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Abstract

Implementation of prevention policies has often been impeded or delayed due to the lack of
randomized controlled trials (RCTs) with ‘hard’ clinical outcomes (e.g., incident disease,
mortality). Despite the prominent role of RCTs in health care, it may not always be feasible to
conduct RCTs of public health interventions with hard outcomes due to logistical and ethical
considerations. RCTs may also lack external validity and have limited generalizability. Currently,
there is insufficient guidance for policymakers charged with establishing evidence-based policy to
determine whether an RCT with hard outcomes is needed prior to policy recommendations. In this
context, the purpose of this paper is to assess, in a case study, the feasibility of conducting an RCT
of the oft-cited issue of sodium reduction on cardiovascular outcomes, and then propose a
framework for decision-making, which includes an assessment of the feasibility of conducting an
RCT with hard clinical outcomes when such trials are unavailable. We designed and assessed the
feasibility of potential individual- and cluster-randomized trials of sodium reduction on
cardiovascular outcomes. Based on our assumptions, a trial using any of the designs considered
would require tens of thousands of participants and cost hundreds of millions of dollars, which is
prohibitively expensive. Our estimates may be conservative given several key challenges, such as
the unknown costs of sustaining a long-term difference in sodium intake, the effect of differential
co-treatment with anti-hypertensive medications, and long lag-time to clinical outcomes. Thus, it
would be extraordinarily difficult to conduct such a trial, and despite the high costs, substantial
risk for a spuriously null result. A robust framework, such as the one we developed, should be
used to guide policymakers when establishing evidence-based public health interventions in the
absence of trials with hard clinical outcomes.

Introduction

Decision-makers charged with protecting and promoting public health and equity often have
to rely on imperfect evidence. While much has been written about the need to base policy
decisions on the best-available evidence,12 it is not always clear whether better evidence,
especially from randomized controlled trials (RCTs), will ever be forthcoming. Thus, there
is a tradeoff between waiting for additional evidence regarding risks, benefits, and costs, and
failing to take action that may protect the public from avoidable health harms.

Despite the gold-standard level of evidence that RCTs provide, it may not be feasible to
conduct RCTs of population-level public health interventions on hard clinical outcomes
(e.g., incident disease, mortality) due to practical (e.g., cost, number of participants, trial
duration) and ethical considerations (e.g., long-term non-treatment of control participants).
Further, RCTs of complex exposures such as diet, physical activity, or other lifestyle factors
related to chronic disease risk may be misleading due to interactions and synergies among
these factors.3 RCTs may also lack external validity and might not translate into effective
policy. Policies to reduce tobacco use, require seat belts, and establish blood alcohol
concentration limits for operating a vehicle were implemented without RCTs and have
resulted in substantial public health benefits.# For these examples, high-quality observational
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studies and continued evidence accumulation, including policy evaluation, have played an
important role in implementing and refining prevention policy.

Prevention policy proposals often stir debate. Debates may center on issues of individual
liberty versus societal benefits, personal responsibility versus structural or social
determinants of health, industry interests versus public good, or the value proposition for
investment in prevention.>® These issues are difficult to resolve, and therefore, the focus of
deliberations may be shifted to the strength of evidence to support action, which in turn may
be debated.> Because of their place in the evidence hierarchy, a lack of RCTs with hard
clinical outcomes has been cited as a reason to avoid or delay implementation of some
prevention policies.”-? In cases where RCTs are not feasible, such calls may confuse or
delay the debate and subsequent decision-making.

Population-wide sodium reduction is a widely-cited example of a cardiovascular prevention
policy issue for which there is disagreement about the evidence for action and the feasibility
of conducting an RCT with hard clinical outcomes (i.e., cardiovascular events and deaths). A
2005 Dietary References Intakes report recommended explicit assessment of the feasibility
of a large-scale clinical trial on this topic; to our knowledge, a rigorous assessment has yet to
be conducted and published.19 Additionally, while there are several existing frameworks for
considering evidence for policymaking,? to our knowledge, there is no framework that can
be applied to move beyond an impasse when there are calls for RCTs to resolve debates
about the evidence to support action. Therefore, the purpose of this paper is to assess, in a
case study, the feasibility of conducting an RCT of sodium reduction on cardiovascular
outcomes, and propose a framework for decision-making which includes an assessment of
the feasibility of conducting an RCT with hard clinical outcomes. Our findings can add to
the approaches currently used for evidence-based policy making by stakeholders such as the
science advisory committees for the Dietary Guidelines for Americans and Physical Activity
Guidelines for Americans, the US Preventive Services Task Force (USPSTF), the
Community Preventive Services Task Force, non-governmental organizations, government
officials, and research sponsors, including private foundations and the National Institutes of
Health (NIH).

