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A B S T R A C T

Creating effective dietary guidance requires a rigorous evidence base that is predominantly developed from robust clinical trials or large-
scale cohort studies, with the quality of the data available depending on the completeness and accuracy of their reporting. An international
group of academics from 14 institutions in 12 different countries and on 5 continents, working on behalf of the Federation of European
Nutrition Societies within its “Improving Standards in the Science of Nutrition” initiative, reviewed the Consolidated Standards of Reporting
Trials (CONSORT) statement checklist as it pertains to nutrition trials. This perspective piece documents the procedure followed to gain
input and consensus on the checklist previously published by this group, including its presentation and interrogation at the International
Union of Nutritional Sciences International Congress of Nutrition 2022 (IUNS-ICN 22), inputs from a survey of journal editors, and its
piloting on 8 nutrition trials of diverse designs. Overall, the initiative has been met with considerable enthusiasm. At IUNS-ICN 22, re-
finements to our proposal were elicited through a World Caf�e method discussion with participating nutrition scientists. The contributing
journal editors provided valuable insights, and the discussion led to the development of a potential tool specific to assess adherence to the
Abbreviations: CVD, cardiovascular disease; DASH, dietary approaches to stop hypertension; FENS, Federation of European Nutrition Societies; FFQ, food frequency
questionnaire; ITT, intention-to-treat; IUNS-ICN 22, Nutritional Sciences International Congress of Nutrition 2022; LC n–3 PUFA, long chain n–3 polyunsaturated fatty
acid; MISAME, MIcronutriments pour la SAnt�e de la M�ere et de l’Enfant; NNS, nonnutritive sweetener; NUQUEST, NUtrition QUality Evaluation Strengthening Tools;
PP, per-protocol; PREDIMED, Prevenci�on con Dieta Mediterranea; RCT, randomized controlled trial; UPBEAT, UK Pregnancies Better Eating and Activity Trial; VITAL,
VITamin D and Omega-3 Trial; WHI, Women’s Health Initiative.
☆ Perspective articles allow authors to take a position on a topic of current major importance or controversy in the field of nutrition. As such,

these articles could include statements based on author opinions or point of view. Opinions expressed in Perspective articles are those of the
author and are not attributable to the funder(s) or the sponsor(s) or the publisher, Editor, or Editorial Board of Advances in Nutrition. Individuals
with different positions on the topic of a Perspective are invited to submit their comments in the form of a Perspectives article or in a Letter to the
Editor.
* Corresponding author. E-mail address: cmweaver@sdsu.edu (C. Weaver).

https://doi.org/10.1016/j.advnut.2023.100154
Received 28 July 2023; Received in revised form 14 October 2023; Accepted 14 November 2023; Available online 21 November 2023
2161-8313/© 2023 The Author(s). Published by Elsevier Inc. on behalf of American Society for Nutrition. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

mailto:cmweaver@sdsu.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.advnut.2023.100154&domain=pdf
https://advances.nutrition.org/
https://doi.org/10.1016/j.advnut.2023.100154
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.advnut.2023.100154


C. Weaver et al. Advances in Nutrition 15 (2024) 100154
proposed nutrition extension checklist. The piloting of the proposed checklist provided evidence from real-life studies that reporting of
nutrition trials can be improved. This initiative aims to stimulate further discussion and development of a CONSORT-nutrition-specific
extension.

Keywords: guidelines, CONSORT, nutrition trials, dietary interventions, reporting, expert opinion
Statement of significance
CONSORT provides general guidance on reporting the accuracy and completeness of randomized controlled trials. Many discipline-specific

extensions to CONSORT guidelines exist, but none for nutrition trials. Following on from our earlier work, this article describes refinements
to the draft nutrition extension, with significant input from several stakeholders.
Introduction

Developing effective dietary guidance requires a rigorous
evidence base. Several recent reports describe efforts aimed at
enhancing the rigor of nutrition research [1,2]. With the aim of
improved reporting of human nutrition trials and within its
“Improving Standards in the Science of Nutrition” initiative, the
Federation of European Nutrition Societies (FENS) called for the
development of recommendations for a nutrition extension to
the CONSORT statement [3–5].

FENS is a coalition of 26 nutrition societies across Europe to
promote the advancement of nutrition science, research, and
development through international cooperation. Working
groups were formed to address priority areas resulting from a
2019 workshop in Dublin. To provide a more robust evidence
base, an international working group was formed of represen-
tatives from 14 institutions in 12 different countries and on 5
continents to review the CONSORT statement. For an initial
focus, we chose the checklist out of the CONSORT resources (that
also include the text and flowchart), specifically as it applies to
all types of nutrition intervention trials providing single foods or
supplements, dietary advice, or behavioral studies as applied to
primary outcomes and secondary analyses. The draft recom-
mendations for a nutrition-specific extension to the 25-item
CONSORT checklist have been published [6]. Here, we report
an evaluation process of those recommendations, which has led
to a proposal for their refinement, as a first step toward a larger
and more formal decision and possible effort to develop new
guidelines. We conducted this evaluation in 3 ways. First, we
sought peer feedback from the nutrition community at the In-
ternational Union of Nutritional Sciences International Congress
of Nutrition 2022 (IUNS-ICN 22) through a dedicated sympo-
sium [7]. This step is important because guidance for preparing
new guidelines includes an assessment of interest from stake-
holders [8] and engagement and involvement by prospective
users from relative research communities from the outset.

We also presented our efforts through an oral abstract pre-
sentation at the conference, to inform the nutrition research
community, and generate interest and engagement. Then, we
canvassed opinions from global nutrition journal editors in an
online meeting. Finally, we tested our recommendations on
8 trials of different designs, which were given a score based on
how the parameters identified by the draft recommendations
were reported.
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We acknowledge that reporting guidelines are a comprehen-
sive set of recommendations on what to include in an article and
that they also include graphical elements, such as a flowchart.
For this initiative to date, we have focused on the content and use
of the CONSORT checklist as a summary of the guidelines that
are most used by authors and editors. The CONSORT checklist
with the draft nutrition-specific recommendations as developed
in our first manuscript [6] is shown in Table 1. In italics and bold
are modifications resulting from the review of these recom-
mendations by nutrition scientists (as described later in the
section Input from a Preconference World Caf�e Workshop at the
International Congress of Nutrition 2022) and nutrition journal
editors (as described in Input from nutrition journal editors), and
the checklist has been further refined by reviewers of this
manuscript. Our approach is summarized in Figure 1. It is also
important to note that rigorous reporting of trials feeds back to
more rigorous study designs (Figure 2). Currently, there are no
standardized recommendations for rigorous study designs with
systematic assessment as CONSORT provides for reporting of
trials. Readers hence depend on the quality control at the
reporting stage to feed back to investigators as they design future
trials.
Input from a Preconference World Caf�e
Workshop at the International Congress of
Nutrition 2022

The first opportunity for peer review of the recommenda-
tions was during a preconference workshop at IUNS-ICN 22 in
Tokyo, Japan, on December 6, 2022. Approximately 2 mo
before the congress, we publicized the workshop using the
authors’ and the FENS social media accounts, eg, via LinkedIn
[9] and invited interested congress delegates to register via an
online registration form. We also wrote to colleagues directly
to both publicize the event and invite them to register online.
Approximately 40 participants attended a session that included
a presentation introducing the working group activity followed
by an opportunity to participate in providing feedback through
the widely used, participatory, theory-based World Caf�e
method [10]. For discussion, participants rotated to 3 different
tables (Manuscript: 1. Abstract, introduction, and other; 2.
Methods; 3. Results and Discussion). In the session, the topic
was introduced by the table chair, and participants were asked
to provide comments through discussion and write their points



TABLE 1
Draft recommendations for nutrition-specific CONSORT reporting

Section/topic Item no. CONSORT checklist item Recommendations for nutrition trials

Title and abstract
1a Identification as a randomized trial in the

title
� Where possible, the type of dietary comparator should be
described in the title, specifically “RCT” for trials with a
control group, “trial” where 2 intervention groups are
used and “placebo-controlled trial” where a placebo is
used as comparator.

