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There are many pathways from research to
outcome (and back)

Bench to bedside Beside to community

e Data from RCTs provide e Public health data captures
evidence incidence and prevalence

* Body of evidence informs e Clinical performance
clinical recommendations; measures capture provider
Evidence based actions
recommendations are e Patient and population data
practice health status

i ImprOVEd clinical praCtiCe ° Mu|t|p|e measures track
results in better care and outcomes, changes over
better outcomes time.
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National Center for Health Statistics
What We Do:

Monitor the nation’s health by collecting,
analyzing and disseminating health data

e Compare across time, populations, providers and
geographic areas

e |dentify health problems, risk factors, and disease
patterns

e Inform actions and policies to improve the health of
the American people
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NCHS Data Collection Systems and Surveys Use
These Sources ...

Birth and death records (National Vital Statistics System)

Personal interviews in the home and via phone (National
Health Interview Survey, National Survey of Family Growth,
State and Local Area Integrated Telephone Survey)

Physical examinations and laboratory testing in mobile exam
centers (National Health and Nutrition Examination Survey)

Medical records from hospitals, emergency rooms, outpatient
clinics, physicians’ offices, nursing homes and hospice and
home care agencies (National Health Care Surveys)

Interviews with health care providers in hospitals, physicians’
offices and long term care agencies (National Health Care

Surveys) l;' N £
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Age-adjusted death rates for selected causes of death for all ages, by sex:
United States, 2000-2010
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Number of Deaths Due to Heart Disease and Cancer:
United States, 1950-2015
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High serum total cholesterol and use of cholesterol-lowering drugs:
1988-1994 through 2007-2010
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Trends in estrogen/progestin drug mention population rates at physician office visits
by patient’s age: United States, 1995-2003
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3. Evaluating Folic Acid Fortification

FDA regulation to fortify grain products with folic acid (1998)

NHANES data pre- and post- fortification showed increased
blood folate levels in young women

Vital Statistics data showed ultimate impact with declines in
Spina Bifida rates

Continuing data collection allows evaluation of fortification
policy safety

Persons 4 years of age and older
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10. Tracking Hypertension

= Used to track hypertension prevalence by
Joint National Committee on Detection
Evaluation and Treatment of High Blood
Pressure since 1980
= Decline between 1976-80 and 1988-1994
= |ncrease between 1988-94 and 1999-2000
Since 1988-94 interview plus measured
blood pressure data allow estimation of

e S e S PSR RS SO S awareness, treatment, and control of
' hypertension

Measured blood pressure women \//

1960-62 1971-74 1976-80 1988-94 1999-02
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22. Elucidating Exposure to Second Hand Smoke
(SHS) & Monitoring Reduction Policies

* 1st measured biological assessment of i
SHS in US (NHANES III) = Non-smokers

Documented widespread SHS
exposure — 84% of non-smokers

Trend analysis showed decline of 45% gg
among nonsmokers between 1988-94
and 1999-2004
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Monitoring the effects of health care policy changes
Percentage of Office-based Physicians with Electronic
Medical Records
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Health Insurance Coverage, Ages 19-25
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NIH and NCHS partnerships

Collaborators on NCHS surveys (e.g., NHANES, NHIS cancer supplement)
Methodological partnerships (National Children's Study)

Healthy People workgroups
— Objective, target setting

— Examples include heart disease and stroke, asthma, oral health, and
others

National reporting efforts
— Health US
— Aging Forum, Children’s Forum
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New intersections, new partnership
opportunities

Vital statistics

e Electronic birth and death records
Health Care

e Expansions in sample size yield state estimates
e New clinical data for EB preventive services
NHANES

* 24-hour urine collection pilot - i
e Health Measures at home (with NHIS) =~ s
« DNA bank ' .
NHIS

e New LBGT data

e More state level estimates




Linked data enable broader analyses of factors that influence
health and health outcomes.

Surveys are linked with administrative data such as
— The National Death Index;
— Claims data from the Centers from Medicare & Medicaid Services; and
— Supplemental Security Income data from the Social Security Administration

Linked data are accessed through

— Public use files
— the NCHS Research Data Center (for restricted use files)

OAE conducts research on linkage methods, analytic methods
for using the data, and on health and health policy issues.




NCHS Research Data Center

* Provides a mechanism for researchers to
access data not released to the public because
of nondisclosure or confidentiality reasons

— Small area or micro data
— Matches/ links to external data files

e Access is provided either on site or via a
remote system

e Plans for an RDC in HHH building

R researcH
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Visit our website at http://www.cdc.gov/nchs
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VALUE OF BIOMEDICAL RESEARCH

June 4-5, 2013
Bethesda, Maryland

James W. Curran, MD, MPH
Rollins School of Public Health
Emory University
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Public Health

“is what we, as a society, do
collectively to assure conditions
in which people can be healthy...”

Institute of Medicine, 1987
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Public Health

Focus in on health of populations.
Focus is on prevention.

Main functions are: Assessment (data)
Policy Development

Assurance
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~ PUBLIC
HEALTH

NS

Public Health

Priority setting:

1) Numbers of persons in a population
affected (or potentially affected);

2) Severity of conditions;
3) Ability to impact (1) and/or (2).

NS
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Research Spectrum

Basic Science Individual Population
(Lab, Bench) (Community)

Efficacy Effectiveness
Impact

RCT Surveys
Modeling
Epidemiology
Economics
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Research Priorities vs. Public Health Priorities

1) Research progress not always linear;
2) Opportunities for success may differ;

3) Time lag from research finding to
implementation on wide scale;

4) Political considerations.
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Attributing Research Success in Public Health

1) Existing data sets may be inadequate:

a) focus on disease, biomarkers, less than
prevention;

b) time lags between research and
implementation;

c) sampling may not match populations with
greatest potential impact (size, focus);

d) specialized data needs should be specified and
supported early.
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Attributing Research Success in Public Health

2) Research is often collaborative in
sponsorship;

3) Success (or failure) in improving health is
often multifactorial;

4) Social determinants of health often ignored
by policy makers (and researchers).
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Examples from HIV/AIDS:

1) Multidisciplinary collaborations

2) Research - NIH
Other USG Agencies
Industry
Foundations
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Examples from HIV/AIDS:

3) Breakthroughs — Problem definition
Etiology
Therapy
Impact on populations

4) Data availability for public health:
- best in US / developed countries;
- best for treatment / mortality;
- less adequate — prevention,

developing countries. (%) EMORY | RgLiins
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NIH Mission

NIH’s mission is to seek fundamental knowledge about the
nature and behavior of living systems and the application of
that knowledge to enhance health, lengthen life, and
reduce illness and disability.

The goals of the agency are:

« to foster fundamental creative discoveries, innovative research
strategies, and their applications as a basis for ultimately protecting and
improving health;

« to develop, maintain, and renew scientific human and physical resources
that will ensure the Nation's capability to prevent disease;

« to expand the knowledge base in medical and associated sciences in
order to enhance the Nation's economic well-being and ensure a
continued high return on the public investment in research; and

« to exemplify and promote the highest level of scientific integrity, public
accountability, and social responsibility in the conduct of science.

http:/www.nih.gov/about/mission.htm
—_9 C
Il | UN
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NIH Impact Statement

Our Health

Over the years, our nation has made impressive gains in health and longevity. A driving
force behind that progress has been medical research supported by NIH.