Case Study — Randomized controlled trials of sodium reduction on

cardiovascular outcomes

Reducing sodium intake lowers blood pressure,!! a generally accepted surrogate endpoint
for clinical cardiovascular outcomes.12 However, controversy exists within the scientific
community. Whereas intervention studies consistently demonstrate reducing sodium intake
reduces blood pressure, some observational studies report null or paradoxical findings
regarding the association between sodium intake (or excretion) and cardiovascular
outcomes.13:14 Some scientists recommend RCTSs with hard outcomes be completed to
inform policymakers,8° though others have posited such trials are neither necessary nor
feasible.1516 To inform decision-making and advance the discussion about the feasibility of
an RCT of sodium reduction on clinical outcomes, we designed several types of trials and
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estimated the resources required, based on our collective experience in designing,
conducting, and overseeing similar human clinical trials.17-22

Design considerations in individually-randomized trials

We first considered individually-randomized, multi-center trials of sodium reduction
conducted among either a high-risk population or among a general, primary prevention
population of adults. In each scenario, design considerations such as intervention duration,
primary outcome, event rates, and effect sizes are based on experiences of major
cardiovascular disease prevention trials such as PREDIMED, SPRINT, and VITAL.22-24 The
rationale for the parameters used to estimate the required sample size is provided in Table 1.
We planned for individual participants to receive the intervention (low-sodium or control
diet) for an average of 5 years, similar to the intervention duration in the PREDIMED trial.23
The primary outcome, a composite of myocardial infarction, other acute coronary
syndromes, stroke, heart failure, and death from cardiovascular causes, was the same
outcome used in the SPRINT trial.22 We assumed controls from the high-risk population
would have an event rate of 2.25% per year, similar to SPRINT,22 which included adults
aged =50 with a systolic blood pressure of 130-180 mmHg with increased cardiovascular
disease risk. We assumed controls from the primary prevention population would have an
event rate of 1.0% per year, similar to that anticipated in the VITAL study but adjusted
upwards due to the broader endpoint we selected.24 We estimated the sample size required to
detect a hazard ratio of 0.85, which is somewhat smaller than the effect size used in SPRINT
and other major treatment trials.22 We expect greater non-adherence to a lifestyle
intervention than pill-based interventions and co-treatment of hypertension among controls
which could reduce the contrast between groups. We assumed 1% annual loss to follow up
based on the experience of another long-term dietary intervention study.2> To detect a 15%
effect size with 90% power, and a type | error rate of 0.05, we estimated a sample size of
16,996 adults in a high-risk population and 37,124 adults in a lower-risk (general)
population would be needed. In sensitivity analyses (Appendix 1), we varied the trial
duration, expected event rate among controls, effect size, power, and loss to follow-up.

Design considerations in cluster-randomized trials

We also examined cluster-randomized designs among high- and lower-risk adult
populations. We assumed clusters would be live-in facilities that receive an environmental
intervention; in other words, facilities randomized to the intervention would provide lower-
sodium meals than facilities randomized to the control status. Because dietary sodium would
be better controlled than in an individually-randomized design, we assumed an effect size of
20% with a cluster size of 100 participants. While we did not have examples of similar
facility-based studies to draw on, we assumed an intra-cluster correlation coefficient (ICC)
of 0.05. The Salt Substitute and Stroke Study, a community-based, cluster-randomized trial
of sodium substitution, estimated its sample size using an ICC of 0.0426 and we anticipate
increased clustering in a facility-based trial (i.e., with greater control over dietary intake) as
compared with clustering among villages. Based on the assumptions in Table 1, we
estimated a cluster-randomized trial in a high-risk population would require 49,517 adult
participants in 472 clusters, and a trial in a lower-risk adult population would require
107,962 participants in 1,028 clusters. Sensitivity analyses are presented in Appendix 1.
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Costs

