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ABSTRACT

Despite evidence that nutrition can play a substantial role
in curbing the burden of chronic disease, findings reported
in the nutrition literature have been plagued with debate
and uncertainty, including questions about the confidence
we can place in evidence from observational studies,

the validity of dietary intake data, and the applicability of
randomised trials to real-world patients or members of
the public. Structured nutrition users’ guides (NUGs) to
evaluate common research study designs (ie, randomised
trials, cohort studies, systematic reviews and clinical
practice guidelines) addressing nutrition questions will
help clinicians and their patients, as well as health service
workers and policy-makers, use the evidence to make
more informed decisions on disease management and
prevention. In addition, NUGs will provide comprehensive
teaching materials for nutrition trainees on how to
appraise, interpret and apply the research evidence.

We hereby introduce a series of structured NUGs for

the literature on nutrients, foods and dietary patterns

and programmes. Each article will address three key
components when assessing different study designs used
to assess nutrition interventions or exposures, including
(1) assessing the methodological quality of the study, (2)
interpreting study results (magnitude and precision of
treatment or exposure effects for outcomes of benefit and
harm) and (3) applying the results to unique patient or
population scenarios based on their health-related values
and preferences related to the potential benefits, harms,
convenience and cost of an intervention.

This series of articles will serve to empower clinicians,
health service workers and health policy-makers to better
understand the validity, interpretability and applicability of
the nutrition literature, while also helping practitioners and
their clients make more evidence-based, value-sensitive
and preference-sensitive nutrition decisions.

Worldwide, chronic  non-communicable
illnesses represent the largest burden of
disease. There is good evidence that healthy
eating habits represent one of the cornerstones
to primary prevention of chronic disease.'™
Nutrition-related deficiencies and disease
may have a substantial impact on disability-
adjusted life years and death. For instance, one
2017 estimate suggested that dietary habits
accounted for 10.9million deaths globally.*

Despite the evidence that nutrition can play
an important role in curbing the burden of
chronic disease, nutrition plays only a minor
role in most clinicians’ practice. For those
trained in medicine, providing nutritional
counselling in clinical practice comes with a
unique set of challenges, including a lack of
nutrition training in medical school, lack of
time and lack of financial compensation for
offering such counselling.”® For those trained
in nutrition, there may be considerable vari-
ability in evidence-based practice training.”

Providing the highest-quality nutrition
care depends on a clinicians’ knowledge and
skills in evidence-based practice, including
skills to ask a structured question and
acquire, appraise, interpret and apply the
best available evidence within the context
of clinical expertise and patient values and
preferencesj_9 However, dietitians, physi-
cians and other healthcare workers may
lack these skills,7 1011 \vith a recent literature
review finding no studies among dietitians
that have reported on their competencies in
interpreting the absolute magnitude (size) of
effect, or the certainty of evidence in effect,
competencies essential for optimising clinical
nutrition decision-making.’

For those who lack evidence-based prac-
tice skills, or the time to use their skills, pre-
appraised and pre-interpreted evidence by
methodologists allows clinicians to more
accurately inform and guide their patients
with clinical decision-making. While many
comprehensive up-to-date resources with pre-
appraised/interpreted evidence in medicine
exist (eg, UpToDate, Dynamed, McMaster
Plus; BMJ Best Practice), pre-appraised/
interpreted evidence specific to clinical and
public health nutrition (ie, Evidence Analysis
Library, Practice-based Evidence in Nutri-
tion) are fewer and not always up to date.

In healthcare practice and policy, both
clinicians and authorities have accepted
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the importance of evidence-based practice, including
shared decision-making informed by the best available
evidence as well as patient or population values and pref-
erences. This is no less true for nutrition care, for which
clinicians and policy-makers must consider the best
available evidence and its bearing on unique nutrition-
related decisions based on the values and preferences of
the target patient or population.” ' Value-sensitive and
preference-sensitive decisions must ultimately follow
from weighing the trade-offs between potential benefits,
harms and costs of alternative treatment or prevention
strategies, the certainty of evidence informing estimates
of these key considerations, and the ability of people to
implement and adhere to a nutrition or diet recommen-
dation, particularly if burdensome.