Thanks in large part to NIH research, Americans
are living nearly 30 years longer than they did in
1900. Not only have these gains in longevity
enriched many lives, they have added an estimated
$3.2 trillion annually to the U.S. economy since
1970.

What's more, Americans are not just living longer,
they are staying active longer. In the last 25 years,
the proportion of older people with chronic disabilities has dropped by nearly one-third.

Such progress is made possible by NIH's support of many different types of research
focused on a wide range of conditions. Here’s an overview of a few of the major health
advances fueled by NIH-funded research.

http://www.nih.gov/about/impact/health.htm
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Age adjusted death rate for multiple causes
and NIH funds, United States, 1938—2004.
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Age-adjusted death rates as a function of 10-
year lagged NIH funds average.
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NIH funding trajectories and their correlations
with US health dynamics, 1950-2004

Deaths (million) avoided by NIH funding

Total Annual
1950-1969* 47.3 1.2 0.06
1970-1989 47.5 14.2 0.71
1990-1997 19.2 9.4 1.18
1998-2004 17.0 10.3 1.47
1950-2004 130.9 35.2 0.64

Manton K G et al. PNAS 2009;106:10981-10986
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The Impact of NIH Funding on
Health and Longevity

T TNK Nou SHouD 85 MORE
EXPLICT HEZE N STEP TWO,W

NIH Mission

NIH’s mission is to seek fundamental knowledge about the
nature and behavior of living systems and the application of
that knowledge to enhance health, lengthen life, and reduce
illness and disability.

The goals of the agency are:

« to foster fundamental creative discoveries, innovative research
strategies, and their applications as a basis for ultimately protecting
and improving health;

¢ to develop, maintain, and renew scientific human and physical
resources that will ensure the Nation's capability to prevent disease;

*« to expand the knowledge base in medical and associated sciences in
order to enhance the Nation's economic well-being and ensure a
continued high return on the public investment in research; and

« to exemplify and promote the highest level of scientific integrity, public
accountability, and social responsibility in the conduct of science.

http://www.nih.gov/about/mission.htm
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A People Centered Approach

Institutions Grants

awarded to

support

employ

‘E People W Products
co-author use

Source: lan Foster, University of Chicago
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Social Networks and the Creation,
Dissemination, and Application of New ldeas

» Explicit project-based collaborations
* Flows of research materials

* Flows of students/postdocs

» Shared data sets

» Spatially organized “collisions”

* Overlapping panel membership

» Other personal contacts

Owen-Smith and Levenstein. 2013. “Assessing the Social and Economic Roles of Research Universities.”
Measuring the Results of Research Investments, University of Chicago.
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Dr. Myron Cohen:
2011 Breakthrough of'the
Year, Science
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Dr. Myron Cohen’s Research Network
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http://reachnc.org/
http://www.experts.scival.com/reachnc/expertNetwork.asp?n=Myron+S+Cohen&u_id=704275700&oe_id=1&o_id=164
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National Longitudinal Study of
Adolescent Health

The National Longitudinal Study of Adolescent
Health (Add Health) is a longitudinal study of a
nationally representative sample of
adolescents in grades 7-12 in the United
States during the 1994-95 school year. The
Add Health cohort has been followed into
young adulthood with four in-home interviews,
the most recent in 2008, when the sample was
aged 24-32*. Add Health combines longitudinal
survey data on respondents’ social, economic,
psychological and physical well-being with
contextual data on the family, neighborhood, community, school, friendships, peer groups, and
romantic relationships, providing unique opportunities to study how social environments and behaviors
in adolescence are linked to health and achievement outcomes in young adulthood. The fourth wave
of interviews expanded the collection of biological data in Add Health to understand the social,
behavioral, and biological linkages in health trajectories as the Add Health cohort ages through

adulthood.
—_N
| UNC

http://www.cpc.unc.edu/projects/addhealth
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Add Health: Contribution to Science

Add Health has become a national and global data
resource for over 10,000 Add Health researchers:

Funded research grants 600+
Referee publications 2000+
Books 19
Book chapters 75
Dissertation/Theses 450+

Source: Dr. Kathleen Mullan Harris, Pl

@ | UNC
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Science of Science Policy Approach

* Need feasible, low cost and flexible approach, so use science to
describe and to manage the scientific ecosystem.

» Conceptual framework: Science is done by scientists so focus on
scientists and networks of scientists

« Empirical framework: New ways of collecting data so use new
cybertools to capture information automatically

» Pragmatic Approach: New ways of presenting information to
visualize information so public can see results of research

@l | UNC
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The Next Step: Discovery to Impact

Dissemination: Get the message out to those who
need to know.

Implementation: Transform policy, programs,
practice

Commercialization: Create commercially viable
drugs, devices, diagnostics

@ | UNC
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Discovery to Commercialization

Resources Invested

Discovery Development Commercialization

http://nciia.org/sites/default/files/u26/Anita_NSF%20Program%200verviews.pdf

@l | UNC
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Concluding Remarks

Measuring the impact of NIH investments on improved live expectancy is
challenging

« Complex linkage between funding and health outcomes
Linking funding to projects

Linking projects to discovery:

* Projects compliment and build on each other over time

« Constructed around networks of faculty, students, postdocs, staff
« Discovery can be the product of a decade or more of work

Importance of shared infrastructure:

« Data are an important product of research

* They can be used and reused, combined and recombined over time
« Joint use creates networks of faculty, students, postdocs, staff

@ | UNC
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Concluding Remarks

Linking discovery to projects:

+« Knowledge builds

« Discovery can draw from disparate sources
¢ Can involve other non-NIH sources of funds

Linking discovery to health impact:

« Going beyond the bench

* A “hand-off” to industry, commercial interests, policy-makers,
practioners, population

*« Complex set of linkages, some of which are beyond NIH purview

* Takes time

Overall, need a scientific approach.

@l | UNC

RESEARCH

5/31/2013

11



yeadas ‘syjuounisnlpe axey  (9)

ssooons premo) ssaxboid azheuy  (9)

eJep 1091100 ()

ainseou 0} sjroddns pue suro)sds ayear) (¢)
SS900MS JO saInseaw ysiiqeisy (@)

.Ssooons,, st jeym auraq (1)

anfeA buissossy
+

'00ZE-601S-1000-0000/0PI07PIdI0//:d)Y
AIDYO ‘10310811 SATNISXT
ud “eeH 1 (oInerq

anre) bunnquyy




AODUTU MMM /A3

"BIUIIDS JO JONPUDI AL
ur fqisuodsad jepos pue ‘MAnigezuncooe angnd ‘AUSa3ul JLIUAIDS J0 1943 35aYS1Y 2w a1owoud pue Ajndwaxs 01 =

PUE [LDJB3SaI Ul JUSUNSIAUL JLgnd 33 U0 LIMiaJd ysiy panuizuod
B 2JNsUa PUE Sulag-])am JILIOUDDD SUOIIEN U1 8JUBYUS 01 Japlo
UL S33U3II5 PIIBIIOSSE PUR [EDIPaW UL aseq aSpajmouy ayl puedxa 01 =

‘aseasip yuaraid 01 A1jigedes sUoHEN UY SUN5US (]IM 1BUY S30IN0sal
1eaisfyd pue ueWNY JIIUSIDS MBUAI PUE ‘UlRIUIEW ‘dD]9A3P 01 m