To estimate study costs for an individually-randomized trial, we anticipated 1 year of study
planning, followed by 2 years of recruitment, 4 years of intervention (for an average
intervention duration of 5 years), and 1 year of closeout. We estimated costs of $3,000 per
participant per year based on multiple approaches. A 1993 Institute of Medicine (IOM)
report found the average cost per participant per year for NIH-funded lifestyle intervention
studies initiated in the 1990s exceeded $3000 per participant per year.2” While this figure
may be lower than current annual costs per participant due to inflation and other factors,
there may have been improvements in trial efficiency, which may reduce costs. We also
developed a build-up budget including staffing and intervention costs based on one author’s
(LA) experience implementing lifestyle intervention trials. Our calculations resulted in a
similar estimated annual cost per participant (additional information available upon request
from the authors). Based on this assumption, we estimated the total cost for an individually-
randomized trial conducted among a high-risk population would be approximately
$407,904,000 and a trial conducted among a low-risk population would be approximately
$890,976,000 (see Appendix 1). Even if costs are reduced by half, such a trial would be
likely prohibitively expensive.

Estimating the cost of a cluster-randomized trial is challenging because a cluster-randomized
trial approaching this magnitude has never been conducted. However, given the sample size
for a cluster-randomized trial is approximately 3 times larger than that for an individually-
randomized trial, the average cost per participant per year would have to be reduced 3-fold
to $1000 per year to maintain even the same total cost as an individually-randomized trial..

Threats to validity of individually- and cluster-randomized trials

There are several threats to internal validity which could reduce the power to detect a true
difference in outcomes and increase sample size and study costs. First, the net reduction in
sodium intake could be smaller than anticipated, as a result of cross-over, i.e. drop-in from
the control group and/or drop-out from the intervention arm. For example, there could be
low adherence to the study diet among those in the intervention arm, particularly given the
long duration of intervention, and some participants in the control arm might reduce their
sodium intake. A second, related challenge is hypertension co-treatment, particularly among
a higher-risk trial population. Those in the control arm, because they are not reducing their
sodium intake, might be more likely to be treated for hypertension, thereby lowering their
blood pressure and obscuring any true effect of a lower sodium diet on cardiovascular
events. Concurrently, those in the intervention arm should experience reduced blood
pressure in which case anti-hypertensive medications might be tapered, discontinued, or not
further adjusted. Greater pharmacologic treatment of cardiovascular risk factors in the
control group may explain, for example, the results in the Look AHEAD trial, in which an
intensive lifestyle intervention to promote weight loss through reduced caloric intake and
increased physical activity among overweight or obese adults with type 2 diabetes had no
significant effect on cardiovascular events and was stopped early for futility.28 Relatedly, in
the Women’s Health Initiative Dietary Modification Trial, which tested the effects of a low-
fat dietary pattern on cardiovascular health in post-menopausal women, and extended
follow-up, there were post-randomization differences in statin use which affected the
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interpretation of the study findings.2%:30 Specifically, women in the intervention group with
cardiovascular disease or hypertension at baseline were more likely to discontinue statin use
than those in the control group; given the expected reduction in LDL cholesterol with statin
use is greater than the reduction expected with the dietary intervention, this would explain
the apparent risk of cardiovascular disease in the intervention arm for those with prior
cardiovascular disease and lack of beneficial effects among women with hypertension. 29:30

A third risk is the possibility of a lower-than-expected event rate, which could arise from
secular decreases in cardiovascular disease, and would necessitate an increased sample size,
a change in the primary outcome to include more event types, and/or a longer follow-up to
retain power to detect a 15% effect.3! In the Look AHEAD trial, due to a lower-than-
expected event rate, the investigators expanded the primary endpoint to increase the number
of potential events and extended the trial by 2 years.3! Additional concerns with extending
study duration include increased costs and lack of adherence to the intervention as the
duration increases, particularly among a population which may develop comorbidities that
could affect ability to adhere.3! It is possible we could observe a greater effect size than
anticipated given the current plateauing of CVD events and lack of reduction in population
sodium intake.32:33 However, we believe several of our assumptions were optimistic with
respect to the potential effect size in real world settings.

