TABLE 3
A summary of financial support and conflicts of interest reported by 78
included clinical practice guidelines

Category Guidelines (n) %

Status of guideline and update process
Original, and no mention of
future update

10 13

Original, but plans to update in
future

7 9

Update and describes update
process

24 31

Update and no description of
update process

25 32

Unclear 12 15
How was evidence gathered to support recommendations?
Systematic
review—comprehensive (for
example, 2þ databases, hand
search, experts consulted)

39 50

Systematic review—not
comprehensive or not clear
(for example, 1 database, no
hand search, no experts
consulted)

17 22

Informal review (for example,
hand search only or
insufficient detail)

8 10

Not described 14 18
What methods were used to form recommendations?
Formal consensus (for
example, Delphi method,
Glaser techniques)

15 19

Informal consensus or not clear
(for example, standard
method not mentioned)

24 31

Voting system 14 18
Not described 25 32

Does the guideline clearly present supporting evidence for nutrition
recommendations?
No 13 17
Yes 65 83

Was a funding source named or no funding declared?
No 31 40
Yes 47 60

Does the guideline state that the views of the funding body have
not influenced the content of the guideline?
No, but funding source was not
reported

31 40

No 29 37
Yes 10 13
Not applicable (no funding) 8 10

Were competing interests of guideline development group
members disclosed?
No 11 14
Yes 67 86

Was an attempt made to reduce the effect of competing interests?
(for example, excluding certain members from developing guidelines)
No (disclosed but not
mitigated)

18 23

Yes 21 27
Unclear (not addressed) 39 50

TABLE 4
A summary of dietary pattern recommendations from 78 included
clinical practice guidelines1

Recommended dietary patterns Guidelines (n) %

American College of Cardiology or AHA 5 6
Alternative Healthy Eating Index 1 1
DASH 20 26
European Association for the Study of
Diabetes Guidelines

1 1

Fasting 1 1
Gluten-free 5 6
Healthy diet2 19 24
Heart-healthy or cardioprotective 3 4
High-carbohydrate 1 1
High-fiber 9 12
High-potassium 1 1
High-protein 3 4
Japan diet 1 1
Low-FODMAP 6 8
Low-GI or GL 5 6
Low-CHO or CHO monitoring 5 6
Low-cholesterol 3 4
Low-fat or lipid monitoring 11 14
Low-saturated fat 4 5
Low-sodium 10 13
Lyon 1 1
Mediterranean 26 33
No named dietary patterns 7 9
Nordic 2 3
Ornish 1 1
Plant-based 9 12
Portfolio 3 4
Reduced-calorie 7 9
Therapeutic lifestyle changes diet 2 3
USDA or Dietary Guidelines for Americans
food pattern

3 4

Vegan 3 4
Vegetarian 8 10
Volumetric 1 1
Zone 1 1

FODMAP, fermentable oligosaccharides, disaccharides, mono-
saccharides, and polyols.
1 Forty-one guidelines recommended multiple dietary patterns, so

the percentage column total is >100%.
2 The healthy diet category was assigned only to guidelines recom-

mending a healthy diet by name (for example, healthy diet, balanced
diet, healthful eating plan, and healthy eating pattern). Guidelines
describing only the contents of what might be interpreted as a healthy
diet were categorized according to any specified dietary pattern or as
“no named dietary pattern.”
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specified) was encouraged by 35% of the guidelines, with many
specifying types of oils such as olive (17%), canola (3%), or
nontropical vegetable/plant oils (4%). Another 5% specified to
avoid or limit tropical plant oils (for example, palm oil and co-
conut oil). Intake of soy protein or soy products (for example,
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tofu and edamame) was encouraged by 18% of the reviewed
CPGs.

Guidelines widely discouraged intake of multiple food com-
ponents. More than half discouraged alcohol (62%) and salt or
sodium (56%) intake, and more than one-third discouraged SSBs
(36%) and sweets or added sugar (36%). Two other commonly
discouraged food components were processed foods (19%) and
butter and other animal fats (18%).

Beyond alcohol and SSBs, few CPGs made recommendations
for beverages. Although water consumption was encouraged by
6% of the CPGs and discouraged by none, the opposite was true
for caffeine (0% encouraged; 6% discouraged). Two other cate-
gories with mixed recommendations were fruit juice (4%
encouraged; 6% discouraged) and wine or red wine (3%
encouraged; 3% discouraged).