‘y3jeay Sutaoadu pue
Bunonaroud Aj@yewin 4oy siseq e se suopedldde syl pue ‘saigalells
U2JE358] SAIRAOULL 'SILISADISIP SAIIESID |RIUSLWIEPUNY JD]S0) 01 =

:a4e Aouade ayj jo sjeod ay)

*AI1IQESIP PUE S53UT)L S0NPaJ PUB ‘841 uaLiiua) ‘yieay
3DUBYUS 01 a8pajmouy 1yl Jo uonedndde 3y} pue swaisAs Sulal) Jo JoIBYaq
PUE 2JN1EU 3] INOGE 25pa)MOoUY EILSWIBPLNS %235 01 51 UOISSIW S, HIM

$S8900Ng ST JeyAA

urjdo°'1eJ-003-8bp1ig-e/g(/g 10g/2uizebeur/biojseyypues//:djg
SpUIM Ydwipy AT PASNED SUGHEIIS0 PIM JO 8.0} BY) J6PUN PaSARI0D 88PUIE SMOLEN BWODE | 8U) '0f . JSWAADN L UD

N\ A
\$/
‘\

&oInre] ST 1)
+



4-9%%0-210-L8T€1S/L00T°01 {10 L1-6:8Z Uoneonpg 100ue) jo rewmof (£102) Te 12 ‘Uose|y

o D prw yamss
-2 2ynuAS Jo som0ud FuUUmE (U SSHUEMP-UOL PUR SI9TUE T
o jo suoyos pegmmw f@son jo sswoomo Fumdwos fg passasse
5 pedwy susunmoedds wems poe Suanamposd “Fupuny jumbasgns
J0 SL0TAED PROIG A ol pRpiup 2w pue wmmdod DN a@
u uonedionmd o1 panquIE 2q YA FY SAMSEAL P SH00M ()
Fumonory am suedoyred wreidond Yo w ueswonAUS Juesad

(‘ Bunsi aam .‘\

Bug=a ssuopmend
sy H .

e ed s go samEsy oyneds o) sy pEuod pue famd mamd
pup Sumn gaEss NSl SYLNY 0] 3F) PNOM IBYNTSI PIpUTy
¥ IR SUDTOT A1 APNIUL SSNIMIDY SWSIURYIM 3 S JO M) 5T
4 se wmioxd W (O s o suedde sugep e (somdridowsp)
saaneay 2y spnjow sindur ] "SI0 [ETIXRIUOD SV [P ST
Qoedun pur ‘sswoxno ‘sequanor “sindm umford 3 syfyying ppow
NF0| SYL VONTN[TAS FWONN0 SPIRAT N [IN JO [Ppow w0 | B

Buipuny uopnEEyl «

diuEisquEm
fispos [FUtIEER0Id -
siEuRd ¥ SEELL0D
Aposinpe Lo UoRdEEEd -
wEuquotdE AnoEd «

-

uoedogred B4 (2110 «
pEdy pUE SUOIEYD) -

sucpEand jo IguUINy «
Apanonpoig

fl L0 150 0] SWIL = :

SOIEME HIN-UON »
SOIEWE

IDUE BUTIIENKITE ION »
SpIEwME

pue suojENdde HIN «

Buspuny
SINOILNO

1avdiI

anNv

Bual
JEDUETD LONgEL| - ‘SEIE] S2E0CNE DIBME H =
IX3INOD =p ezl pa

SUCIEHIOE M 10 JSQUINN =

SALLALLDY

[OPOIA 2160
+

Lnqisuodsai [e100s pue ‘Ajiqeiunoooe ‘Ayirbajug

S9OUSIOS [eDIpaUl Ul 9se( abparmouy]

sonInosail [eoisAyd pue ueuny

so169o)e1)s pue SO1I9A00SIp Jo uoneorddy

so1baje1)s [OILaSI SATRAOUU]

SOIIDAODSIP SANRIID

(9)

(9)

()

)

(2)

(1

JjoInseaur am op JeyM



"'s19punj 19jo Aq
uonedmonred sbernoosus pue jJoypun] ut sjedonred pmnoys HIN :PUaUIuIoday

‘qe) P02y HJRWSS04D Ul jep jaypund Aejdsip Aew sJaysignd ‘9

*Buipuny Jjayy wouy Bupjnsas sajppJe

Mop{IoMm Jaypung
10j ejEpEIAW pue S[OQ 2AI222J pue Jayssos) Alanb Siayjo pue siapunyg °g

pinruba e cw
s.-‘pun)

e JaYSS04D 0] UOHBWIOJUI JAPUNY PUIS SJaYSIIQNd ‘4

*SwajsAs uopanpoud Jaysignd o) paJiajsues) UofjewJdojul Japund g

*uojssiwgns jdiuasnuew uodn ssaqunu Juelb apiaosd pue siapuny
1224400 103|925 0] SJOYINE XSe S13aYs||qnd "sassado.d uoissiwqns uopedyqnd
ayy ojul Anysibay Jaypund ajeJodiodu) siopuaAa wasAs Buppes ydudsnuey °z

*saweu
Japunj pazipJepue)s 000t JOo Awouoxe) e sapiaosd Ansibay jaypund 1

SHYOM 43¥ANNd MOH

sI9punj yoieasaI
03 suotjeorignd Ajxrejoyos u n
bunpoauuoo 10] Abojopoyjaux a
apmm-Axisnpur uy

‘me| 3ybriAdoo yam Jualsisuod
Jauuew e uj Aajjod ssaooe 2jignd ay3 Juawaldwy jjeys HIN a2yl eyl ‘papiacid :uonesiignd

JO 33ep |eio1jo 3yl 49)je Syauow ZT ueyl 4aje| ou ajqejieae Ao1gnd apew aq o3 ‘vonesignd
40J @ouejidadoe uodn sydliosnuew pamalaal-iaad ‘jeulj 4jay] JO UOISIBA JjU0JIIB|2 Ue [enuad
PapWgnd s,auidipa Jo Aieiqr] jeuonenN ayl 03 wWayl J0j paniwaqgns aAey Jo Jjwqns HIN ayl

Aq papuny siojebisaauy jje jey3 a1inbas jjeys yijeaH Jo SaInNJASuI |euoneN ay3 Jo J1032a41g YL

:saqeys me| ayl “(800z ‘v suonendosddy pajepijosuo)d)
TI9T-0TT 7d JO 8TZ UOD3S ‘II 2ALL ‘O uolIsIAIQ sauawaldw) Ad1j0d $S220Y 211GNd HIN 24l

sjie3aq Adijod SSa20Y dljqnd HIN

dpspuny HIN
SB SOLISAODSIP JBYA\ :s2uIodnQ



uoneurIojur jueib pue sureu oo 555 708 I I
e ] a0 . UL e . LT

JO UONOS[[OD 10} SpIEPUER)S prep——— W:::‘Z’\.% « || sk oo Z'Q.L":;'S' : ,'ii.fq”?;m“% Z

- Bujuje 1 susug wob sy ieoue) - LImmBos Ayp SBIEMS JWANS O} MOH SBIPMS Puy Of MK+