We anticipate that this series of articles will provide a
welcome and thought-provoking set of structured users’
guides for clinicians and healthcare professionals (eg,
health service workers, policy-makers) using nutrition
research articles to guide practice and policy, a series of
articles that can also be used to support informed, shared
decision-making with patients and clients. The series will
include guidance on how to appraise, interpret and apply
randomised trials, cohort studies, systematic reviews and
practice guidelines, while also laying the foundation for
future articles considering emerging approaches to nutri-
tion and medical research (eg, Mendelian randomisa-
tion; platform and adaptive trials; planetary health). As
compared with avariety of other “appraisal” checklists used
in nutrition that focus almost exclusively on methodolog-
ical quality and/or risk of bias (ie, appraisal), particularly
unique to our framework is the guidance on interpreting
and applying study results including interpreting the
absolute magnitude of treatment effect (eg, from trivial
to small, moderate or large) for people-important health
outcomes’ " '* and applying the evidence together with
patient or client values and preferences. A third compo-
nent of evidence-based practice is health service exper-
tise. For example, expert, experienced clinicians play an
important role in interpreting the evidence, including
laboratory results, and guiding patients to make informed
decisions. Ideally, clinicians are highly skilled in the prin-
ciples of evidence-based practice’ and are particularly
skilled in determining the best available evidence (eg,
systematic reviews, umbrella reviews, practice guidelines)
and engaging with patients based on their unique circum-
stances, including the patients’ health-related values and
preferences. A clinical practice based on expertise alone
however may, in many instances, be less trustworthy given
that clinicians (ie, humans) are prone to many cognitive
biases and to clinical time constraints.”®

With respect to nutrition users’ guide articles on
summary evidence (systematic reviews, guidelines),
this series will adhere to guidance from the Grading of
Recommendations Assessment, Development and Evalua-
tion (GRADE) working group that, in a four-category clas-
sification of certainty of evidence (high, moderate, low
and very low), considers systematic reviews of randomised

controlled trials (RCTs) to startat high certainty evidence,
with guidance on five factors (ie, risk of bias, indirectness,
inconsistency, imprecision, publication bias) that can
justify rating the certainty of evidence down." '® Observa-
tional studies typically start at low certainty evidence,”'” or
if they start at high (eg, Risk Of Bias In Nonrandomized
Studies of Interventions risk of bias tool), they are typi-
cally downgraded for serious issues of bias.'” The reason
for this guidance is that observational studies inevitably
suffer from a risk of substantial residual confounding'
and risk of publication bias,' and only in the presence
of large associations (eg, relative risk >2 or <0.5) or valid
dose-response gradients can they provide higher certainty
evidence, provided there are no other serious *limita-
tions (table 1).

Nutrition evidence is unique in that RCTs may be
absent for many clinical or public health nutrition ques-
tions, many nutrition RCTs lack genuine placebos and are
challenging to blind, RCTs of dietary interventions may
be challenging to adhere to and may not be long enough
to capture impacts on hard endpoints (eg, mortality),
and, unlike pharmaceuticals, many interventions aim to
modify existing variables that participants are exposed
to.” Thus, some have argued that evidentiary standards
should differ for nutrition, and that prospective cohort
studies may sometimes be as helpful as RCTs in judging
estimates of effect of therapy or exposure.”’™ Indeed,
the GRADE method includes provisions that authors of
systematic reviews based on observational studies may rate
up the certainty of evidence in certain situations (table 1),
resulting in moderate or high certainty evidence, when
justified typically based on large associations or a cred-
ible dose-response gradient.'®* The GRADE method also
includes provisions for downgrading systematic reviews of
RCTs* to account for some of the inherent challenges in
nutrition interventions that compromise the certainty of
evidence (eg, risk of bias related to poor or infrequent
dietary intake assessments, and indirectness when the
target intervention is a nutrient evaluated in pragmatic
trials that are not isocaloric).