� One editor said distinguishing between an RCT and
trial is not critical.

1b Structured summary of trial design, methods,
results, and conclusions (for specific
guidance see CONSORT for abstracts)

� Include details of the food bioactives, food/food group,
dietary pattern, or eating behavior intervention and
comparator

� Clearly state if nutritional status, dietary intake, or eating
behavior is the primary outcome

� Specified the trial design, eg, cluster, cross-over, parallel,
non-inferiority

� Include treatment effects
� State if the manuscript reports a secondary RCT analysis

Introduction
Background and
objectives

2a Scientific background and explanation of
rationale

� State the biological plausibility of the nutrition
intervention and/or behavioral, physiological, or
molecular mechanism underpinning the intervention
impact on the primary outcome measures

� Provide contextualization where relevant to current
dietary recommendations or food intake in the population
of interest. Justify the population chosen giving details.
Ensure PICO criteria are identifiable.

2b Specific objectives, aims, and hypotheses
Methods
Trial design 3a Description of trial design (such as parallel,

factorial) including allocation ratio
� The trial design should align with the scientific question
being addressed

� Duration of the trial should be appropriate for the primary
and key secondary [nutrition sensitive] outcomes

� Potential confounders should be described including
baseline nutritional status (especially for the nutrient,
bioactive, diet being tested to determine if participants
are already adequate) and factors that could influence
nutrition trial outcomes (habitual diet, socioeconomic
status, season, physical activity, knowledge of participants
and interventionists, especially for education
interventions), carry-over effects in cross-over trials

3b Important changes to methods after trial
commencement (such as eligibility criteria),
with reasons

Participants 4a Eligibility criteria for participants � Target populations- clinical, at-risk, and healthy
population, specify particular dietary, physiological, or
nutritional characteristics targeted. List eligibility criteria
related to baseline nutritional status (anthropometric,
biochemical, clinical, diet, food allergies)

4b Settings and locations where the data were
collected

Interventions 5 The interventions for each group with
sufficient details to allow replication,
including how and when they were actually
administered

� Dietary comparators should be well described, including
details if isocaloric or not, as applicable.

� Details of the diet-related intervention should be given. If
given, how was it prepared {form, matrix, co-ingested nu-
trients and constituents, food type, presentation (tablet, drink,
food)}, stored, checked for bioactive constituent(s),
evaluated for storage stability, and biological exposure
monitored? For behavioral interventions, describe the
protocol that includes how it was developed and admin-
istered and by whom and when. A description of assess-
ment of background diets is needed as relevant.

� Include acceptability and tolerance of intervention
Outcomes 6a Completely defined pre-specified primary

and secondary outcome measures, including
how and when they were assessed

� Measure anticipated confounders

(continued on next page)
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TABLE 1 (continued )

Section/topic Item no. CONSORT checklist item Recommendations for nutrition trials

6b Any changes to trial outcomes after the trial
commenced, with reasons

Sample size 7a How sample size was determined
7b When applicable, explanation of any interim

analyses and stopping guidelines
Randomization:
� Sequence
generation

8a Method used to generate the random
allocation sequence

� Report when randomization is based on nutrient intake or
status

8b Type of randomization; details of any
restriction (such as blocking and block size)

� Allocation
concealment

9 Mechanism used to implement the random
allocation sequence (such as sequentially
numbered containers), describing any steps
taken to conceal the sequence until
interventions were assigned

� Implementation 10 Who generated the random allocation
sequence, who enrolled participants, and
who assigned participants to interventions

Blinding 11a If done, who was blinded after assignment to
interventions (for example, participants, care
providers, those assessing outcomes) and
how

� Describe any limits to blinding and who was blinded
(participants, staff who delivered the intervention,
analytical staff), as well as details of concealed allocation

11b If relevant, a description of the similarity of
interventions

Statistical methods 12a Statistical methods used to compare groups
for primary and secondary outcomes

� An a priori statistical analysis plan that aligns with the
study design should be described, and primary analysis
should be based on intention-to-treat [participants did not
agree], with per-protocol analysis described in addition
where relevant.

� Comparisons between intention-to-treat and per-protocol
analyses should be considered. Additionally, per-protocol
compliance cutoffs should be reported, including possible
exclusion criteria for misreporting

� Must adjust for stratification variables
12b Methods for additional analyses, such as

subgroup analyses and adjusted analyses
� Identify and justify data analysis choice (eg, statistical
method used to combine dietary or nutritional data,
energy adjustments, intake modeling, use of weighting
factors). Define stratifications and adjustments

� Post-SAP analysis should be clearly identified as exploratory
Results
Participant flow (a
diagram is strongly
recommended)

13a For each group, the numbers of participants
who were randomly assigned, received
intended treatment and were analyzed for
the primary outcome

13b For each group, losses and exclusions after
randomization, together with reasons

Recruitment 14a Dates defining the periods of recruitment
and follow-up

14b Why the trial ended or was stopped
Baseline data 15 A table showing baseline demographic and

clinical characteristics for each group
Numbers analyzed 16 For each group, the number of participants

(denominator) included in each analysis and
whether the analysis was by originally
assigned groups

Outcomes and
estimation

17a For each primary and secondary outcome,
results for each group, and the estimated
effect size and its precision (such as 95%
confidence interval)

17b For binary outcomes, presentation of both
absolute and relative effect sizes is
recommended

Ancillary analyses 18 Results of any other analyses performed,
including subgroup analyses and adjusted
analyses, distinguishing pre-specified from
exploratory

Harms 19 All important harms or unintended effects in
each group (for specific guidance see
CONSORT for harms)

(continued on next page)
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TABLE 1 (continued )

Section/topic Item no. CONSORT checklist item Recommendations for nutrition trials

Discussion
Limitations 20 Trial limitations, addressing sources of

potential bias, imprecision, and, if relevant,
multiplicity of analyses

Generalizability 21 Generalizability (external validity,
applicability) of the trial findings

� Discuss generalizability with consideration to
background diet and any variation in other populations,
ensuring a differentiation between efficacy and
effectiveness.