1u9u19[du1[ - pu ewmooau Siop ey winbrury posey Apmg o4 OIS 04 SRS § SIU0NEL 104

sdiw puE 'SURYD SDURA wow Bes -

€102 'vE Ampy jo 58 meg dupy 0 SRS 995

OFD000.LIN SNDOYS BET'OC = N 1001
o b piooas APNiE @ peal 0) MOH = ajdo) AQ SEpNIG ARG UAIBAG PRIUBARY
4IET000GLIN 4 [l s rven ¥ % 0 wos ] AN o T i U o
FSEE0000LIN 4 el ano sl iy
LRIEONLN 4 %05) A sr-uen | Naises oy moy. » SSRBUY 5, GNY YU L00E, DU
: SYRRoOONs0l 4 dioH yaees SPNIS 10 UPIEIS
1 HPIC0000LIN 4 sajpnig Bupjrusey jo suopEae
STIZESIOLIN 4
“~ ONg peL SRUUNCD GRL W DUB SEIE1S (G I8 U1 SUONEIO0| Ul SEDS £LA"GrL 5181 AIuasnd aob sy | ey
S AE)OCAL ROV (1IUOSY JULIERIL BQWNN ARMIS
‘50 poARYISEH S LOMBULOL “SHPNIE YUBSSAL IDLND PEAJ 0F aifiueu) 6N ud YD a0 Sy Inoay SHHG NNNG DRI D) g g
(#19N) sequiny uopens|Bey sjep) (eaju)D £g “sininj pun ‘sarjod “iajes junapas Buapmiu) ‘Sjis Si) RoqD pup SApngE [oanap YR 5 SIYEU] [EUCHEN ‘ST 5] J0 SOWIBE
Jajues Jesue) uosiapuy ‘g ‘i e TG A0k L] PO Byt P BTy i SIS o A08"s, DLLL DI,
s[el L [eajuo popioddng Apsyoagid pin Apgqn fo s¥oquysp SNEA pun Arnial B § AGS TR O D21 )

*E}ep S}Nsad UJelaD JOo uoIssIwgns

saJinbag os|e pue ‘paRIwgns 2q I1SNW JByY] SJUSWa|e BIEP JO JaquUnU 3yl saseaJsu] ‘Ao sjeleaD

Ul pasaisibal aq IsnwW 1By S|eldy [B3luUlD Jo sadAl ay) spuedxa 18yl (IIIA 2[IL) S3Seqelep |eul [eajula

UQ UDPDBS B SBPN|DU| MB| BYL "S8-0TT ME] 211gnd "S°n paubis Juepisald 8yl ‘L00Z ‘L7 Jequeldas uQ
é(Lo0zZ

40 30y sjuswpuawy uoRessiuiwpy Bnig pue pood 2y3 Jo S8-0TT MET JIGNd "S*N) YVVad S I2YMm

I| STeLI} TeDTUI[D) :SoWOodINQ

uoneuLIoOfuI Juelb PUR SUIRU JO
UOT}09[[00 10] spIiepuels jusuordur T —"—"e ———
O} OLdSI] UM IOA :PUIWIUIODDY T

“DopaniE 3 15 Oyl ume e el 1
e

1T0T ot medny g

BINRIZET  rew pdy

7uBu sy uo pajsi| sapuabe au jo Aue &g papuny juajed 10 uofuUaAU| (HO mm'lmﬂ'l-n-! Iy
ue podal pue suope|nbal S| pUE ME| BU3 INCYE LIES| 0] ASEE J| SOYEW UOSIPT] s HO Tupdy , Fuoy
§1 WO “‘F‘DHms AN L) TIIOUR

“fouabe Bunedioed Aue WM 10BIBIUI 0} SI0DBAU0D Wiy ey i By - 4 v

pue sealue.b Jo) soepaiu| 8|Bus e sepiacid )| esnessaq Aousbelsiul s) uosp) [ ) By, a0 ‘g e

“PIEME BU) 9PEW OUM
P L ap U ) spvmlode sacnpes pom 2-26 puR Mg e 4] w2 g e g e

fousBe |eiapa) sy} 01 pauOda) 80 SUORUSAU] PaPUN) IUsWUIBACE 181 8JjNba) » r o podded i i odchd bae v o~
- | suope|nBai ajog-yAeq 1oV ajog-ukeg ayl ‘Me| [eJapa; e yim Ajdwod sio1penuod kw‘" n-tpup R A L IONCIIDQ!.:- M.,;;wm'”hbr"" P i v
pue seauell uswuenob sdiay (uos|p3 Aouabelalu] Joj SPUEIS YDIUM) UOSIPI]
Ry
T7I0E Jo moaqia]
. croz i da e g
UOSIPT O} JWODJIM e s g ot

M'wau.lwa.mﬁ ay} o) souasayaid

ul ugliusAul UE Jo diysieumo ensind o) 108(e 0} uoimiisul Jjo.d-uou Jo ‘sseusng |[Bws ‘Alisiesun B syuued sjog-yieg ;) uswwenob [eieps)
ay} 0} Buipuny [esepay Buisn apew Asy) suonusaul ubisse o) (paxiom Aay) Jens aseym) siojusaul pajebiqo sjuesl pue sjoeiuoo Bupuny
YoJeasal [eiapa) "oy 8jog-yAeg ay) ai0jag "BuipuN) [B/8P9) YiIM SPEL SUOIUBAU| JO diyS/auUMO U] Sem ajog-yAed Aq apew abueyo Aex ayL
0¥ 'W'4'0

£6 Aq pejuswaduwl s| pue (1'242-00g § "0"SN SE U! PUB 'SLOE TIBIS 6 1B PAIPOO S| 086} Ul paIdope sEm Joy 8y) 'SsesuB) Jo 8jog qog
PUE BUBIPU| JO YARg YoJig ‘siolBuas om] AQ pauosuods "yosessal papun)-uswuianch [eiepa) wouy Buisue Auadoid Enoajeul yum Buiesp
uone|sibay saielg payun st (086} ‘gh Jeqws0aq ‘L1596 7] 'qnd) 1OV P v me PEJL PUE JuSled J0 10V Sjog-ykeg 2y

eipadopdous aaly ayl ‘Blpadpim Wold

10V 8j10g-yheg

Jpaixoddns HIN SeY . SOTIDA0ISIP
Jo suoryeoridde,, yey A\ :sOWI0DINO




.'uaddey ,uom SIy) ‘yans e aAey nok ssajun - ‘[ase] 1ey) Jo saauanbasuod
U1 JBYM MOUY M pue sieak (Z InCGE Joj 8peW Uaaq Sey i, 'pIes ays , 'abeinoous, piom ay) Buisn skempe

pue ‘saiwwo ajbuis Aiana Aq apew usaq S)ey) UOHBPUSWIWOIAI B §| SIYL, 'So0pIsod pue Sjuapnis Jiay) Joj
$8LW02IN0 JaaJed ay) Lodal pue ¥oed o) suonmpsul abeinooua o) ued swea) uoneluawaldwi ay) o) pajujod ays
‘a|dwexa Jo4 , puswwoaal, pue ,aBeinooua, 8y SPIOM JO 8aUBLINI00 By 'Aj[eaywads—sue|d uoejuswadw sy
ul pasn abenBue| ay) Jo awos Jnoqe ,wsioluka [Jay) o) ¥oeq ob jnq djay Jues, ays 'suonepuawwodal suodal Jay
paJapisuod Aisnouas QoY 18y paseajd sem ays ybnou(e 1ey) paxsewsas uewybil] ‘vopeluasald sAex00) Jauy