FIGURE 3. Food group recommendations made by the included clinical practice guidelines.
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Nutrients
Nearly all reviewed CPGs mentioned �1 macronutrient

(91%) in their dietary or nutrition recommendations, where the
most (78%) mentioned lipids, and more than half mentioned
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carbohydrates (59%) or protein (54%). Four guidelines (5%; 1
each for CVD [50], diabetes [39], obesity [37], and cancer [51])
recommended limiting or minimizing intake of refined carbo-
hydrates. Intake of protein from plant or vegetable sources was



FIGURE 4. Food component recommendations made by the included clinical practice guidelines.
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encouraged by the 18% of CPGs, whereas recommendations for
animal sources of protein were mixed (5% encouraged; 4%
discouraged). Five CPGs for populations with celiac disease
[52–56] recommended complete avoidance of gluten, but gluten
was not mentioned by any other CPG.
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Macronutrient components mentioned in >20% recommen-
dations included fiber (73% of the CPGs), SFAs (46%), dietary
cholesterol (37%), unsaturated FAs (MUFA and/or PUFA; 29%),
trans-fats (24%), and ω-3 FAs (23%). Other macronutrient com-
ponents mentioned in recommendations were calories or energy,
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low-glycemic or high-GI carbohydrates, complex carbohydrates,
soluble or insoluble fiber, and other FAs (for example, ω-6 FAs,
ALA, EPA, and DHA). Of the 31 guidelines making recommen-
dations for vegetable/plant oils (nontropical or tropical) and/or
butter and other animal fats, 74% also addressed unsaturated,
saturated, and/or trans-fats. Twenty of these guidelines (65%)
encouraged intake, and 1 guideline (3%) discouraged intake, of
nontropical vegetable/plant oils, which are high in unsaturated
FAs. Conversely, 13 of these guidelines (42%) discouraged
intake (none encouraged intake) of butter and other animal fats
and/or tropical vegetable/plant oils, which are high in saturated
FAs.
Dietary recommendations by health outcome
Most CPGs included in this meta-epidemiologic study (96%)

focused on populations with conditions related to a single major
health outcome of interest (general health promotion, autoim-
mune diseases, cancers, CVD, digestive conditions, T2D, and
weight-related conditions), but 3 CPGs focused on 2 or more
chronic diseases (Supplemental Table 1) [30–32]. To identify
commonalities among dietary recommendations for specific
populations, results from the CPGs aimed at single health out-
comes (n ¼ 75) are summarized below and in Supplemental
Figures 1 and 2.

Cardiovascular disease and related conditions
Thirty-five CPGs were focused on populations with CVD and/

or related conditions such as acute MI, atherosclerotic CVD,
acute coronary syndrome, CAD, chronic heart failure, stroke,
transient ischemic attack, stable ischemic heart disease, dysli-
pidemia, hypercholesterolemia, and arterial hypertension. Of
these 35 CPGs, 66% recommended multiple dietary patterns to
support the health of individuals with cardiovascular conditions,
and 4 specific dietary patterns were mentioned by >25% of the
CPGs. These were Mediterranean (46% of these CPGs), DASH
(43%), low-sodium (26%), and healthy (26%) dietary patterns.
There was strong consensus among these CPGs regarding food
groups to include or increase in the diet (Supplemental Figure 3).
Most guidelines encouraged intake of fruit (89% of the CPGs),
vegetables (89%), whole grains (80%), any nuts and seeds
(66%), legumes/pulses (60%), and low-fat dairy (60%). Intake of
any fish/seafood was encouraged by 49% of these CPGs, whereas
40% recommended intake of oily or fatty fish specifically. As
with the overall study findings, few CPGs discouraged intake of
any food groups, but those most frequently discouraged were red
meat (37%), processed meat (31% of these CPGs), refined grains
(23%), and fatty meat (20%). There was also strong consensus
around limiting or excluding intake of alcohol (83% of these
CPGs) and salt or sodium (80%) and other discouraged food
components were SSBs (43%), sweets or added sugar (43%),
butter and other animal fats (29%), and processed foods (29%)
(Supplemental Figure 4). Nearly half (46%) recommended
vegetable or plant oils be included/increased in the diet, and
26% encouraged intake of soy protein or soy products.