A fourth consideration is generalizability, an issue which is relevant to both individual- and
cluster-randomized trials. A trial conducted in a high-risk population would likely raise
discussion about whether the results are applicable to the general population. While a trial
conducted among lower-risk, general population might be proposed to enhance
generalizability, the study population would still be highly selected and generalizability
would remain a concern. Fifth, it is important to consider the translation of the RCT
intervention to policy. An individual approach to sodium reduction, which is most feasible to
test in an RCT, is different from an environmental intervention or an intervention that
reduces sodium in the food supply.

While it may be possible to reduce the cost of the individually-randomized intervention, for
example, by using technology to deliver the intervention remotely, such approaches have not
been tested. Thus, there is the risk of a reduced experimental contrast and a false null result.

There are several practical issues related to the feasibility of a cluster-randomized trial. First,
a large number of facilities would need to be recruited, for which there is no precedent. We
are aware of just one facility-based trial of sodium reduction (using a potassium-enriched
salt) on cardiovascular mortality.3* This study randomized 5 kitchens serving a Taiwanese
veterans’ home and enrolled 1,982 total participants followed for an average of 31 months.34
It is unclear which settings in the US or globally would be feasible to recruit in such large
numbers. Nursing homes and prisons are two settings which have been mentioned,® but there
are logistical and ethical issues related to recruitment of facilities and their populations,
including the number of facilities needed, length of follow-up required, human subjects
considerations, and generalizability of findings.3%:36
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Second, there are issues related to consent. Individual consent would be necessary because
some contact with study participants would be required to periodically monitor fidelity to
the intervention, including 24-hour urine collection among a subset of participants,
measurement of intermediate outcomes such as blood pressure, and determination of clinical
outcomes.3” As individual consent would be obtained after cluster randomization, there is
the possibility of selection bias.3” While randomizing at the cluster level with global consent
would theoretically avoid such issues, it is likely unacceptable and infeasible given the need
to follow-up with subjects over an extended period. In addition, cluster-randomized trials are
susceptible to imbalances across study arms at baseline due to a smaller number of units
randomized as compared to an individually-randomized trial.3 In our scenarios, there are a
large number of units, so it is unclear whether this would be an issue. Loss to follow-up is an
important factor; 1% loss to follow-up per year is likely conservative depending on the
facility type and retention of participants. Lastly, if the ICC is greater than anticipated, the
study may be underpowered and require additional study sites and participants.

Based on this case study, a trial using any of the designs considered would require tens of
thousands of participants and cost hundreds of millions of dollars. Our estimates may be
conservative given potential risks to study integrity such as adherence to the intervention,
hypertension co-treatment, and lag-time to effect. Thus, RCTs of sodium reduction with
clinical outcomes would be difficult to conduct, costly, and have substantial risk for a
spuriously null result.

A Framework to Assess Evidence and Inform Decision-Making on Public

Health Interventions

Informed by our findings from the above case study and existing frameworks, we developed
a framework to facilitate assessment of evidence for decision-making and development of
prevention policy. It is intended for use by policymakers, advocacy and community
organizations, and the public health practitioners whom these leaders consult.

Our framework complements existing evidence-grading systems. Some grading systems,
including the Grading of Recommendations, Assessment, Development, and Evaluation
system (GRADE)38 prioritize RCT evidence; this may be appropriate for clinical practice
recommendations, but there are substantial limitations when GRADE is used to inform
decisions about public health interventions.39 For example, if it is not feasible to conduct an
RCT, the lack of available RCTs will result in a lower quality of evidence rating, which may
not be well understood. Meanwhile, other systems used by organizations such as the
Community Guide to Preventive Services*? and American Heart Association,*! and the
recently developed Hierarchies of Evidence Applied to Lifestyle Medicine (HEALM) tool,*2
more fully consider other types of evidence, including observational and practice-based
evidence. Additionally, other evidence grading systems, such as the Quality and Impact of
Component Evidence Assessment*3 and others*4-46 can be used to evaluate the evidence for
prevention policy interventions not only in terms of the quality of evidence, but also the
potential for their impact on health and equity, scalability, and sustainability. These are just
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several examples of evidence grading schemes, but examples which are frequently cited
when evaluating and prioritizing cardiovascular prevention policies.?