‘swelboud yoseasal

papuny A|[ejepaj 8pISINO MJOM OUM 8SOU WO INCING SUBISS JO LOIBOIIUSP] 8y} ajey|ioe)

M os[e () Jeyoseesel pesn Apeolq v "siuelb pue suopeo)gnd Jiayl ol 1 MUl 01 puB QIOH0O

UE U[Bl0o 0] S185N J0) ASES 1| 8w 184] AN B 8pnjoul [Im AONII9S S| Jo AnsiBal e ejeaud

pue INdino YoJseasel Jiayl AJIUep| 01 SEENPIAIPUI MO|[E (1M Os[e Wwalsis (q|0-O eyl "suores|gnd

Ul SBLUBU JOUINE UlIM paleinosse ag ued eyl Jeynuap eubip weisisiad B s Qioy0 "uonoel

Buuret s1 ([010HO) Q1 Joinguiuon pue Jayoteasay uadQ eyl pe|ed uopeziuebilo 1joid-uou

‘leuopeusal] Ue 1BYl sseadde | -Buirunsuoo ew pue ansuadxe sAemE S| swalshs Blep ssoioe

pUE UL AnBiguue aweu Buipnpay “Ynoup s saweu BuLINDoo AJUOLLILLOD LLIM S[ENPIAIDUI

jo indino ey Bulynuep) :sq| 19ya4easad Jualsisiad anbiun jo uondope aBeinooug

SI9DIeaSal papunj-HIN buryoei],

s 19yoxeasai jyuajsisiad anbrun jo uorydope abeinoouyg .
wro)sds arrjoxd 1aysreasai apim-pag e dofaasaqg -

sa[qe) bururer) YN pajewrojny .

soopjsod pue sjyuapnjs pajroddns-HIN [[e JO UOT}EDITJJUIPT -«

"J1 0P 0] MOY PUE JUBLIB|dwW] 0] SUDNEPUSLILIODa) LIIUM pI0ap 0} 'Aeya0y Aq papeay 'Wea) uoneuawa|dw)
ue pawo) g0V ‘Bullaaw aunr au Jeyy "yied Jeasea1siualos yeis auy Guowaid pue ‘saue|es sopisod
Bunoidw) 'sawooino Jaa.ea uo ejep alow Buios)|oo 'syuelb yolessal jo pesisu sdiysmoy|s; pue sjuelB Bujujen
Aq pauoddns sesujen jo uouodoid sy Buiseasau) ‘suoysod sopisod pue swesboud [giopop Buiysieap pue
Bujualoys 18 palu|e SUDNEPUSWIWODA) [BJ8A8S IN0 pIE| dnolB Bupyiom su) u| S18Uj0 8y pue ‘Aeyaoy ‘uewyBiL

Tr0% T squsong
g PR AR

[eotpawong 10 seuey) [ews ‘sadoy Sig

"PapPEay 9J8 M SUOIDBIIP 8U) JO MBIAIBAC XOIND € S,840H "UOIBULIOJU| 80J0PHOM
[eoipawolq u) sdeB esey) ||y pue Al o} sue|d Jo Jequuinu & uo Bupjiom usag aa.em 'pus siul 0} 05

‘sjue.B yoreases HIN Aq peroddns sge| ul paures sjuepnis ejenpels uo

EJEP OJEWBISAS JO 30B| PUEB ‘SALIUNCD Jaylo Ul seeiBap peureido oym soopisod Uo UOIBULIoJUI
ejenbapeu ‘soopisod se BupIom S[ENPIAIPUI JO JagLUINU [B10} 8} Uo LoneuLo ul sdef

Jofew 6@ ‘80.0I0M UDJESSS. [BD]PaWIOI] BY] UO 8|qejieas Brep eyl jo Alfenb ey Aq ,peIuAls
SeLIewWos pue parelIsnly, alam Aeyl moy pequosap siegquiaw dnoib Bupuom ay) ‘Lodau Jiay) u)

"Y0JBEsa. [E0|PaLLIOIT] Ul LONBAOUU] PUB SSBUSANISdIOD SN 84NN} 8Insus Byl PUB ‘UoIYSE} Ajswn

B Ul S189.E0 U0JB8S8) [B0|pawolq o} uonesedaud Juajjeoxa apiacid jey) Buure eiojsopisod
pue ajenpe.b ‘arenpeibiapun ybBnoiy sfemyled jo uonee.o syl sem dnosb Bupriom esioprom
yoseesal [Bojpawolq (QOY) Jo1oaui] ey} 0} espiuwoy) Aosinpy HIN 8l jo [eob Arewud ay|

7ETeD-SOTORTOm
7TT7707E 02T /A0B Y PO STIXaT 72y
|esipawoig Japag jo abuajey) ay} ug Bupjel

Aeooy Ajes /g €102 ‘11 1Hdy uo pelscd

Juren} HIN PIP O\ :S9W0dnQ
+



B1o°10 pue OLdSN W 49 sA! AIDYO jo asn sbeimodud (9)
"sp1ooaz oyoid Id II DYJIAIL Ul sl IOYO ©103)s pue ur] (g)

pue ‘19}1049Y urt syueib HIN 0} S !
AIDYO Ul PUE YDIeSs 0} SISOILISII MO[[E 0} MOTR{IoM e Juswardur] ()

PI0231I QIDYO S.99)ueib
® 0} uonjeurIojur jueib papreme }sod o)} mopiiom e juswaiduy (g)

jueib e uo pojroddns suosiad [Te 107 SO QIDYO Jo asn axmnbay (7)
bumnzodaz sourooino preme-}sod

03 st} urg ‘ssaooid uotyestidde o) burinp sl QIDAO Jo o@sn axmbay (1)

"SHAOM 2.JB3S3 SJoydJeasay pue
PUE ‘SUOIIEI|YJe ‘S.I9YIIUSPI JaYD.1BasD Y2JBaSY SUI1daUU0D)
>|Ul] O3 PJBOQYDIIMS B SB S9AJIRS JIDYO

"SIDIIUDPI JaYdJeaSa JUIsisaad pue G I : )H O
anbiun jo Ansidau 994y & sapiroud QIDYO
[ ]

dIOY¥O 11191116'[(1111:[ s PUDSUIUIODIY
+

el

35

pIODG.I C[IOHO U.IOI;
~be uoneurrojur yxodui]
B e
oy [eaeg R
© RIATHRESHR oo E"“
woawwonyy (weood | * v
A0S TN ey ADNIPS Ie!;!luzzl.[ GIO.&.BO 01
DOZZ  wpeo Sy A HLIAA uol.lleol.[.[ .e lu.ex >Iu.-[II
VoMo = VA iomg ADNIPS o G
T, 140 53INNOD : .
SUPTEIPOE e e O
e 10D PN | sagpy -
i SRR TS |
= Bh¥o