Type 2 diabetes
A total of 12 CPGs focused on populations with diabetes, such

that all 12 addressed populations with T2D, and 8 also addressed
those with type 1 diabetes. Two of the CPGs were directed at
diabetes management in chronic kidney disease or kidney
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transplant patients, and 2 offered guidelines for individuals with
prediabetes. All 12 of these CPGs recommended �1 dietary
pattern, and 50% recommended>1 pattern to support the health
of individuals with diabetes. Dietary patterns that were recom-
mended by �25% of these CPGs were healthy (42%), Mediter-
ranean (42%), DASH (25%), and plant-based diet (25%). Similar
to the aforementioned reporting, there was strong consensus to
include/increase intake of vegetables (92%), and at least half
also encouraged intake of legumes/pulses (75%), fruit (67%),
whole grains (67%), any fish/seafood (50%), and any nuts and
seeds (50%). The most commonly discouraged food groups were
processed meat (42%), redmeat (25%), and refined grains (25%)
(Supplemental Figure 5). Food components encouraged by �2 of
these CPGs were vegetable/plant oils (33%) and soy protein or
soy products (17%) (Supplemental Figure 6). Unsurprisingly,
most CPGs discouraged populations with diabetes from
consuming salt or sodium (83%), sweets or added sugar (67%),
alcohol (58%), and SSBs (58%). One quarter of the CPGs also
discouraged intake of processed foods (25%) (Supplemental
Figure 5).

Digestive conditions
Altogether, 11 of the CPGs included in this study were written

for populations with digestive conditions including chronic
constipation (n ¼ 2), chronic gastritis (n ¼ 1), colonic divertic-
ular disease (n ¼ 1), diarrhea in cancer patients (n ¼ 1), or IBS (n
¼ 6). These CPGs made much less extensive dietary recom-
mendations than the CPGs focused on CVD and diabetes. Only
these 4 dietary patterns were recommended to support digestive
health: low-FODMAP (45%; all were CPGs for IBS), high fiber
(36%), healthy (18%; n ¼ 2), and vegetarian (9%; n ¼ 1). Six of
the CPGs (55%) made food group recommendations, and just 3
food groups were mentioned by >1 CPG. These included fruit
(27% encouraged), vegetables (27% encouraged), and legumes/
pulses (9% encouraged; 18% discouraged, for populations with
IBS [47,49]). Similarly, few food component recommendations
were made for those with digestive conditions. Food components
mentioned by >1 CPG were alcohol (27% discouraged), water
(18% encouraged), and salt or sodium (9% allowed; 9%
discouraged).

Autoimmune diseases
Seven CPGs addressed populations with autoimmune condi-

tions. Five CPGs were aimed at populations with celiac disease
and recommended gluten-free dietary patterns, where 1 addi-
tionally recommended high-fiber diets. One CPG addressing IBD,
Crohn disease, and ulcerative colitis recommended a low-
FODMAP diet and specified a high-protein diet for those with
active IBD or Crohn disease. The remaining CPG addressed
populations with IBD and recommended diets rich in fruit, veg-
etables, and ω-3 FAs, and low in ω-6 FAs. Just 3 food groups and
no food components were mentioned by >1 of these CPGs.
Recommendations were to include/increase vegetables (57% of
the CPGs), fruit (43%), and whole grains (29%).

Cancers
Five CPGs addressed populations with cancer (any cancer, n¼

1; colorectal cancer, n ¼ 2; lung cancer, n ¼ 1), or cancer sur-
vivors (n ¼ 1). Dietary patterns recommended by these CPGs
included a low-fat diet (n ¼ 1), a low-carbohydrate diet (n ¼ 1),
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and the USDA MyPlate recommendations (n ¼ 1). The 2 other
CPGs did not specify dietary patterns, but 1 recommended diets
rich in fruit and nonstarchy vegetables and low in red and pro-
cessed meat, whereas the other recommended diets high in
vegetables, fruit, and whole grains and low in saturated fats, red
meats, and alcohol. Three of these CPGs (60%) encouraged
intake of fruit, vegetables, and whole grains, whereas 2 of these
same CPGs (40%) encouraged intake of any poultry and any fish/
seafood. All 5 CPGs discouraged intake of red meat, and 4 (80%)
discouraged intake of processed meat for populations with
colorectal or lung cancer and cancer survivors. Food components
mentioned by>1 CPG were alcohol (60% discouraged) and SSBs
(40% discouraged).