While our framework can be used broadly to guide decision-making about cardiovascular
prevention policies, it may be particularly useful in situations where there are calls for an
RCT. Calls for RCTs may be made without consideration of their feasibility; the timeframe
for designing, conducting and reporting an RCT; and the contribution of RCT evidence to
advancing policy deliberations. To our knowledge, there is currently no guidance for
policymakers on how to move the debate once someone states an RCT should be done.

The framework (Table 2) includes considerations across stages of weighing evidence and
developing prevention policy recommendations. At each stage of the process, we
recommend evaluation of data sources and quality and consultation with experts and
stakeholders. In the 4t stage, there is an explicit step to assess the feasibility of an RCT with
‘hard’ clinical outcomes (Table 3). This includes estimating sample size and cost for one or
more study designs deemed most feasible by experts, assessing threats to validity, and
ethical considerations.4” If an RCT is deemed not feasible, we recommend considering the
strength of the evidence currently available from other study designs (e.qg. trials with well-
accepted surrogate outcomes, high quality cohort studies) using appropriate existing
paradigms.*0-42 Additional discussion on applying this framework is available in Appendix
2.

Discussion

In contrast to clinical medicine, in which evidence from trials with hard clinical outcomes is
not only expected but often available, few prevention-oriented public health interventions are
supported by such evidence. The reason for this dichotomy lies in the distinct nature of
public health interventions. In an RCT of a clinical intervention, a participant receives either
the drug/procedure or placebo/sham, adherence is generally high, the intervention effect
occurs soon after the start of therapy and is often substantial in magnitude. In contrast,
public health interventions are often complex with highly variable adherence, especially if
the intervention requires substantial behavioral change. Benefits may be significant, but
often happen over a longer timeframe, and shorter-term studies may show null results. In this
context, we proposed a framework to guide decision makers, including a step that has rarely
been considered: a rigorous, published assessment of the feasibility of conducting a trial
with hard clinical outcomes.

Our case study on sodium reduction policy as a means to prevent cardiovascular disease
illustrates how an assessment could be done. Our findings showed a clinical trial using any
of the designs considered, which were those deemed most feasible to implement, would
require tens of thousands of participants and cost hundreds of millions of dollars. Our
estimates may still be conservative given potential challenges such as sustaining a long-term
contrast in sodium intake, differential co-treatment with anti-hypertensive medications, and
long lag-time to effect. Thus, despite high costs, there is substantial risk for a spuriously null
result.
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It is unlikely a funding agency would have sufficient resources to support any trial of the
candidate trials. For example, the estimated cost of the NHLBI-funded SPRINT trial was ~
$125m, substantially less than our hypothetical trials. Given the pressure to reduce costs of
clinical trials at the NIH, it is doubtful any of the candidate trial designs would be
considered, much less funded. Additionally, funding such a trial would reduce resources for
other research priorities.

Given these findings, the critical issue remains, what type of evidence should be used to
guide public health policy if a clinical trial with adequate statistical power for hard clinical
outcomes cannot be done? Such decision-making is context-dependent and should be guided
by methodologic considerations, which likely differ by public health issue and the available
interventions. Such considerations include the availability of accepted surrogate outcomes,
availability of appropriate exposures and outcomes in observational studies, and
generalizability of the study populations.

There are other questions for which this framework applies. For example, the USPSTF has
cited the lack of trials of long-term benefits and harms, including cardiovascular outcomes,
as an impediment to making recommendations on childhood cholesterol and hypertension
screening.849 RCTs have been proposed for other topics, including the effects of prescribed
physical activity or behavioral counseling on cardiovascular outcomes; the effects of pre-
conception lifestyle counseling or weight loss before pregnancy on long-term
cardiometabolic health in offspring; and the effects of different types of dietary fats (e.g.,
polyunsaturated fatty acid, mono-unsaturated fatty acid, saturated fatty acid from meat or
dairy) on cardiovascular outcomes.>0-52 Qur framework can be used to weigh available
evidence, assess the feasibility of RCTs, and inform policy solutions.