Interpretation 22 Interpretation consistent with results,
balancing benefits and harms, and
considering other relevant evidence

� State the main findings of the article, using intention-to-
treat principles, with per-protocol interpretations given in
addition, depending on the objective of the study. Provide
a clear differentiation for these findings from ancillary
analyses.

� Discuss the choice of comparator, including whether
isocaloric exchange was used or not, and any bias
introduced.

� Discuss any assessment of dietary adherence.
� Discuss any relevant aspects of the active constituent of
the intervention as revealed by the trial.

� Describe any potentially false discoveries due to any
adjustments used in statistical analyses.

� Distinguish clearly between statistical and clinically
relevant findings, with a detailed interpretation of how
the findings affect clinical practice, dietary guidance, or
public health recommendations, as relevant.

Other information
Registration 23 Registration number and name of trial

registry
Protocol 24 Where the full trial protocol can be accessed,

if available
Funding 25 Sources of funding and other support (such

as supply of drugs), role of funders

Italics: nutrition scientists at IUNS; Bold: journal editors.
RCT, randomized controlled trial.
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on a tabletop (Supplementary Figure 1). The chair encouraged
them to record their feedback and to comment on each other’s
points. Using this approach, the comments from all 3 subse-
quent groups were discussed in an integrated manner. Finally,
FIGURE 1. Overview of the evaluation process to date for the proposed dr
IUNS-ICN 22, International Union of Nutritional Sciences International Co

5

all feedback was compiled, and the main points described in
Box 1 and the following paragraphs. Full details are available
in Supplemental Material. This specific feedback has been used
to refine recommendations for a nutrition extension to
aft consensus recommendations for a nutrition extension to CONSORT.
ngress of Nutrition 2022.



FIGURE 2. Rigorous reporting of trials feeds back to creating more
rigorous study designs.
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CONSORT published in our first manuscript [6], and is indi-
cated in italics in Table 1.

Participants were very supportive of efforts to improve rigor
in nutrition research, and especially, for reporting of trials. They
expressed that a nutrition-specific extension to the CONSORT
statement is long overdue. They recognized the need for the
whole community including scientists and journals to adopt
guidelines specific for nutrition trials. They identified additional
topics worthy of discussion for improving rigor in nutrition
research beyond the edits to the table indicated in Table 1, which
are summarized in Box 1.
Using the checklist in study design
A nutrition (NUT) extension for CONSORT was felt to be long

overdue. The proposed checklist along with facilitating adequate
reporting in nutrition trials was also thought to be a useful aid at
the point of designing studies. Hence participants at the IUNS
encouraged the adoption of the proposed checklist by the
nutrition community and journal editors, as the move could
potentially improve both study design and reporting in nutrition.
Standardize registration of nutrition trials and
nutrition trial protocols

Several discussion points relating to the registration of
nutrition trials were shared by attendees at the IUNS pre-
conference. These discussion points could be broadly categorized
as those relating to 1) trial protocols, content, and presentation
and 2) trial registries.

Trial protocols
Although the notion of registration of nutrition trials

garnered much support, a difference in the rigor across various
current registries was noted and the need for harmonizing ran-
domized controlled trial (RCT) registries was expressed. Some
aspects of standardization that were discussed included the
Box 1
Potential key areas in which to improve rigor in nutrition research

� Using the checklist in study design
� Standardizing registration of nutrition trials and nutrition trial
protocols

� Quality rating system for nutrition trials
� Blinding to interventions
� Stratification
� Intention-to-treat vs. per-protocol analysis

6

addition of the date of registration and the use of standardized
abbreviations and simple language. The nutrition trial protocol,
it was thought, should justify using an RCT to investigate the
research question of interest and the population that was
included or excluded in the specific trial balancing potential
harms and benefits. Participants expressed that the trial protocol
should specify if a pilot study was conducted to define study
power and include an a priori statistical plan. It was opined that
harmonizing aspects of trial registration would improve the rigor
and quality of nutrition trials.

Trial registries
Participants deliberated on the implications of RCT protocols

being published compared with being registered in trial regis-
tries. There was some interest in creating a nutrition-trial-specific
registry. There was also an acknowledgment of the challenge in
labeling an RCT as a “nutrition” trial given that nutrition aspects
could either be the exposure or the outcome in an investigation
and the outcomes of dietary interventions are not restricted to
diet or nutrient intakes. The open nature of trial registries also
was a cause of plagiarism concerns for some of the participants.
Risk of bias (quality) rating system for nutrition
trials

The term “study quality” is often used interchangeably with
“risk of bias,” but it is important to distinguish between study
quality and risk of bias. The term suggests an investigation of the
extent to which study authors conducted their research to the
highest possible standards. A study may be performed to the
highest possible standards yet still have an important risk of bias.
For example, often it is not possible to blind participants or study
personnel to a dietary intervention group (eg, vegan dietary
pattern). Not blinding diet interventions does not necessarily
mean they are low quality, but it also does not mean they are free
of bias resulting from knowledge of intervention status [11].
Outcome assessor blinding, however, is a source of bias if not
implemented, and as such, needs to be addressed [11]. More-
over, reporting a study (quality) in line with reporting guidelines
such as the CONSORT statement (for RCTs) [4] or the
STROBE-nut statement [12] does not guarantee absence of bias.
Nevertheless, reporting of a study in line with reporting guide-
lines is important to assess risk of bias, which is an important
element when considering quality and strength of evidence.

At systematic review level, the established approach to eval-
uate the credibility of results from primary studies is the risk of
bias assessment [13]. The risk of bias of a single RCT or RCTs
included in a systematic review should be assessed with a
well-established and validated instrument, such as the risk of
bias tool by Cochrane [14]. Within the Cochrane risk of bias tool
for RCTs, risk of bias is assessed for 6 domains: 1) selection bias,
2) performance bias, 3) attrition bias, 4) detection bias, 5)
reporting bias, and 6) other biases (eg, carry-over effects in
cross-over trials) [10]. In a previous analysis of 50 (18% of them
Cochrane Reviews) randomly selected nutrition-specific sys-
tematic reviews of RCTs [15], it was shown that 70% used the
Cochrane risk of bias assessment tool [14,15].

Recently, the Cochrane risk of bias 2.0 tool has been pub-
lished [16], and consists of the following domains: 1) bias arising
from the randomization process; 2) bias due to deviations from
intended interventions (blinding of participants and people
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delivering the interventions in dietary RCTs is often impossible;
but if study participants highly adhere to interventions, RCTs can
still be judged as low risk of bias); 3) bias due to missing outcome
data; 4) bias in measurement of the outcome, and 5) bias in se-
lection of the reported result. The overall risk of bias for the
result will be the least favorable assessment across the domains
of bias. Compared with the Cochrane risk of bias tool (study level
assessment), published in 2011, the assessment will be con-
ducted at an outcome level.

