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NINR Advances
Real-World Science



DISPLACE Study

Turning proven stroke prevention into
routine care

= Transcranial Doppler screening can
dramatically reduce stroke risk in
children with sickle cell anemia,

» Closing the gap between evidence
and care

https.//pubmed.ncbi.nlm.nih.gov/41299691/


https://pubmed.ncbi.nlm.nih.gov/41299691

Technology-Enhanced Transitional Palliative Care

Supporting rural caregivers
through nurse-led telehealth

= Rural family caregivers

* Nurse-led support through
video visits, phone calls

= (Cost-efficient model

https.//pubmed.ncbi.nlm.nih.gov/36798053/


https://pubmed.ncbi.nlm.nih.gov/36798053

Turning pregnancy history into prevention insight

Women with high blood pressure during
pregnancy face nearly double the risk of
developing premature cardiovascular disease
within 10 years postpartum.

= All of Us data
» Replicated findings

https.//pubmed.ncbi.nlm.nih.gov/41697979/



https://pubmed.ncbi.nlm.nih.gov/41697979

Real-Time Surveillance for Patient Deterioration

Using nursing data to power clinical Al

= Predictive model “early warning” system that analyzes
patterns in nurses’ documentation

o Risk of death reduced by 36%
o Hospital stays shortened by 11%,

https.//pubmed.ncbi.nlm.nih.gov/40175738/


https://pubmed.ncbi.nlm.nih.gov/40175738

Physical Activity and Cognition in People

Living with HIV

Finding feasible paths to cognitive health

= Light physical activity was the most consistent variable
associated with better cognitive outcomes

= Sedentary time was linked to worse executive function
= Higher step counts correlated with better cognitive scores

https.//pubmed.ncbi.nlm.nih.gov/36163604/


https://pubmed.ncbi.nlm.nih.gov/36163604

Addressing
America’s Chronic
Disease Crisis



No Improvement in American Longevity for 15 years

o Cumulative Life Expectancy

I United States [ Sweden

US life expectancy
flatlined between
2010 and 2019 and
collapsed during the
pandemic

Source: Mortality Watch
https.//www.mortality.watch/explorer/?c=USA&t=le&ct=yearl
y&e=08cs=line&df=2001&bf=2011&sb=08&ce=1&m=08&sl=1
&lg=0


https://www.mortality.watch/explorer/?c=USA&t=le&ct=yearl

Make America Healthy Again

Chronic diseases such as heart disease,
cancer, and diabetes are;
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= Leading causes of death and disability in
the U.S.

= Leading drivers of the nation's $4.5 trillion
In annual health care costs

NIH's role: Find better ways to prevent, treat,
and cure chronic diseases.

Source: CDC



To make America healthy
again, we must rethink
how we do science



Why Aren’t We Making More Progress?

Too much safe,
incremental science

Research doesn’t
replicate

Funding
concentrated in few
institutions



Solution: Democratizing Science

Too much safe,
incremental science

Unified Funding
Strategy

R h n’ ication initiati
esearch doesn't Replication initiative

replicate

Funding

concentrated in few Competitive
institutions infrastructure support



Funding Bold Ideas



Unified Funding Strategy

« End pay-lines for selecting projects to fund
= Peer review important + other key factors

=  @Goals:

= @Gives NIH Institutes and Centers flexibility to fund
high-risk, high-reward research

s Align funding with institute missions

= Prioritize early-career scientists and novel ideas



Supporting Edge Science

Share with NIH Funding
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Packalen and Bhattacharya (2020)
NIH Funding and the Pursuit of
Edge Science. PNAS



Average age of first-time RO1 (1980-2023)
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https.//grants.nih.gov/policy-and-compliance/policy-topics/early-stage-investigators/related-data
Garrison HH, Ley TJ. Physician-scientists in the United States at 2020: Trends and concerns. FASEB J. 2022;36(5).e22253. doi:10.1096/f].202200327
https.//web.archive.org/web/20250404233158/https./nexus.od.nih.gov/all/2024/07/03/continued-support-for-early-stage-investigators-in-fy-2023/



Early-Career Researchers Contribute a Larger

Share of New Ideas
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Teams of Early Career and Later Career Researchers

Most Likely to Try Out New ldeas

Team Authored Publications

Share of Publications
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Replication as the Basis for Truth in Science