Weight
Four CPGs focused on populations with overweight and/or

obesity. Each recommended multiple dietary patterns including
Mediterranean-style (100% of these CPGs), low-carbohydrate
(75%), reduced-calorie (75%), DASH (50%), high-protein
(50%), and vegetarian diets (50%), among others (each recom-
mended by just 1 CPG). Food groups encouraged by >1 CPG
were fruit (75% of these CPGs), low-fat dairy (75%), vegetables
(75%), lean meat (50%), and legumes/pulses (50%). Intake of
red meat and refined grains was discouraged by 2 (50%) of these
CPGs. No food components were encouraged by >1 CPG, but 3
CPGs (75%) discouraged intake of alcohol, SSBs, and sweets or
added sugar, whereas 2 (50%) discouraged intake of salt or
sodium.

General health promotion
The only eligible CPG for general health promotion was

directed at older people in Finland [29]. It recommended a
balanced diet aligned with the DGA and Nordic Nutritional
Recommendations with <10% of energy from SFAs and 20%–

30% of energy from MUFAs and PUFAs.

Discussion

Summary of findings
Clinicians rely on practice guidelines to provide evidence-

based recommendations from the most current and rigorous
medical research. Such guidelines help steer and support clini-
cians’ diagnoses, management, and treatment of medical con-
ditions, and following these guidelines can help reduce
variability in optimizing patient care. The field of lifestyle
medicine emphasizes nutrition as foundational to treatment.
Therefore, identifying commonalities among guidelines’ dietary
recommendations can support diet as an important lifestyle
treatment component and can bolster clinicians’ confidence in
executing the dietary guidance.

To this end, we systematically reviewed and compared di-
etary recommendations of current CPGs from major medical
professional societies, large health stakeholder associations, and
governments across the globe to illuminate recurrent and
divergent themes. The reviewed guidelines primarily focused on
major chronic diseases with only 1 guideline aimed at general
health promotion in older adults. Guidelines on CVD, diabetes,
and various digestive conditions were most prevalent with few
guidelines focused on populations with cancers or weight-related
conditions. Our informal quality assessment identified
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transparent reporting of guideline development processes and
competing interests but less transparency for how competing
interests were managed and how guideline development was
funded. Guideline recommendations were primarily based on
systematic reviews, and recommendation language was largely
decided by consensus or voting processes. All but 13 CPGs clearly
presented supporting evidence for dietary recommendations.
From these findings, we feel confident that the reviewed CPG
recommendations are generally trustworthy and sufficiently ev-
idence based.

Dietary patterns were mentioned in nearly all reviewed
guidelines, with more than half recommending multiple dietary
patterns. Although this suggests different styles of eating may
support positive health outcomes, half of the guidelines recom-
mended dietary patterns known to be rich in unrefined plant
foods and low in more refined and animal-based foods. These
were Mediterranean, DASH, plant-based, vegetarian, and vegan
dietary patterns. Overall, the guidelines were aligned on rec-
ommendations to consume vegetables and fruit and to limit
intake of alcohol. Most guidelines supported intake of whole
grains and limited salt or sodium, and many encouraged intake
of legumes/pulses and any nuts and seeds. Recommendations for
all other major food groups and components were more varied,
but approximately one-third encouraged intake of low-fat dairy,
fish/seafood, lean meats, and nontropical vegetable oils,
whereas nearly one-third discouraged intake of red and pro-
cessed meats, SSBs, and sweets or added sugars.

Trends in recommendations for specific chronic diseases
varied somewhat from the overall recommendations. For
instance, similar to the overall trends, 50% or more of the
guidelines on CVD and diabetes encouraged intake of vegetables,
fruit, and whole grains; however, most of these guidelines
further promoted legumes/pulses, and approximately half
encouraged intake of any nuts/seeds and any fish/seafood.
Although the guidelines for CVD and diabetes were aligned in
recommending limited intake of alcohol and salt/sodium, CVD
guidelines more often encouraged low-fat dairy intake, whereas
most diabetes guidelines emphasized limited intake of sweets or
added sugars and SSBs.