Dietary adherence has not been included as a specific risk of
bias domain in the Cochrane risk of bias tool [14]. However, in
the Cochrane risk of bias tool 2.0 [16], nonadherence to a
specific dietary intervention can be evaluated within the bias
domain “assessing deviations from intended interventions”
and varies according to whether review authors are interested
in quantifying the effect of assignment to intervention
(intention-to-treat effect) compared with effect of adhering to
intervention (per-protocol effect) [16]. A recent meta-research
study investigated if and how Cochrane nutrition reviews
assess dietary adherence to a specific dietary regimen [17].
Several reviews included in the meta-research identified in the
meta-analysis added a new risk of bias domain for dietary
adherence; however, this approach was not recommended by
the authors, because dietary adherence is not a standalone risk
of bias domain within the Cochrane risk of bias 2.0 tool [16].
Recently, a new toolkit has been developed for the evaluation
of risk of bias specifically in nutrition studies. Nutrition
Quality Evaluation Strengthening Tools (NUQUEST) combines
nutrition-specific criteria with reliable and validated generic
assessment tools to provide a transparent and consistent
methodology for the evaluation of risk of bias related to di-
etary exposure assessment. In its evaluation on 45 studies,
NUQUEST ratings had a 93% perfect or near-perfect agree-
ment with published ratings. Where there was disagreement,
the nutrition-specific component was a contributing factor in
discerning exposure methodological issues [18].

Blinding
Blinding and allocation concealment were considered 2 of the

more challenging design considerations for human nutrition
trials. As discussed in our previous work [6], blinding of food,
beverage, and dietary supplement interventions with obvious
sensory attributes that are difficult to mask and difficult to match
with comparators can seem impossible. Nevertheless, efforts to
do so have sometimes been woefully inadequate. Product
development can provide nearly indistinguishable flavors,
colors, odors, and textures that duplicate the intervention. Un-
intended effects on outcome measures should be carefully
considered, such as any texture modifier added to a control
might alter the gut microbiome. Participants at the IUNS-ICN 22
preconference also gave suggestions for lessening participant
awareness of the intervention through incomplete disclosure.
For example, a study could be described as a fruit and vegetable
study rather than a study to compare high and low
polyphenolic-rich fruits and vegetables.

Stratification
Stratification in clinical trials is particularly important for

smaller RCTs (<400 participants), large trials when interim
7

analyses are planned in subgroups, and those designed to
compare the efficacy or effectiveness of several interventions
[19]. As diet and nutrition trials typically involve small sample
sizes, reporting the stratification approach is important to assess
the findings of the trial [19]. For nutrition interventions, strati-
fication based on status or intake of the bioactive/food/dietary
pattern or habitual eating behavior is recommended, as respon-
siveness is likely to be greater in those with less-favorable
baseline status. However, to do this, detailed measures of food
and nutrient intakes at baseline will be needed. New technolo-
gies to support these measures such as ASA24 or myfood24 are
now available for researchers’ use. The rationale and method-
ology for the stratification approach should be well described in
the manuscript to aid with the interpretation of the results.
Intention-to-treat compared with per-protocol
analyses

Participants expressed the need to ensure reporting clarity in
the data analysis approach, regarding intention-to-treat
compared with per-protocol analyses. Intention-to-treat anal-
ysis will analyze participants as assigned originally to the study
arms, regardless of the treatments received. It is a data analysis
approach to assess efficacy as it will respect the randomization
process and account for potential confounding. For nutrition
trials where attrition can be substantial, the intention-to-treat
analysis will need to consider missing observations. When im-
putations are used to account for missing observations, the
imputation approach needs to be reported clearly, including as-
sumptions regarding the nature of the missing values, the type of
imputation method used, and number of imputed data sets
generated, and so on [20].

A per-protocol analysis may provide complementary infor-
mation regarding the effect of the interventions. The per-
protocol analysis will analyze participants based on the treat-
ment received, regardless of the allocation process. For nutrition
trials with considerable dropout and challenges regarding ac-
curate assessment of compliance, per-protocol analysis will
provide relevant insights into the effect of the interventions in
adhering participants and indicate feasibility of translation of a
recommendation to a particular dietary recommendation. As
pointed out by Weaver and Miller [21], the more complex the
design of menus, and procurement, storage, and transfer of the
intervention to the participant, the more problematic for par-
ticipants to handle receipt of the intervention, including storage,
preparation, and protocol compliance. In this respect, compli-
ance is easier to achieve in both dietary supplement and drug
intervention trials than in dietary interventions.

The per-protocol analysis can complement the findings of
intention-to-treat analysis. The per-protocol analysis can provide
evidence regarding the effect of a treatment taken in a specific
dose or procedure. The per-protocol analysis, however, may not
account for all confounding factors and introduced additional
risk of bias. In any case, the per-protocol requires a clear
description of the criteria and cutoffs used to assess eligibility,
compliance to the treatment, and assessment of outcomes.

Authors of reports on nutrition trials will need to describe and
justify the data analysis approach clearly in a statistical analysis
plan that is made available a priori to the trial. Any deviations
from the plan need to be reported in the research manuscript and
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poststatistical analysis plan analysis should be identified as
exploratory. Finally, a sensitivity analysis approach to interpret
findings from an intention-to-treat and per-protocol analyses, is
discouraged as both approaches are conceptually different.
Input from Nutrition Journal Editors

On February 22, 2023, the American Society of Nutrition
hosted a Zoom meeting of nutrition journal editors. Eighteen
invitations were sent, 6 editors attended, and 2 other editors who
could not attend followed up with written input. Editors were
provided a background description of the project and 4 questions
with the invitation. The main points addressed in response to the
questions during the Zoom meeting or subsequently by e-mail
are summarized in Box 2. In response to the editors’ suggestion
to propose a simple tool to assess compliance with the Nutrition
Extension, we developed the survey in Box 3, which consists of a
draft list of 19 simplified questions that could be answered via
yes/no/not applicable options. The directive of the nutrition
editors was to make a checklist as simple as possible rather than
have a question for each item in the checklist extension. Further
development of this tool is, however, beyond the scope of the
present manuscript.

Grading of Selected Nutrition Trials against
Recommendations for CONSORT Nutrition
Extension Checklist

Our recommendations for CONSORT nutrition as suggested
earlier [6] were used to score the scientific publications in a pur-
posive sample of 8 nutrition RCTs with differing study designs.
Through this process, we illustrated the application of our recom-
mendations for improving reporting for primary trials and sec-
ondary analyses. Each of these trials was selected by members of
theauthor team,being trials known to themandofdifferingdesign.
Box 2
Summary of responses from the Nutrition Journal editors to questions pose
nutrition extension to CONSORT

1. What is your level of interest in having additional guidance for reporti
� The effort to strengthen rigor, reproducibility, and transparency in n
� A nutrition extension is positive for authors and editors.
� It is crucial to implement the proposed guidance in an approachable
� The recommendations have promise as a teaching tool.

2. How likely would you be to support this initiative? We are probing for
� If FENS develops a useful tool, some editors would adopt it for their
upon submission.

� A simplified tool such as a survey with dropdown answers to make it e

3. List any items in the table of proposed recommendations for a CONSO
� Defining a cut point for adherence needs to be pre-defined in nutriti
� Both intention-to-treat and per-protocol analyses provide useful info
quantitate effectiveness of the intervention.