IoWIuInS STy} sl

AIDYO JO OSNIOTIA  wovcoicrwamni s o
0} ADuS1dS HIN " QIo¥o

¢aImbay sobeinoouy |



surezboid jsnlpe o0} ejep as() =

saInseaws }s3) pue (Juenb pue (enb) vjep 109[[0D =

sainseaw ajyenonIe Apreard pue sieob ureiboid jno dejpy =

sjosejep Hursixse soueyuS 0} SOI0USHE ISJO0 YIIM IO =

(sigy o119nd ybnory) posodxs pue IoUULW POPISI] € Ul
Po109][00 SI UOTJRULIOJUI SDUSPIAD PUE SUIRU }Jel]} SInsus "H°9)
uornyenyeAs ui asn 1oy} yxoddns o} sjosejep Hursixa soueyug =

sda}s uol}de [RUOIIPPE UO 3dIApe Hadxa Jayien
sjuedi|dde jue.s Jo} Jioddns snoadw)

suoIjUaAISIUI
dojanap pue seiq 4o} ss3201d Mmalaal Juels aulwexy

suolle|ndod pajuasaldaliapun wouy
250y} Suipnjaul ‘siamalnad JaaJed AjJea Jo Jaquinu asesudu|

sauo |nyssadons puedxa ‘sweioid [nyssaddnsun 1no aseyq

sweJsSoud Suluiesy Juaiind slenjeny

:uonoYy 1o} ueld s;HIN

Areuruing

(@9€T - 40d) [F] a0u0ppi0p Ypaeasay jedipaworg

A Ul AsiaALg Uo dnotn Buiop a1 Jo AUBWIWING 3AN9XT B v a1 ey
(ansat's - 40d) Fluioday sanANY dnoso Gunjiom

dnoag BUBHIOA, 3310J30A) LDIBaS3Y |RIIPALLOLG BUY UL A1ISISAL] = ——
suoday dnoin Sunjiopm s1aquiay

Jauey)

DIOPIOA [0TB3SIY [BITPaWOTY s
a1y} Ul ANISI3ALJ U0 dNoiD) SUDIOM o) sanmuwon A1ostapy

40LD03¥1d IHL OL FJ3LLIWINOD AYOSIAQY

-uonuaaaiul Aoljod oy sjulod sbeiana|

awos 15986ns synsas uno "Buipuny Yyauessal HIN PRPIEME aq 0] Sallum uey) Ajeyl sse| siulod abesoled gl ulewsl sueoldde
WOE|Q JBY] PUl} 8M ‘SDNISUSloBIEYD Jakojdwa pue ‘plooal uoneognd ‘spieme youessal snojaaud ‘Buiuien ‘uiluo jo Ajunoo
‘punouByoeq [euoneonps sjuedidde ay) Joy Buljoiuod Jay "sslym ym pasedwon Bulpuny youeasal pajeniuoiebnssaul HIN
anlaoal 0} A9y s59| sulod sbejusiad g aie sjuBD|dde UEDUBWY-UBDLY JO 30B|q pue sulod abejusasad ¢ ale SUBISY JBY) pUll
am ‘a0l Jo ssalpsebal papuny aq o} Ay AEnbe asam sauoos Auoud Buons yim sjesodoud yBnoyly "S90UNos Jeylo puB ‘sousIiog
J0 gap) sisINay UosWoy L 8y} ‘aseqelep Juedb || OWdWI HIN 8y wou) elep Buisn Aq pseme ue Bulaleoas Jo Ayljiqeqoud auy) pue
Ayoiuyie Jo 808) payuapl-yes suedldde LOY (HIN) YiESH Jo S8Injisu| [BUOHEN "S'M B USSMISq LOIBIDOSSE By} pejeblisanul ap

oelsqy

npa'ny@1auiBp VSN 'Sv089 SH

B 'SBSUBY Jo Asianun 'y H [B1205 ¢ A2yod Joy anysu| ‘Aayed o k] | '93Ua13g 10} JajuaD) PUE S3IWOUST jo Juawpedag

‘SpJeme Yoleasal HIN pue ‘Auoiuyie ‘aoey
'£8.96 || '90U8195/9Z | | 0L 10P '6-GL0L (SP0a)eee's | By | LoZ BoUaRE

anje) bunnqrijy

-4

‘Jeym a1y} 0} oym a3 burury
+



Assessing the Value of Biomedical
Research: Developing Chains of
Evidence

June 4, 2013

Della Hann, Ph.D.
Deputy Director

Office of Extramural Research
NIH (f DD s

In FY 2009, NIH supported an estimated:
— Over 53,000 research projects/year;

— Over 313,000 research positions

— Research training on NRSA: ~16,400

positions
— Training on research grants: ~28,200 positions

— Over 6,000 research scientists in intramural
program

5/31/2013
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Publications — most robust; coin of the realm
— Citations in Clinical Guidelines

Inventions, Patents and/or Licenses
Technologies/Techniques
Other Products, e.g., databases, animal

NLM 3 4 " greverse, f methyiSes !
of Medicine % FTEEEEE T [
Nextgenseek.com

« Designs new and more efficient methods of data collection to
improve the breadth and quality of information on research
products and the investigators we support

— Electronic Application Forms
— Research Performance Progress Reports (RPPR)
— All Personnel Reports

Creates the tools needed to query, navigate, and synthesize
these diverse data sources, facilitating analysis of NIH-funded
research and its outcomes.
— RePORTER & EXPORTER
— RCDC
— SCiENCV
— Commons
(I st st
NIH OFFICE OF EXTRAMURAL RESEARCH
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* These products can be
used as “metrics of
Knowledge”

But.... How to assess
the “value” of this
knowledge?

Does anyone use the
Knowledge to
inform/improve health?

Science

m“]'

i

Wy
L

http://blog.cunet.com/tag/albert-einstein/ )

m National Institutes of Health
Office of Extramural Research

National Human

ﬁ ||||"|"1E Genome Research Nattona[ Institute

Institute on glng- * ¥
lR
[TUIT (’5,/1/( ! |' ) center for

scientific review
ONICHD Sla @ \IMI ”'G”S@ c..n.ca. St
@Nznona@?qzt o NUM \ LJ

Houre S &\ NAMS NCATS

National Heart 4\1)0\u INSTITUTE OF
Mationat nsHute f Denta “A
Lung and Blood Institutelna eranotacia: nescorcn NATIONAL INSTITUTE OF NEUROLOGICAL

NIDD B DIABETES AND DIGESTIVE / DISORDERS AND STROKE
AND KIDNEY DISEASES

m) National Institutes of Health
Office of Extramural Research
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Mortality
Patents

Publications

Technologies

Trained
Workforce Insurance
Coverage

m National Institutes of Health
Office of Extramural Research

Basic Cardiac

/
Clinical . ———— / Translational
Technology / X Cardiac

Translational 4 Basic
Technology /| \ Technology

Clinical
Cardiac

m) National Institutes of Health
Office of Extramural Research
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Mortality

Incidence

Quiality of
Life

m National Institutes of Health
Office of Extramural Research

Basic ;
Cardiac )

Mortality

Clinical

Incidence

£ T i
. Technology  /

\ / L / Quality of
"/ cincal Life
\ Cardiac !

m) National Institutes of Health
Office of Extramural Research




5/31/2013

Vision and Brainstorming

— Evidence will differ depending on
the ‘product’
For any new initiative, could
develop models of probable
proximal and distal evidence
Then consider, what databases
could be tapped for assessing
each part of the model
If no databases available, are
there ways to create the
databases?

m) National Institutes of Health
Office of Extramural Research

« Office of Extramural Research can help
with:

— Designing methods to acquire relevant data

— Creating the tools needed to query, navigate,
and synthesize data

— Analyzing the models to assess value of
research

m) National Institutes of Health
Office of Extramural Research
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“The crucial variable in the process of
turning knowledge into value is
creativity.”