In conclusion, clinical trials with hard outcomes are unavailable for many public health
interventions. Ultimately, policy should be made with an explicit exposition of what
evidence is currently available, might become available, or will likely never be available
keeping in mind the overall population’s health.
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Table 1.

Study design parameters for a case study of sodium reduction on cardiovascular outcomes among adults

Parameter Estimate Rationale

Randomization Individual

Type | error 0.05 Commonly accepted value

Power 0.9 Common among major trials

Hazard ratio 0.85 Based on the hazard ratio of cardiovascular disease among follow-up responders in the

TOHP *study (0.75; 95% CI: 0.57-0.99)19 and expert opinion of the plausible net effect
after accounting for intervention lag and hypertension co-treatment among controls. A
hazard ratio of 0.80 is often used in planning major trials (e.g., SPRINT >‘22); however,
these are generally drug treatment trials as opposed to lifestyle intervention trials and we
expect adherence to the lifestyle intervention may wane over time.

Primary outcome

Composite of:
myocardial infarction,
other acute coronary
syndromes, stroke, heart
failure, and death from
cardiovascular causes

Same primary outcome used in SPRINT 22

Annual event rate
(among controls)

High-risk population:
2.25% per year
Lower-risk (general)
population: 1.0% per
year

Based on event rate in the high-risk population in SPRINT*(Z.Z% event rate per year
among controls)??

Based on event rate parameters established for the low-risk group in the VITAL *study
(estimated 0.8% event rate per year among controls in trial planning)?*

(average)

Accrual time 2 years Determined to be feasible based on investigators’ clinical trial experiences. Assumes
uniform accrual.
Follow-up time 5 years Based on PREDIMED “which is a long-term dietary intervention trial in which

participants were followed for a median of 4.8 years over a 6-year study period?3

Loss to follow-up

1% per year

Assumes 5% loss to follow-up at 5 years and that losses are uniform and unrelated to the
intervention. Rate was determined by the investigators, roughly based on WHI “DM
which had 4.7% loss to follow-up among the intervention group and 4.0% loss to
follow-up among usual diet group after an average follow-up of 8.1 years.2®

Treatment allocation
ratio

11

Based on standard practice and investigators’ clinical trial experiences

Randomization

Cluster (same parameters as individually-randomized trial except where noted below)

correlation coefficient
(ICC)

Hazard ratio 0.80 Based on the hazard ratio of cardiovascular disease among follow-up responders in
TOHP *study (0.75; 95% Cl: 0.57-0.99)° and investigators’ opinion of the plausible
net effect in a facility-based trial with an environmental intervention.

Cluster size 100 Determined based on investigators’ experiences and practical considerations.

Intracluster 0.05 Determined based on investigators’ experiences. The SSaSS ~trial, a community-based,

cluster-randomized trial of sodium substitution, estimated its sample size using an ICC
of 0.04.26 Because we anticipate increased clustering in a facility-based environmental
intervention (i.e., with greater control over dietary intake) as compared with an
intervention among free-living populations in community-based settings, we assumed an
ICC of 0.05. This may still be conservative.

*

Abbreviations: TOHP, Trials of Hypertension Prevention; SPRINT, Systolic Blood Pressure Intervention Trial; VITAL, VITamin D and OmegA-3
TriaL; PREDIMED, Prevencion con Dieta Mediterranea; WHI DM, Women’s Health Initiative Randomized Controlled Dietary Modification Trial;
ICC, intracluster correlation coefficient; SSaSS, Salt Substitute and Stroke Study.
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Table 2.

Framework for reviewing prevention-related public health evidence and determining when it is appropriate to
use an existing body of evidence for policy-making or intervention

Stage 1. Identify the problem: What is the public health concern?

Data sources and quality

Does evidence exist that describes the problem?
What is the level of evidence?

Is there an equity impact?

Expert consultation

Does the public health concern warrant policy or intervention?
Will it improve health equitably across populations?

Would policy action feasibly address the problem or its related/more proximal health issues?

Stage 2. Define the scope

of the problem: What is the impact of the problem on public health?