Table 1 reflects other suggestions.

4. Are there any other items that should be added to a nutrition extensio
� Data management and sharing should be included.
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Each trial was independently scored by at least 2 reviewers and
discussed and revised in group meetings. Discrepancies arising
while scoring using the proposed recommendations were resolved
through discussion. Table 2 shows the score for each trial per item
on the checklist proposed in Table 1. Scores ranged from �1 to 2,
with �1 indicating misinformation, 0 that the information was
absent, 1 that the parameter was alluded to but lacked sufficient
detail, and2 indicating that theparameterwas adequately covered.
The rationales for the scores are given in the text below. Reporting
of most trials assessed was strong in some of the parameters in the
recommendations presented for a nutrition-specific CONSORT
extension, but absent or weak in other parameters considered
important in thenutrition extension or fromtheoriginalCONSORT
reporting guideline. The present assessment is by no means
definitive but is meant to illustrate the value an extension could
provide to better describe and guide the reporting of diet-related
interventions. Indeed, these articles all passed peer review in
well-regarded journals, and often highly cited and/or significantly
advanced the knowledge base in the field, but information gaps
specific to nutrition hamper the replication and translation of the
research. Deficiencies in the original CONSORT checklist will not
be helped by nutrition-specific trial guidance; rather, it is the
feedback provided by rigorous reporting that will inform such
guidance, as described earlier and in Figure 2.
Women’s Health Initiative calcium and vitamin D
trial

Strengths of the Women’s Health Initiative (WHI) Ca and
vitamin D trial report [22] were many, yet reporting fell short of
the recommendations in Table 1 for numerous items. The title of
the publication did not include the intervention (RCT not stated)
or the study population (healthy postmenopausal women) and
could have described a review article. This deficiency remains a
shortcoming of the New England Journal of Medicine and other
prominent journals as will be shown below with more recent
trials. The introduction did not include biological plausibility for
d by the FENS working group regarding draft recommendations for a

ng human nutrition trials?
utrition publications is important.

manner that overwhelms authors.

interest rather than official commitment at this stage.
journals and others would strongly recommend but may not require it

asy for authors to use and useful to editors would encourage adoption.

RT nutrition extension that should be deleted or modified.
on trials.
rmation – the first to indicate if people will comply and the second to

n to CONSORT?



Box 3
CONSORT-Nutrition Extension Compliance Assessment for the journal submission process

1. Title: Has “RCT” or “trial” been identified in the title?

Yes
No

2. Abstract: Have details of the nature and type of intervention or eating behavior and comparator been identified in the abstract?

Yes
No

3. Introduction: Has the biological plausibility been addressed?

Yes
No

4. Introduction: Where relevant, has the context (dietary guidance/population of interest) been addressed?

Yes
No
Not applicable

5. If secondary analysis, is it clearly stated?
Yes
No
Not applicable

6. Methods: Does the trial design align with the scientific question being addressed as stated in the introduction?
Yes
No

7. Methods: Is the dose and duration of the trial justified for primary and secondary outcomes?
Yes
No

Not applicable

8. Methods: Are potential confounders included (relevant baseline nutritional status, participant or environmental effectors, carry-over effects)?
Yes

No
Not applicable

9. Methods: Are nutritional/physiological eligibility criteria included?

Yes
No
Not applicable

10. Methods: Is the intervention fully described (form, preparation, source, matrix, co-ingested components, storage, bioactivity, biological
exposure, acceptability and tolerance, how protocol developed for behavioral studies)?
Yes
No
Not applicable

11. Methods: Is the dietary comparator fully described (source, isocaloric, physical/sensory similarity to intervention)?
Yes
No

Not applicable

12. Methods: Was randomization based on nutrient intake?
Yes

No, but justified
Not applicable

C. Weaver et al. Advances in Nutrition 15 (2024) 100154
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13. Methods: Was allocation described?
Yes
No

Not applicable

14. Methods: Was blinding/limits to blinding fully described (nature and who was blinded, ie, participants, staff who delivered the intervention,
analytical staff), or if blinding not possible, are steps taken to avoid bias described?
Yes

No
Not applicable

15. Results: Do primary outcomes followed by secondary outcomes follow trial registration and include clinical, public health, and statistical
relevance as appropriate?

Yes
No

16. Results: Are ancillary analyses fully described (pre-specified or exploratory, reporting interaction terms, sensitivity analyses, and data
imputation where relevant)?

Yes
No
Not applicable

17. Discussion: Has key nutritional relevance been adequately described, ie, generalizability with consideration of background diet and popu-
lation, differentiating between efficacy and effectiveness, intent-to-treat vs. per-protocol, statistical vs. clinical relevance?

Yes
No

18. Discussion: Have influencing factors been fully discussed (choice of comparator, potential biases, dietary adherence, active constituent,
statistical adjustments)?

Yes
No

19. Are data made publicly available?

Yes
No

C. Weaver et al. Advances in Nutrition 15 (2024) 100154
the intervention but did state that the purpose was to test the
primary hypothesis that calcium and vitamin D supplementation
would lower the risk of hip and other fractures. Nowhere in the
article is the number of clinical sites or geographical represen-
tation of the participants described. Randomization by nutrient
status was not considered, although generalizability was likely
achieved with the large trial population. On average, the par-
ticipants had intakes near recommended levels of calcium and
vitamin D status. Enrolling participants with adequate nutrient
status relevant to the intervention has been challenged as par-
ticipants are less likely to respond to the intervention [23]. The
active intervention (1000 mg/d calcium as calcium carbonate
plus 400 IU/d vitamin D3), instructions for consuming the sup-
plements (2 tablets/d in divided doses with meals), and duration
of the intervention were adequately described. The rationale for
the doses selected, but not the duration, of the intervention (until
the study stopped) were given. Adherence to the intervention
(weight of returned pill containers) was clearly stated. However,
the nature of the placebo comparator was not described nor was
blinding discussed.

The statistical analysis plan considered baseline intakes of cal-
cium and vitamin D and vitamin D status by measuring serum
25(OH)D in a subset of the participants, contaminants (especially
10
use of hormone therapy), and intention-to-treat analysis specified
in the protocol. Although a flow chart was included, the results
included no explanation on whether the 684 participants who
withdrew were related to the intervention. Consideration of the
errors in self-assessment of dietary intakes, issues concerning
blinding and placebo, and lack of eligibility criteria on baseline
status of calcium and vitamin D were not discussed when inter-
preting the findings. The discussion included the possibility that
doses of the intervention may have been too low to achieve a
benefit. Although calcium and vitaminD resulted in some benefits,
the effects were modestly described as possibly related to a lower
rate of incidence of hip fracture than predicted, which reduced
power to 42%. Data availability was not discussed. Deficiencies
partly reflected expectations at the time of the study or journal
requirements, but an assessment illustrates the value an extension
could serve to better describe diet-related interventions.
WHI Dietary Modification Trial: low-fat diet and
cardiovascular disease

This WHI Dietary Modification Trial [24] describes a sec-
ondary analysis from the WHI and raises important questions
regarding the level of RCT protocol detail that should be



TABLE 2
Evaluations of published diet-related and nutritional trials using the proposed nutrition-additions to the CONSORT checklist1

Section Recommendations for nutrition trials WHI-
Ca/vit
D [22]

WHI-
fat
[24]

DASH-
Na
[29]

VITAL
[30]

PREDIMED
[32]

MISAME3
[35]

UPBEAT
[36]

NNS
[37]

Title and abstract
Title The intervention and primary finding

are clearly stated and RCT specified
0 1 1 0 1 1 1 1

Abstract The intervention (composition of the
food/supplement/pattern) and how
the intervention is delivered
(supplements, food, guidance, eating
behavior), along with dietary
adherence methods

2 1 0 1 2 1 1 2

Clinical/population relevance is
stated.