- John Kao




Altmetrics and Revolutions:

New metrics for a new era of Web-
native Scholarship.

bit.ly/nih-smrb-altmetrics
@jasonpriem

June 5, NIH SMRB VOBR Mtg,
Washington DC

What you do
matters so
much.




Communication is
the soul of
science.

Ye Olde Letter

The Letter

tech pen and
paper
products letter

filters personal




In 1665, the first
revolution:

Oldenburg publishes Phil. Trans;
applies the best available technology
(printing press) to vastly improve
dissemination.

A step forward: the journal

The Letter The Journal

tech pen and printing press
paper

products letter article

filters personal peer-review




A second revolution is coming

The Letter The Journal The DcJ

tech pen and printing press the web
paper
products letter article everything

filters personal peer-review altmetrics

But journals are already online!

Your revolution is
over, Sir!

"The Diqgital Publishing Revolution
Is Over"




Online journals are
paper journals
delivered by faster
horses.

The First Revolution

promoted homogeneity
of outputs.

The standardized article was born of
the need for industrial-scale replication
and interchangeability.




The Second Revolution
will promote diversity of
outputs.

With publication nearly free, it
becomes trivial to capture the missing
pieces of the scholarly record.

Instead of moving
paper products
faster, we can create
web-native science.




onversation
stories
analysis

DRYAD
Dataset

Submit Data Now!
See how to submit

When using this data, please cite the original art}

Reader SM, Hager Y, Laland KN (2011)
y A i of the Royal Society B 366(1567): 1017-|

Login or Register Additionally, please cite the Dryad data package

Reader SM, Hager Y, Laland KN (2011) D4
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analysis

earlywarning / [# D 97 commits
file to write csv data files from cached rda data files

' cboettig authored 5 days ago latest commit b6635f2aab E&

R 10 months ago avoid nans [cboettig]

i data a year ago Merge branch 'master' of github.com:cboettig/earlywarning [cboettig]
I inst 5 days ago file to write csv data files from cached rda data files [cboettig]

B man a year ago summary stat looping function, dependencies added [cboettig]

[® DESCRIPTION 8 months ago updated description [cboettig]

B NAMESPACE a year ago documentation etc [cboettig]

B README.md 9 months ago README file added [cboettig]

E2 README.md

Quantifying the Detection of Early Warning Signals

This package contains the source code, analysis, and history of my research published in the Proceedings of the Royal Society
Interface, Limits to the Detection of Early Warning Signals for Critical Transitions with Alan Hastings, May 2012. A preprint under CC-by
license is freely available from my website

« Author: Carl Boettiger
« License: CCO
« Project navigation

stories

fiction:
short story, novella, novel, series, play,
film, comic book, etc, etc...

scholarship:

paper, monograph,

video, blog posts, notebooks, infographics,
slides, eftc, etc




3. "aps2013dc” Q

conversation ...

@ are a 2 (warm/bad intentions) x 2
(hi/lo competence at carrying out
those intentions)

| mathoverflow 7 BT I | Unanswered | [@ Geotrey Miller

When creating a new story,
dorsolateral prefrontal cortex is
more active if telling the story to

Offhand | can think of two ways in classical homotopy theory: opposite sex - Kevin Dunbar

How many proofs that 7,(S") = Z are there?

1. Show that 7'»'1.-(5") = 0 for k < n by deforming a map sk 8" to be non-surjective, then
contracting it away from a point not in its image. Now use the Hurewicz theorem to show
72(S™) = Hy(S™) = Z, which is easy to calculate with cellular homology.

2. Use the Freudenthal suspension theorem to induct up from 71 (S ) = Z, which you can prove
using (say) the universal covering space R — S°. Geoffrey Miller

Children's social games function
mostly to learn how to play
at.algebraic-topology = homotopy-theory | big-list complex, differentiated roles within
groups - Roy Baumeister at

What other ways are there to prove 7, (S") = Z?

flag | cite edited Feb 8 at 8:53 community wiki
% Ricardo Andrade

this should be community wiki — Koushik Feb 8 at 0:43 Michael Carmichael

A very silly option is: run an algorithm which given a simplicial decomposition of the sphere gives you Stanley Milgram's actual shock
the group. As algorithm exist, this is in principle viable :-) — Mariano Sudrez-Alvarez Feb 8 at 2:39 generator here at #aps2 ic in

Am | allowed to say "countably many"? ;-) — Andrej Bauer Feb 8 at 11:31 Washington DC!
@Tom: Is there a way to generalize that argument to > 2? — Mike Shulman Feb 8 at 16:31 g

The deformation argument in (1) is superfluous. Just calculate 71 and H. from the cell decomposition.
Then for simply connected spaces, Hurewicz shows that the minimum i > O for which H; # 0 is the
same as the minimum i > O for which m; # 0, and that the groups coincide for this i. —

unknown (google) Feb 9 at 21:53

show 3 more comments

Examples: Twitter

In one month, over 58k citations from
Twitter to scholarly articles (citwaitions?)

It is like having a jury preselect what will
probably interest you.... Occasionally there
will be something that people will link to, and
it will change what | think, or what I'm doing,
or what I'm interested in.

-<]f1idv narticinant

(Priem and Costello, 2010)




Examples: Twitter

Cumulative growth in the number of scholarly Twitter accounts.

faculty
nonfaculty

Each dot represents one tweet; each
horizontal line of tweets is from one user.
the left edge of each line is when the user
joined twitter.

Twitter accounts
sjoam} Aleioyos Juaosad

Web-native science
means we can start
making public, not
merely "Publishing.”




Here's my journal:

mTweetDeck i= Lists @ Add Column Columns Searc] a ¥ B3

1.Home o 2. Interactions 9) 3. "altmetrics” Q 4. Tweets 5. Interactions

jennifer granick
Petition to Free the Cell Phone:
Now s the Time

Phone unlocking needs your
support.

Jeff Atwood
HAYYY GUYYYYZZ we have
venture capital!

John Herrman

The last thing Culture will see
before it dies Is two
anthropomorphized brands
consoling each other on Twitter

Tom Scheinfeldt

Was a UC-Irvine professor booted
from his MOOC for trying to
maintain standards? bit.ly/Xmj7AA

Alex Garnett

Crowd4Discovery followed you
Crowd4Discovery 2

Ecology Report followed you
Ecology Report 2

i Coltharp Fillmore retweeted

Jason Priem

.@foldit participant: "it's better than
any other game, 'cause | can
change the world."

Ana Nelson favorited

Jason Priem

Yeah, but picks wrong
denominator. “Redshirts die" trope
applies to redshirts w/
*screentime*, not just in crew.

Kelly Ruggles followed you

Research2.0

RT: Have you planned your strategy
for @V s yet? Only 9
days unti

March Metrics
Have you planned your strategy for
#MarchMetrics yet? Only 9 days

until the competition launch!

Jean-Frédéric

cs: reflect the impact of
scholarship in the era of social
media, collaborative tools, etc.

g (/@Rea

March Metrics
This is how ideas are born,

Paul Hobson
Engineer:

version control: from personal
workflows to open #science:

Open Science Fedn
Scientist, (please) meet version
control: from personal workflows to
open collaboration: b0g
# ence by @

UBC Library

Open Scholar Award call for
submissions - The Open Scholar
Award is open to UBC Vancouver
graduate students. Submis...