Data sources and quality

What data exist which describe the magnitude of the problem?

Do these data adequately describe the population of interest?

Expert consultation

Is there a strong perceived need for a policy or intervention?

Avre authoritative agencies concerned?

Stage 3. Identify policy scenarios

: What types of policies should be considered to solve the problem?

Data sources and quality

Are there lessons learned from success stories?
Do process evaluation or outcomes data exist?
Is there any demonstrated implementation evaluation?

If an RCT were designed, could proposed policy options be translated into arms of an RCT?

Expert consultation

Is there precedence locally or internationally for relevant policies or interventions?

What have authoritative bodies concluded?

Stage 4. Review existing

data: What data exist which describe the problem and/or potential solutions?

Data sources and quality

How does each source of data contribute to decision-making?
What intermediary results are available?

If an RCT with clinical outcomes has been suggested, has its feasibility been evaluated? When would
results become available? (See Table 3)

What type of evidence is likely to become available and what type of evidence is unlikely to become
available?

If an RCT with clinical outcomes is deemed not feasible, what is the level of evidence currently
available based on accepted paradigms?

Is it possible to model different courses of action and the potential impact?

Expert consultation

Avre the data being reviewed relevant, of high-quality, and complete?
Do the data represent the state of the science?
Would an RCT advance evidence of effectiveness and advance policy discussions?

What do experts conclude given the available evidence?

Stage 5. Summarize results for policymakers: Does the preponderance of evidence support action?

Data sources and quality

What are the strengths and limitations of the existing data?
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Expert consultation

What are the advantages and disadvantages of implementing a policy or intervention?

Who are the potential government agency, non-governmental organization, coalition, and other
stakeholder partners?
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Table 3.

Assessing the feasibility of a randomized controlled trial.

When assessing the feasibility of an RCT, consider one or more possible study designs and their strengths and weaknesses. Consider varying
the parameters used to estimate sample size and costs to provide ranges. Inputs will come from the literature and investigator experience.

. Designing candidate trials

Study design: What study design(s) will most closely align with the desired intervention? What study design(s) are
best suited to achieving the necessary effect size?

Population: Who is the target population? Can you recruit a study population for whom the results will be
generalizable to the target population?

Intervention: What is the intervention of interest for policymaking? How can it be implemented in an RCT?

Comparison: What is the appropriate comparison group? What is the potential for bias if participants or physicians (if
appropriate) decline to participate in the control group?

Outcome: How is the clinical outcome of the trial defined?
Event rate: What is the expected rate of events among your study population?

Effect size: What is an effect size of public health significance? What is a plausible effect size among the study
population based on relevant literature?

Timeline: How long will it take to recruit your participants? How long do you anticipate participants will adhere to
the intervention and is there sufficient time for events to accrue? What is the duration of study close out?

Setting: In what setting will the intervention be implemented? Is the chosen setting relevant for future policymaking?
Power: What is an acceptable level of power for a major RCT?
Sample size: What is the sample size needed based on the study parameters above?

Threats: Assess possible threats to internal validity, such as contamination, co-treatment, or non-adherence. Assess
threats to external validity based on the population under study.

. Estimating the cost of the trial

Intervention delivery: How and where will the intervention be implemented? What are the associated costs?

Baseline and follow-up measurements: What measurements will be needed among your study population and how
frequently?

Staffing: What is the level of staffing needed to implement the intervention with fidelity?
Data analysis: What are the costs associated with data analysis?

Planning: What costs will accrue during the planning phase?

Closeout: What costs are there during study closeout?

Costs and benefits: Assess whether the costs are reasonable relative to the expected benefits and with respect to the
potential threats to achieving valid results. Assess whether potential funders might be willing to fund the trial given
the costs and benefits and competing funding priorities.

. Ethical considerations*”

Respect for persons: How will you obtain consent? How will you provide information about the study to participants?
Is participation truly voluntary?

Beneficence: What are the risks and benefits of the study to participants?

Justice: Will participants who bear the burden stand to benefit from the intervention? Is it appropriate to include
certain vulnerable or institutionalized populations in the study?

Risks and benefits: Assess whether a trial could be ethically conducted, among whom, and how the risks and benefits
of study participation will be communicated.
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