2 1 2 2 1 2 2 2

Introduction
Background and
objectives

Summary of relevant nutrition-
related research
Indicate strength and quality of
evidence
Biological plausibility
Population affected

1 0 1 1 1 2 2 2

If relevant, current population/group
recommendations or intake is given

2 0 2 2 0 2 0 0

Length of intervention justified 0 0 0 0 0 0 0 0
Purpose of the study and novelty
clearly stated

2 1 2 1 2 2 2 2

Methods
Trial design The trial design aligns with the

scientific question being addressed
Duration of the trial appropriate for
nutritional outcomes
Potential contaminants described

2 0 1 2 2 2 2 1

Participants Eligibility related to baseline
nutrition status
Eligibility for settings and locations if
applicable

0 0 2 0 1 2 2 1

Interventions Details of the diet-related
intervention
Comparators described
Compliance assessment clear

2 1 1 1 2 2 2 1

Safety, adverse
events

Pertaining to diet-related
intervention

2 NA 2 1 1 2 1 2

Outcomes Biomarker of exposure described 2 NA 2 0 2 2 2 2
Randomization Randomization based on nutrient

intake or status if relevant (eg, with
small sample sizes)

0 0 NA 0 0 2 NA 2

Blinding Blinding issues with diet described 0 0 2 2 2 2 0 2
Results
Participant flow (a
diagram is strongly
recommended)

Flow chart included
Diet-related dropouts described
Reasons for deviations from the
protocol

2 1 0 0 1 2 2 2

Baseline data Consideration of baseline nutrition
status

2 0 2 0 1 2 NA 2

Numbers analyzed Per-protocol/intention-to-treat
analyses described

2 0 2 2 2 2 2 �1

Outcomes and
estimation

Group differences and variance
adequately described

2 2 2 2 2 2 2 �1

Ancillary analyses Interaction terms, sensitivity
analysis, and data imputation
described

2 2 2 NA 2 2 2 2

Discussion
Limitations Accounted for choice of the

comparator, lack of or partial
blinding, and quality control, and
insufficient power for proposed

1 1 1 2 2 2 1 1

(continued on next page)
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TABLE 2 (continued )

Section Recommendations for nutrition trials WHI-
Ca/vit
D [22]

WHI-
fat
[24]

DASH-
Na
[29]

VITAL
[30]

PREDIMED
[32]

MISAME3
[35]

UPBEAT
[36]

NNS
[37]

analyses, including secondary
analyses

Fidelity Delivery of intervention as intended 2 0 1 2 2 2 1 2
Compliance Report participant compliance 2 0 2 2 2 2 1 0
Generalizability Efficacy or effectiveness and

generalizability adequately described
2 2 2 2 2 2 2 1

Interpretation Translation clear 2 1 2 2 2 2 2 �1
Other information
Protocol Data accessibility 0 0 2 0 2 2 1 1

DASH-Na, Dietary Approaches to Stop Hypertension-Sodium trialMISAME3, MIcronutriments pour la SAnt�e de la M�ereet de l’Enfant-3WHI-Ca/vit
D, Women’s Health Initiative calcium and vitamin D trialWHI-fat, WHI Dietary Modification Trial: low-fat diet and cardiovascular disease
1 Key: �1 ¼ misinformation, 0 ¼ absent, 1 ¼ alluded to but lacks sufficient detail, 2 ¼ adequately covered.
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included in such ancillary analysis articles (Table 2). As a mini-
mum, details regarding participant characteristics, group sizes,
intervention design and delivery, primary and secondary out-
comes, and fidelity and compliance to the intervention, which
precludes the need to refer to the primary outcome or trial pro-
tocol article, should be included. This article reported on the
intervention and post-intervention effects of following a low-fat
dietary intervention (target of 20% of energy from fat) on car-
diovascular disease (CVD) incidence according to baseline CVD
and blood pressure status. Scores were low (often 0 or 1 from a
range of �1 to 2) for the proposed additional parameters to
CONSORT for nutrition trials. The primary research findin-
g/outcome is not stated in the title. Although the abstract de-
scribes participant characteristics well, RCT design and
follow-up and key results, information on how the intervention
was delivered and dietary adherence assessment methods are
absent, with the conclusion only generically describing the
clinical or population relevance of the key findings. Of the 4
checklist recommendations regarding the introduction content
for diet-related RCTs, only the purpose of the study and novelty
are alluded to. However, the originality in approach and ratio-
nale for this further analysis relative to the previous relevant
WHI outputs [24–28] is not clearly described. Apart from these
previous WHI study publications, no summary of the relevant
literature on the effect of low-fat diets on CVD outcomes was
included. Although some detail on dietary targets and the de-
livery of the intervention is included in the methods, key infor-
mation such as the length of the intervention and eligibility
related to baseline nutrition status are absent. The text
describing dietary intake and adherence is vague: “Dietary
intake was monitored by obtaining periodic food frequency
questionnaires (FFQs) and by performing laboratory analysis of
blood specimens for a subsample of women (5.8%),” with no
information given as to the timing of the assessments, the key
criteria considered in the FFQ, or the biomarkers quantified in
the blood samples, and thus the reader must refer to other
sources to obtain this information. The brief statistical section
does not sufficiently describe what constituted per-protocol
analysis. The results are clearly and comprehensively
described. However, no information is given if the dropouts were
diet-related, if there were deviations from the protocol, whether
the results of per-protocol compared with intention-to-treat an-
alyses agreed. Furthermore, the response to intervention was not
12
stratified according to the baseline nutrition status or adherence
to the intervention. Although, the discussion considers media-
tion analysis to examine the influence of postrandomization
differences in dietary variables on coronary heart disease hazard
ratios that contrast the intervention group with the comparison
group, unusually these data are not presented in the results
section. In this secondary analysis article, there is no discussion
of the fidelity of the intervention or participant adherence.
Dietary Approaches to Stop Hypertension-Sodium
trial