The importance of consistent messaging across CPGs becomes
clear in the context of typical US dietary intakes. On an average,
American adults consume fewer vegetables, fruits, whole grains,
and legumes than the DGA standards [3]. Suboptimal and
low-quality dietary intakes play a key role in developing chronic
diseases highlighted in the reviewed guidelines [1,2]. Thus, it is
essential that consistent messaging around healthy eating be at
the forefront of medical treatment, as performed in the field of
lifestyle medicine.
Comparisons with existing literature
Similar to our findings, a recent global review of 90 FBDGs

found a high level of consistency in recommendations to
consume abundant fruit and vegetables, to include legumes in
the diet, and to limit sugar and salt [4]. The FBDG review also
reported that one-third of the guidelines recommended lean
meat or meat with fat removed, 27% supported fish consump-
tion, and 23% recommended limiting or moderating meat con-
sumption. In contrast to this study, the review of FBDGs reported
high consistency in recommendations to include starchy staples
(mentioned in just 2 CPGs in our review) and animal-sourced
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foods (as 1 of the 4 or 5 recommended food groups) but to avoid
excessive intake of fats/oils (as indicated by small proportions on
food guide graphics such as food pyramids). In this study, 78% of
the reviewed guidelines mentioned fat in their recommenda-
tions, but only 14% recommended a low-fat dietary pattern.
One-third of our reviewed guidelines promoted intake of
nontropical vegetable oils rich in unsaturated fats, whereas
nearly 20% discouraged intake of butter and other animal fats or
tropical plant oils, which are all high in SFAs. Similar to our
review, the FBDG review found recommendations for dairy, red
meat, fats and oils, and nuts were more variable across guidelines
and were often unclear as to whether these foods should be
included with moderation or limited in the diet.

Differences between our findings and the global review of
FBDGs could be due to several factors, but the primary differ-
ence is likely target population. National FBDGs are aimed at
the general population and/or healthy members of the general
population, and FBDGs target general health promotion and
prevention of disease. CPGs are typically aimed at populations
with specific medical conditions and can address diagnosis,
management, and treatment of disease in addition to general
health promotion and disease prevention. This source of
discrepant recommendations is clear even within our review
where guidelines targeting different chronic diseases empha-
sized different dietary patterns, food groups, and food compo-
nents. Furthermore, with the rapid advancement of nutrition
science over recent decades, evidence-based recommendations
for dietary practices can become outdated if not regularly
updated. Although both types of guidance documents generally
include plans for updating, national FBDGs are often updated
every 5 or 10 y, whereas some CPGs are updated annually or as
soon as new meaningful evidence emerges. Accordingly, the
global FBDG review included all FAO repository guidelines that
spanned from 1986 to 2017; however, our review included the
most recently revised CPGs published in peer-reviewed journals
or stakeholder websites since 2010. Of the 78 guidelines we
reviewed, 54% were updated or original guidelines published
in the last 5 y (since 2017), thus representing more recent sci-
entific evidence. The FBDG study reviewed relevant informa-
tion provided in English on the FAO site by 90 countries [4].
Our review included only guidelines published in English,
resulting in representation from 18 individual countries
(mostly in North America or Europe) plus regional guidelines
for Asian, Australian, European, or global populations. Finally,
national FBDGs for general populations are expected to vary
between countries owing to differences in agriculture, culture,
economics, and food production [57]. CPGs targeting specific
medical conditions (that is, more restricted populations) may
be less subject to these differences. However, some guidelines
in our review clearly pointed to cultural and regional consid-
erations in their recommendations. As noted previously, 1
diabetes guideline from Japan recommended limited intake of
fruit owing to higher sugar content from selective breeding
[46], and another Japanese guideline for CVD prevention rec-
ommended a low-salt Japanese dietary pattern (that is, lean
meats, reduced butter and other animal fats, and consumption
of soy, fish, vegetables, seaweed, mushrooms, fruit, and unpo-
lished grains) [58].

Despite these differences, both global FBDGs and CPGs for
adults with major chronic diseases reviewed in this study show
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clear consensus support for consuming fruit, vegetables, le-
gumes/pulses, and whole grains while limiting intake of salt or
sodium.

Implications
The public discourse around nutrition is increasingly noisy

and confusing as various experts and pseudo-experts populate the
internet with information of varying quality [19]. In the United
States, the rising prevalence of overweight/obesity and associ-
ated chronic conditions constitute a growing public health threat,
and the need to address these conditions is urgent [59]. Many
patients have nutrition questions related to these conditions, and
they look to their medical providers for guidance [20]. However,
the dissemination of public health recommendations on diet as
part of medical treatment can be hampered by providers’ lack of
familiarity with nutrition guidelines or lack of confidence in
delivering nutrition advice in patient encounters [21]. This large
meta-epidemiologic study captured dietary recommendations
from the most current versions of CPGs published in the last
decade. By comparing and summarizing dietary recommenda-
tions made for general health promotion or the prevention,
management, and/or treatment of major chronic diseases in
adults, the results from this study can inform many clin-
ician–patient discussions involving nutrition and can increase
clinician confidence in making evidence-based and consensus
supported recommendations related to patient health outcomes.