GRADE also provides guidance on moving from
the best available evidence (ie, systematic reviews) to
decision-making (ie, guideline recommendations)
using an evidence-to-decision framework.”’” When, for
example, itis clear that the desirable outcomes (benefits)
outweigh undesirable outcomes (harms) and when the
certainty of evidence is high, a strong recommendation
is typically most appropriate, particularly if all or almost
all patients or members of the public would be willing to
take the intervention based on a systematic summary of
their values and preferences. If there is a close balance
between the benefits and the harms and the certainty
of evidence is low to moderate, a conditional (or weak)
recommendation is most appropriate. With conditional
recommendations, shared decision-making is particu-
larly encouraged, and decisions should be driven by the
patients or target populations’ values and preferences
(box 1).
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Table 1
evidence for each outcome (systematic reviews)®

Grading of Recommendations Assessment, Development and Evaluation approach to determine certainty of

(1) Establish initial level of

certainty certainty

(2) Consider lowering or raising level of

(3) Final level of certainty
rating

RCTs can be rated Observational studies
down if serious

Initial certainty in an estimate of

Certainty in an estimate

can be rated up if of effect across all

Study design  effect issues with: robust evidence of: considerations graded as:
Randomised High certainty Risk of bias Large effect [ YarYaYes)
controlled trials (RCTs start at high certainty & can High
(RCTs) be rated down)
Observational ~ Low certainty Inconsistency Dose response S0
studies (observational studies start at low Moderate
eg cohort, certainty & can be rated up)*
case-control
Indirectness All plausible confounding @ OO
& bias would reduce a Low
demonstrated effect, or
would suggest a spurious
effect if no effect was
observed
Imprecision @000
Very low

Publication bias

Certainty of estimates of effect for each health outcome or indicator (surrogate):
High: we are very certain that the true effect lies close to that of the estimate of the effect.
Moderate: we are moderately certain in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a

possibility that it is substantially different.

Low: our certainty in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low: we have very little certainty in the effect estimate: the true effect is likely to be substantially different from the estimate of the

effect.

Certainty of evidence is a continuum; any discrete categorisation involves some degree of arbitrariness. Nevertheless, advantages of

simplicity, transparency and vividness outweigh these limitations.

*Alternatively, if a systematic review team uses the Risk Of Bias In Nonrandomized Studies of Interventions/Exposures tools to assess
a body of evidence of non-randomised studies, the body of evidence starts at high certainty, and is assessed for potential study
limitations, typically resulting in rating down due to serious risk of bias issues.

Those who support applying the GRADE approach to
nutrition research recognise that biases, such as unac-
counted confounders in observational studies, often
impact the validity of effect estimates.**™ For instance,
a meta-analysis of nine cohort studies including over
290000 patients claimed a 25% (95% CI 7% to 40%)
relative risk reduction in coronary heart disease among
men consuming supplemental vitamin C.”' In contrast,
the Physicians’ Health Study II,** a factorial RCT that
enrolled over 14500 male physicians and followed them
for upwards of 10 years, demonstrated no difference in
coronary heart disease when comparing vitamin C versus
placebo (HR 0.99; 95%CI 0.89 to 1.11). These same
studies showed discrepant results between cohort and
randomised trials for vitamin E and cardiovascular disease.
These examples demonstrate there were confounding
variables that accounted for the 25% relative risk reduc-
tion in heart disease associated with vitamin C reported in
observational studies assessed in the meta-analysis.