The Dietary Approaches to Stop Hypertension (DASH)-Sodium
trial [29], despite being published before the inception of CON-
SORT, is a comprehensive and informative report. Nevertheless,
the article could have benefited from increased detail as defined
by the recommendations for a nutrition-specific CONSORT
extension discussed herein. The strengths of the DASH report lay
in a clear purpose statement for the research and corresponding
completeness of results, missing only the CONSORT flow chart
and additional detail on dropouts and deviations, likely due to the
age of the article and journal requirements at that time. The title
of the article did not indicate the study design or primary finding,
and the introduction could have been strengthened by a better
summary of supporting research, including a justification for the
intervention period. The methods section was adequate,
including clear descriptions of population groups included, the
eligibility criteria, safety of the intervention of assessment of
safety measures, definition of the biomarker of exposure (urinary
sodium), and blinding. Details on obtained ethics committee
approval were given. The methods, however, lacked sufficient
detail on trial duration, details of the comparator diet and
compliance measurements and thresholds used. Instead, the
reader was directed to previously published research. The results
section lacks information about the recruitment setting, and the
overall findings reported only the results from intent-to-treat
analysis, which was based on using imputing missing data with
baseline values. Reporting adherence measures would have
facilitated a better interpretation of the results. The discussion,
although articulate, lacked details on the choice of comparator,
blinding, and quality control, as well as a discussion on inter-
vention fidelity. Potential mechanisms of action of the interven-
tion effects were not discussed. Overall, the interpretation of the
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results and their generalizability were appropriately presented.
There was no clear declaration of conflicts of interest aside from
listing study sponsors.
Vitamin D and Omega-3 Trial
The VITamin D and Omega-3 Trial (VITAL) [30] investigated

the impact of long-term supplementation on cancer and
CVD-related outcomes. The VITAL study was presented in 2 ar-
ticles, in which the impact of vitamin D and omega-3 supple-
mentation were presented separately [30,31]. Per our criteria,
VITAL was rated as moderate, as several essential elements
inherent to a strong dietary intervention were either weak or
absent (Table 2). Although this was a robust study conducted in a
large US cohort, the main outcome/primary research finding is
not cited in either article title. Although the clinical relevance of
the population was clearly stated in the abstract, key details in
relation to the supplements and any biomarkers of compliance
were lacking. In the introduction, the population relevance was
well articulated, however, key background details pertaining to
the current state of the art of the relevant nutrition-related
research and biological plausibility were lacking. A clear and
strong RCT design is strength of VITAL, and Figure 1 in the
vitamin D article presents essential elements related to screening,
randomization, and follow-up of the study cohort. Nevertheless,
baseline vitamin D and/or long chain n–3 polyunsaturated fatty
acid (LC n–3 PUFA) status, which would no doubt affect the
outcome, were not captured in the methodology. Presumably,
this study was conducted in several centers, however, details
were not provided. In terms of monitoring the intervention,
VITAL lacked robust biomarkers of compliance, which would
have accurately assessed actual intervention/exposure to the
nutritional intervention. VITAL reported adverse events that
included hypercalcemia, kidney stones, and gastrointestinal
symptoms in the vitamin D article and gastrointestinal symptoms
and major bleeding events in the omega-3 article. VITAL took an
intention-to-treat statistical approach, and all outcomes of the
statistical analysis are clearly described. The discussion presents
the findings in a balanced fashion within the context of previous
studies, including the presentation of negative findings. Also, the
authors do acknowledge potential limitations in terms of a single
dosage of vitamin D and LC n–3 PUFA, as well as a relatively short
intervention time of 5.3 y follow-up, given the pathological pro-
gression from health to incident disease can often extend over
decades for both disease outcomes.
Prevenci�on con Dieta Mediterranea trial
The Prevenci�on con Dieta Mediterranea (PREDIMED) study

[32] was a multicenter RCT comparing a Mediterranean Dietary
Pattern enriched with either extra virgin olive oil or mixed nuts
with a low-fat diet control on cardiovascular events in at-risk
individuals. A detailed description of the methodology was
presented initially as a cohort profile: design and methods of the
PREDIMED Study [33] with the primary outcome article [34]
containing a supplementary appendix with additional protocol
information. These articles are accompanied by a research pro-
tocol available on the PREDIMED study website (www.
predimed.es). The accessibility of this information is a major
strength of this trial. A trial of this magnitude together with
intervention resources are valuable tools for readers. The article
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published based on a re-analysis, Estruch et al. [32], has been
used to review PREDIMED for this opinion piece. PREDIMEDwas
a relatively robust trial report with more than 65% of elements
inherent to a strong dietary intervention (score of 2) adequately
covered (Table 2). The article title did not indicate that it was an
RCT or clearly state the main finding. The relevance of the trial
for a clinical population was alluded to but additional detail
around impact and significance could have been added. The
abstract provided excellent detail about the dietary intervention.
The introduction provided an overview of the rationale for the
intervention, previous research, and the potential benefit of the
findings from a public health perspective. Biological plausibility
was not clearly articulated. Given the population is Spanish, it
may have been more appropriate to include the baseline adher-
ence score (average 8–9 out of a 14-point Mediterranean dietary
adherence score) in the main article rather than as supplemen-
tary information. Although there was no justification for the
length of the intervention, the authors described the statistical
power required and length of trial and subsequent use of stop-
ping boundaries and P values for stopping the study at each
yearly interim analysis for adverse effects. There was no eligi-
bility related to baseline nutrition status stated in the article,
rather eligibility was based on age and other cardiovascular risk
factors. Settings and locations of the trial centers were described,
but the eligibility of clinics that participated was not explained.
Presumably, these clinics were selected based on the character-
istics of patients that attended that matched the intervention
eligibility criteria. A detailed flow chart was included in sup-
plementary material; however, the reasons for withdrawals were
absent. Although a dietary intervention trial that manipulates
whole diets cannot be blinded to the participant or investigator,
the PREDIMED report described the blinding of various outcome
measures and committees. The end point adjudication commit-
tee that examined medical records related to end points was
blinded to the intervention group randomization. A particular
strength of this study is the detail of the dietary intervention and
comparator intervention together with measures of dietary
adherence. Adverse events relating to dietary intervention were
captured in yearly questionnaires. Similarly, dietary issues with
the intervention such as difficulty with chewing nuts were dealt
with by offering alternative consumption methods. Statistical
methods were well outlined; the analysis was conducted based
on the intention-to-treat with per-protocol cutoffs adequately
described.

MIcronutriments pour la SAnt�e de la M�ere et de l’Enfant-3
De Kok et al. [35] presented the findings of a randomized

controlled efficacy trial [MIcronutriments pour la SAnt�e de la
M�ere et de l’Enfant (MISAME)-3] that compared the effect of a
fortified balanced energy protein supplement against a standard
of care iron and folic acid supplement in a population of pregnant
women in Burkina Faso. The effects on birth outcomes (as one of
the primary outcomes) were reported in the present manuscript,
together with other secondary outcomes at birth. The second
primary outcome (child growth at 6 mo) will be reported in a
separate manuscript, together with the findings of the inter-
vention during the lactation period. The findings of the
biochemical analysis will also be published separately. Although
a combination of all outcomes in one manuscript would have
been informative, it could have led to a lengthy article and

http://www.predimed.es
http://www.predimed.es
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probably delayed the publication of the findings considerably.
Describing the approach to publish the different findings, how-
ever, was informative and will help orientate the reader toward
other findings of the trials.