Why Most Published Research Findings
Are False

John P.A.loannidis

Summary
There is increasing concern that most
current published research findings are
false. The probability that a research claim
ic true may depend on study power and
bias, the number of other studies on the
same guestion, and, importantly, the ratio
of true tono relationships among the
relationships probed in each scientific
field.In this framework,a research finding
is less likely to be true when the studies
conducted in afield are smaller; when
effect sizes are smalier; when there is &
greater number and lesser presefection
of tested refationships; where there s
greater flexibility in designs,deﬁnitinns,
outcomes, and analytical modes; when
there is greater financial and other
interest and prejudice; and when more
teams are involved in 2 scientific field
in chase of statistical significance.
simulations show that for most study
designs and settings, itis more likely for

a research claim to be false than true.
Moreover, for many current scientific
fields, claimed research findings may
often be simply accurate measures of the
prevailing bias.In this essay, | discuss the
implications of these problems for the
conduct and interpretation of research.

blished rescarch findings are
Psomcl‘\mcs refuted by subsequent
evidence, with ensuing confusion
and disappoiniment, Refutation and
controversy i Seen across the yange of
research designs from clinical trials
and traditional cpidcminlogica\ studies
[1-3] to the most modern molecular
research {4,5]. There is increasing
concern that in modern research, false
findings may be the majority O Ve
the vast majority of published rescarch
claims [6-8]. However, this should
ot be surprising. It can be proven
that most claimed reseaych findings
ave false, Here 1 will examine the key

e Essay section contains opinion pieces 01 ropics
+f broad interest to a general medlical audience

pLos Medicine | wwwiplosmedicine.org

factors that influence this problem and
some corollaries thereof.

Modeling the Eramework for False
Ppositive Findings

Several methodologists have

pointed ot [9-11] that the high

rate of nonreplication (lack of
confirmation) of research discoveries
is a consequence of the convenient,
yet illfounded strategy of claiming
condusive research indings solely on

b basis of a single study assessed bY
formal statistical significance, typically
for  pvalue less than 0.05- Research
is not most appropriately represented
and summarized by pvalues, buty
unfortunately, there is 2 widespread
notion that medical research articles

It can be proven that
most claimed research
findings are false.

should be interpreted based only on
pealucs. Research findings are defined
here as any relationship reaching
formal statistica) significance, g
effective interventions, informative

risk factors, oT associations.
escarch is also very uscful:

predicto!
“Negat
“Negative” is actually a misnomets and
the misinterpretation is widespread.
However, here we will target
Letationships that investigators daim
exist, vather than null findings.
“ss has been shown previously, the
probability (hat a research finding
is indeed true depends on the prior
probability of it being true (before
doing the study), the tatistical power
of the study, and the Tevel of statistical
significance (10,111, sonsider a 2 x 2
+able in which research findings are
compared against the gold standard
of true relationships in & scientific
ficld. In a research field both true and
faise hypotheses can be made about
the presence of xelationsbips. Let R
be the ratio of the number of “true
relationships” to “no relationships”
among those tested in the field. R

0696

Open access, freely available online

is characteristic of the field and can
vary a lot depending on whether the
field rargets highly likely relationships
or scarches for only one ox @ fev
o e relationships among thousands
and millions of hypotheses that may
be postulated. Let us also consider,
for computational simplicity,
circumscribed fields where cither there
is only one true relationship (@MONE
many that can be hypothesized) of
the power s similar to find any of the
soveral existing true velationships. The
pre-study probability of 2 relationship
being true is R/ (R+1). The probability
of a study finding a trac relationship
reflects the power 1 - B {one minus
the Type 1l ervor rate). The probability
of claiming a relationship whe DORE
wruly exists reflects the Type L exror
rate, 0. Assuming that ¢ relationships
are being probed in the ficld, the
expected values of the 2% 2 table are
given in Table 1. After @ research
finding bas been claimed hased on
achieving formal statistical significancc,
the poststudy probability that it is true
iwe predictive value, PPV-
is also the complementary
probability of what Wacholder et al.
have called the false positive veport
probability [10]. According 0 the 2
T-BR/(R
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Replication Crisis: Empirical Basis

nature
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The authors also found that the effect si
€xperiments — was, on average, 60% larger in the original papers than in the experimental
follow-ups, indicating that published resy|ts tend to overestimate the effects of the
interventions tested.




Invest in the Science of Replication

Fund replication research

Establish a replication platform

Enhanced visibility through PubMed

New metrics for scientific contribution




Funding Scientific
Excellence Everywhere




More Equitable Distribution of Funds

Current system concentrates resources at a few institutions

Research project support Research infrastructure support

¥ N~ \

Research grants AR Infrastructure funding
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Thank you

m National Institutes of Health
Turning Discovery Into Health
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