Nutrition content expertise is needed to apply the
GRADE approach to nutrition research, as interpretation
and application require knowledge of topics such as nutri-
tional biochemistry and/or physiology, the strengths and

limitations of nutrition assessment methods (ie, dietary
intake data, biomarkers), and knowledge of behavioural
science. For instance, in well-designed and conducted
nutrition studies, known prognostic factors should
include both baseline dietary intakes and indicators of
baseline nutrient status if potentially valid biomarkers
exist (eg, red blood cell omega-3 fatty acids status, or
25-hydroxyvitamin D status in an omega-3 or vitamin D
intervention study).” Few observational studies or RCTs
in nutrition quantify the exposure of interest present
at baseline in the diet and/or endogenously in tissues.
Failure to consider baseline intake and/or status as a
component of the inclusion criteria or as pre-specified
subgroup analysis may put the results of a study at risk of
bias, particularly when attempting to assess the effective-
ness of a nutrient relative to baseline nutrient status, such
as the utility of vitamin D supplementation in those with
lower baseline vitamin D status. Indeed, large randomised
controlled trials aiming to answer such questions have
typically recruited participants irrespective of their base-
line vitamin D status, ultimately recruiting individuals
with average baseline 25-hydroxyvitamin D levels already
in the observed ‘protective’ range.”
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Box1 GRADE approach to determining strength of

recommendation (guidelines)®

Strong recommendation

1. High certainty evidence

2. Desirable (benefits) consequences clearly outweigh undesirable
consequences (harms), or vice versa

3. All or almost all fully informed individuals in the target population
would choose the recommended course of action.

4. Wording: “We recommend...”... “for intervention”, or “against
intervention”

Conditional (weak) recommendation

1. Low certainty evidence

2. Close balance between undesirable and desirable consequences.

3. Many fully informed individuals in the target population would
choose the recommended course of action but a substantial minor-
ity would not.

4. Need for shared decision-making

5. Wording: “We suggest...”...
intervention”

“for intervention”, or “against

Note: When guideline panellists are faced with predominantly ‘moderate’
certainty evidence, conditional recommendations are more likely; however,
it is at the discretion of the panel and ideally driven by value and preference
data (ie, for a strong recommendation would all or almost all fully informed
individuals choose the recommended course of action).

Another nuance of nutrition interventions is that many
nutrition interventions lack an inert placebo to compare
against. Rather, modifying intakes of specific foods typi-
cally occurs via their replacement for other foods (ie,
the replacement of saturated fatrich foods with polyun-
saturated fatrich foods), leading to an inherent substi-
tution effect. Specific substitutions may not be explicit
in the intervention’s design, complicating interpretation
of observed effects without rigorous dietary assessment
methods to identify modifications. Ultimately, multiple
studies are typically needed with consistent results to
provide high confidence in the relationship between
specific foods/nutrients and health outcomes, accounting
for their effects relative to various potential comparator
foods/nutrients. These unique elements of nutrition
interventions are critical to consider in systematic reviews
and meta-analyses of the literature, as many similar inter-
ventions captured by inclusion criteria may have resulted
in variable substitutions and may have occurred in popu-
lations with varying baseline intakes/status, resulting in
varying results.

As the field of nutrition continues to tackle diet-chronic
disease relationships, and embraces ‘precision nutrition’
in an effort to explain inter-individual variation in the
response to nutrition interventions, it is critical to ensure
evidentiary standards are methodologically robust and
transparent (including the need for study protocols for
observational studies) to ensure nutrition recommenda-
tions provided to the patient or members of the public
are optimally trustworthy. Overall, we anticipate that the
guidance that this series generates will ultimately further
the understanding and discussion of how the nutritional
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literature can best guide clinical and population health
practice considering issues of validity (risk of bias), the
magnitude and precision of exposure or treatment effects
on health outcomes, and the applicability of study results
to the target patient or population.” ™ This series can also
be used by those designing courses in critical appraisal
and evidence-based nutrition practice, while also serving
to empower health service workers, guideline panellists
and policy-makers to better understand the strengths and
limitations of the nutrition literature.
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