The trial was reported with sufficient detail, although the
description of the specific primary outcome and composition of
the supplement in the intervention group could be improved in
the title and abstract, respectively. The length of the intervention
was not specified. The timing of introducing the supplement
during gestation, however, was reported. Overall, the remainder
of the manuscript contained sufficient detail on conflicts of in-
terest, availability of a study protocol, ethical approvals and an a
priori statistical analysis plan, with details of per-protocol anal-
ysis, cutoffs, procedure to assess adherence, and ancillary ana-
lyses. Although the effectiveness of the intervention was
described in detail, the article did not contain an explicit state-
ment on the generalizability of findings.

Strength of the article is the availability of supplementary
materials that contain the findings of complete case, per-protocol,
and subgroup analyses by potential treatment modifier. A specific
website is provided where most study material such as ques-
tionnaires and details of the procedures followed can be down-
loaded freely. The participant-level study data could not be
shared due to the informed consent procedures. In the absence of
a data access committee, a contact of the ethics committee is
provided to handle data requests.

UK Pregnancies Better Eating and Activity Trial
The UK Pregnancies Better Eating and Activity Trial (UPBEAT)

is an RCT comparing a diet and physical activity behavioral
intervention with standard antenatal care on the incidence of
gestational diabetes and large for gestational-age infants [36]. The
UPBEAT study scoredmostly 2 and 1 (Table 2). The delivery of the
intervention is well described in the abstract section; however,
there is no description relating to the composition of the diet and
physical activity behavioral intervention. Only at the end of the
abstract did it become clear that diet and physical activitywere the
key components of the intervention. Similarly, the primary
outcome of the study was not presented in the title but appears at
the end of the background section. Of the 4 recommendations
proposed for the CONSORT nutrition extension (Table 1), UPBEAT
did not report on current population recommendations or dietary
intake or justify the length of the interventionwithin the antenatal
period. There was a detailed discussion on research, mainly from
systematic reviews and quality of evidence. The length of inter-
vention was not justified, and there is little explanation on bio-
logical plausibility. What is missing is information on usual or
current care for this group. NICE guidelines are mentioned in the
methods section, in termsof early screening for glucose intolerance
but not explained. The reader is referred to a previously published
protocol for recruitment details. Several factors noted in the
Nutrition Extension CONSORTmay not be completely relevant for
behavioral interventions. In the UPBEAT study, the outcomes are
described extremely well, but there is no biomarker of exposure.
The primary outcomes were the presence of gestational diabetes
and the incidence of large-for-gestational-age infants. Similarly,
randomization was done by minimization of nonnutritional fac-
tors. Blinding of participants and investigators to a behavioral
intervention is impossible; however, there was no mention of
14
blinding relating to analyses of outcomes. Furthermore, baseline
nutrition status was not particularly relevant in this study as BMI
was the key consideration. For the 5 topics listed in the consensus
recommendations for discussion, reporting of UPBEAT had little
information on limitations, fidelity, and compliance to the inter-
vention, key reporting criteria for behavioral interventions.
Nonnutritive sweetener “omics” trial
The nonnutritive sweetener (NNS) RCT on glucose tolerance

and changes in the oral and fecal microbiome and plasma
metabolome represents a study using “omic” tools to explain
individual responses to a diet intervention [37]. The precision
nutrition paradigm is based on the premise that substantial
variation exists between subjects in terms of diet-related disease
risk and response to dietary interventions. In terms of advancing
the state of the art, it is essential that the magnitude of interin-
dividual variability in response to any nutrition supplementation
or intervention, after accounting for sources of variability not
attributable to supplementation, is characterized. Within-subject
variability includes variability attributable to changes in the
outcome due to chronic biological, behavioral, or environmental
changes that are unrelated to the intervention, including any
number of coincidental lifestyle factors. Importantly,
within-subject random variation can be so large it may explain
most, if not all, the apparent interindividual variability in
response to the intervention. The NNS trial illustrates a great
need to standardize reporting and develop good practices for
data sharing. So much data are generated with “omics” ap-
proaches that many discoveries could occur for many years if
made publicly available.

The title lacked a description that it was an RCT. Background
diet information of the participants was not reported, but eligi-
bility criteria included non-NNS use. The source of the NNS for
the trial was not given. There was no apparent statistical analysis
plan, and the main outcomemeasure (glucose tolerance test) was
not the main outcome listed in the clinicaltrials.gov, ie, contin-
uous glucose monitoring, which may be more related to the gut
microbiome than an acute tolerance test. Dietary contamination
was considered and key covariates such as age, gender, BMI, and
smoking were described. Responders were compared with non-
responders, but there was no a priori definition of criteria for
determining a responder and sometimes 3 were chosen and
sometimes 4, which appeared to be cherry-picking and risked
breaking randomization. For a characteristic of “responder” or
not, a repeated test would be needed to determine if the response
was within normal variation, particularly as there is overlap
between groups. This would be specifically important for an
outcome such as the glycemic response, which would have a high
within-person coefficient of variation. Some perspective of
clinical relevance of a statistically significant effect on glucose
area under the curve is warranted. Thus, lacking clear informa-
tion, a score of �1 was given for numbers analyzed, group dif-
ference determinations, and translation of results. Two authors
disclosed key relationships with personalized nutrition com-
panies that may benefit from the publication of this manuscript,
and 1 author was a member of the scientific advisory board of the
journal in which this trial is published. In summary, the report-
ing of this trial scored poorly on many of the features we propose

http://clinicaltrials.gov
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for consideration in a CONSORT checklist focused on nutrition
trials (Table 2), but personalized nutrition is a timely area, and
this study is seen as advancing the field. It is imperative to
formulate reporting guidelines as the field progresses forward
using this exciting approach.

Conclusions and Inviting Further Input

The perspectives offered herein provide some evidence for
the desirability, timeliness of a nutrition extension to the existing
CONSORT guidelines, and the general acceptability of such
guidelines by the nutrition community and respective journal
editors. We recognize that many of the deficiencies we identified
are not unique to nutrition trials, but a recent review of nutrition
trials illustrates the extent of compliance with current CONSORT
guidelines [38]. Of 400 trials reviewed, only 69% were regis-
tered and many of these lacked sufficient details of outcomes and
treatment effects and information to inform risk of bias assess-
ment, Protocols were available in only 14% of the trials and
statistical analysis plans in 3%. We investigated the applicability
of a nutrition extension to CONSORT to improve the reporting
quality of trials conducted in the nutrition domain that have
previously relied on CONSORT for their reporting. Through both
peer-led discussions as well as those with the editors’ group, we
are cognizant of the need to keep the burden on authors, editors,
and reviewers low, such that the final guidelines, although
comprehensive, should be kept as short as possible.

The next steps are to initiate a formal guideline development
process with stakeholders, per guidelines development recom-
mendations [8]. Our proposal may need further refinement in
line with updates to the CONSORT guidelines that are currently
ongoing [39], yet through this present article and our previous
manuscript, we hope to have triggered interest and engagement
in an initiative to improve the reporting of RCTs in nutrition.
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