Although the bulk of CPGs included in this study were from
North America and Europe, the inclusion of guidelines from
various countries and regions around the globe increases the
generalizability of our findings, which suggest clear consensus
that fruit, vegetables, and whole grains are essential dietary
components supporting human health, whereas intake of alcohol
and salt or sodium should be limited. These findings support
both the ACLM’s dietary position statement [23] and its recent
expert consensus statement that the most effective dietary
intervention for achieving T2D remission is whole, plant-based
foods with minimal consumption of meat and other animal
products [60]. Conversely, findings from this study did not
support popular trends such as low-carbohydrate, high-protein,
Paleo, or ketogenic diets, which may emphasize intake of
animal-sourced foods but restricting whole grains, beans, and/or
fruit. Research on these diets is still emerging, but current evi-
dence suggests these extrememacronutrient diets may propagate
divergence from dietary reference intakes [61] and dietary
guidelines [62] and may increase cardiovascular disease risk
factors [63–65]. Therefore, clinicians should practice caution
when communicating with patients interested in adopting these
or other dietary patterns inconsistent with most recommenda-
tions for chronic disease. As the practice of lifestyle medicine
continues to grow, the use of food as medicine will play an
increasingly important role in medical practice and treatment of
chronic disease [66], and clinicians should feel confident in
recommending dietary changes aligned with those consistently
found across guidelines.

Strengths and limitations
Despite implementing a broad search for relevant guidelines,

only 1 CPG aimed at general health promotion, and few CPGs
directed at weight-related conditions (n ¼ 4), cancers (n ¼ 5),
and autoimmune diseases (n ¼ 7) were eligible for inclusion.
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However, the inclusion of 35 guidelines for CVD and related
conditions, in addition to >10 guidelines for populations with
diabetes and digestive conditions, strengthens confidence in the
consistency of dietary recommendations made by CPGs for these
chronic diseases. Furthermore, nearly all eligible CPGs were
from high-income and upper middle–income countries, so the
findings from this review have limited implications for low-
income and lower middle–income countries.

A major limitation of this study was the lack of detailed di-
etary recommendations among many included guidelines. This
was unsurprising because few included guidelines were written
expressly to address patients’ dietary or nutritional needs.
Although several guidelines offered clear descriptions of dietary
patterns, some mentioned only the name of a pattern without
further details. Serving sizes and frequency of intake were also
rarely outlined in food group or component recommendations,
thus quantity or proportion of these items encouraged in the diet
was not always clear. With these limitations, this study focused
on summarizing recommended content rather than quantities of
intake. Comparing recommendations across guidelines with
inconsistent details also necessitated a simplified approach to
categorize intake as positive (include/increase) or negative
(exclude/decrease/limit). For health outcomes with substantial
evidence supporting clear connections to dietary intake (for
example, hypertension and sodium intake), a more nuanced
summary of recommendations would prove valuable (for
example, excluding salt altogether compared with limiting
intake to specific quantities). For clinicians or patients with such
needs, we encourage readers to seek out the individual guide-
lines related to their specific health concerns.

In conclusion, this meta-epidemiologic study compared di-
etary and nutrition recommendations from CPGs published by
global professional organizations for the promotion of health and
the reduction of chronic diseases in patient populations. Most
guidelines had strong methodology and reporting, but some
lacked clarity on management of competing interests, funding,
and supporting evidence for dietary recommendations. To
improve rigor and further increase the trustworthiness of CPG
recommendations, future guideline developers should follow
published standards for methodology and reporting [14]. The
reviewed guidelines aimed at preventing, managing, or treating
major chronic diseases were closely aligned in their dietary
recommendations for daily intake of plant sources of food
(especially fruit, vegetables, and whole grains), with limited
consumption of alcohol and salt or sodium. Based on the current
evidence, clinicians should feel confident making these recom-
mendations in accordance with their respective practice guide-
lines. Guidelines for chronic disease prevention and health
promotion may becomemore aligned on specific dietary patterns
and food groups as the growing evidence base further elucidates
their effect on human health. The identification of consensus
among guidelines can provide clarity for health care practi-
tioners and policymakers.
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