Heather Piwowar

6 Yeah | hear you. Give
me a shout if | can help, hope you
find proper bed soon.

Heather Piwowar
e Are you stranded in
Vancouver? Do ya need help? I'm

Adora Doro
Adora Doro

Mark Zastrc
Mark Zastrc

Helen Kenn:
Helen Kenn:

dr. mala sai
dr. mala sal

AMLgir foll¢
AMLgirl

\K! Kelly Ruggles 2
Maw: Vorkar writae 2 thina { . S f57A_March Metrics local, can help!

Here's how | publish:

The Decoupled Journal article: a case study.

Decoupling the scholarly journal PREREVIEW

Last edit was made 6 days ago by wordslikethis

This is a pre-publication copy, submitted to the Frontiers in Computational Neuroscience special
issue “Beyond open access: visions for open evaluation of scientific papers by post-publication
peer review" and posted here with permission. It is still under peer review. Comments, ideas, and
arguments are welcome.




But how do we
filter? How do
we measure?

Don’'t turn off
the taps,

Build boats.




The old way:
countin' citations

And that's awesome!




But citations only tell
part of the story

Spotting emerging Heart of scholarly  "...there are
research fronts communication undoubtedly

will require is "visits, personal highly useful
tracking "formal contacts, and journals that are
and informal letters." (Bernal, not cited
communication” 1944) frequently."
(Kuhn, 1977) (Garfield, 1972)

Impact has multiple dimensions:

Audience: scholars, public

Engagement views, discussion,
type: saves, citation,
recommendation




Impact has multiple dimensions:

scholarly public
recommended
cited
discussed
saved

scholarly

Bibliometrics measures citation

scholarly

cited traditional citatio
n




Altmetrics measures impact:

scholarly public
recommended faculty of 1000 popular press
cited traditional citatio wikipedia
n
discussed scholarly blogs blogs, twitter
saved mendeley, delicious

citeulike

scholarly pdf views html views

Bibliometrics mined impact
on the first scholarly Web.

altmetrics mines
iImpact on the
hext one.




An open-source, nonprofit sta
and share altmetrics.

Heather Piwowar <) ALFRED P. SLOAN
Jason Priem =/ FOUNDATION

hnpactStory. create  about follow register  login BETA

Send us your

feedback!

MY Collection 9 items (expand all) = update | json  CSV | wTweet |0

article

Mega-phylogeny approach for comparative biology: an alternative to supertree and supermatrix

i o oes
(2009) Smith, Beaulieu, Donoghue BMC Evol Biol —— -

\dwscussed H saved \

Computational toxicology using the OpenTox application programming interface and Bioclipse. @ [ nighly saved | nighly discussed |[ERel|

(2011) Willighagen, Jeliazkova, Hardy et al. BMC research notes ‘ saved ‘
Multistep correlations via covariance processing of COSY/GCOSY spectra: opportunities and artifacts [T | cied || saved |
& |icited. ]| saved,
(2008) Martin, Hilton, Blinov et al. Magn. Reson. Chem.

Automated dielectric single cell spectroscopy - temperature dependence of electrorotation saved || cited || saved |
(2002) Mietchen, Schnelle, Muller et al. Journal of Physics D: Applied Physics

Pyramid symmetry transforms: From local to global symmetry @ saved || cited || saved |
(2007) Zavidovique, Di Gest Image and Vision Computing

dataset

Data from: Data archiving is a good investment & [ nighiy discussed ||

(2011) Piwowar, Vision, Whitlock et al. Dryad Digital Repository ‘ saved ‘




artifacts  ([[RIENR] | cted | saved |

Highly saved by scholars

This item has 6 Mendeley
readers. That's better than 76%
of items indexed by Web of
Science in 2008, suggesting it's
highly saved by scholars. Click
to learn more.

Why altmetrics?

-aster evaluation.

Reward broader impacts.
Reward web-native products.
e Build web-native filters




The network Is the key

Bollen, J., Van de Sompel, H.,
Hagberg, A., Bettencourt, L., Chute, R.,
Rodriguez, M. A., & Balakireva, L.
(2009). Clickstream Data Yields High-
Resolution Maps of Science. PLoS
ONE, 4(3), e4803. doi:10.1371/journal.
pone.0004803

At web scale, the value i1sn't in
manual curation...

(ask these guys)




It's In mining the network

\DI\JI\ uuivowuv 3uyo,

The second revolution has started.

Once we have altmetric data, it's too useful to
ignore; alternative filters and even certification
paths based on this data will open.

As Peter Vinkler says, citation graph data is like
Chekhov’s gun: once on stage, it has to be fired.




A wise man, that Chekowv.

Thanks!

Advisors:
e Brad Hemminger,
e Todd Vision

Funders:
e Alfred P. Sloan Foundation
e DataONE
e Dryad
e National Science

Foundation

e Open Society Foundations
e Royster Society of Fellows

Data®\E
), DEEHSOTIETe




Questions?

Jason Priem
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m) National Institutes of Health
Turning Discovery Into Health

Scientific Management Review Board

SMRB Working Group on the

Value of Biomedical Research

Gail Cassell, PhD
Chair, VOBR Working Group

VOBR WORKING GROUP — June 4, 2013

Working Group Roster

NON-FEDERAL FEDERAL

* Gail Cassell, PhD (Chair) e Alan Guttmacher, MD
Richard Hodes, MD
Stephen Katz, MD, PhD
Griffin Rodgers, MD, MACP

Martha Somerman, DDS,
PhD

* Norman Augustine

* Hon. Daniel Goldin

* Garry Neil, MD

* Gilbert Omenn, MD, PhD

e William Roper, MD, MPH

e Arthur Rubenstein, MBBCh

— VOBR WORKING GROUP — June 4, 2013




5/31/2013

Working Group Activities to Date

July 11, 2012 (SMRB): NIH Director issues charge to SMRB regarding
assessing the value of biomedical research

e Sept—Dec 2012: Compilation and analysis of relevant literature;
discussion of basic evaluation framework

January 14, 2013 (SMRB): SMRB meeting includes panel session
focused on the economic value of biomedical research; VOBR Working
Group members review relevant literature

e March 2013: Briefings by NIH staff on data collection and analysis tools
and technology transfer; draft framework for tools and metrics for
assessing value

April 2013: Draft outline of report; discuss types of value and major
elements of charge

* May 2013: Prepare questions for June 4 panel discussions

VOBR WORKING GROUP — June 4, 2013

Deliberative Process

GUIDING PRINCIPLES
Strengthen ability of NIH to carry out mission
Provide environment for collaboration, coordination, and interaction
Bring together synergies
Enhance public understanding, confidence, and support

Increase operational efficiency

STEPS AND CONSIDERATIONS

Step 1. Assess the need l Step 2. Evaluate l Step 3. Implement and

for change options for change evaluate the change

UNDERPINNING ATTRIBUTES

Transparency Communication Accountability

n VOBR WORKING GROUP — June 4, 2013
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Definition of Value

“Value” is often in the eye World
of the beholder: Nation

Community

Family

Person

Time

What constitutes value, who makes that determination, and
how can it be observed across time?

=5 = VOBR WORKING GROUP — June 4, 2013

Three Types of Value

* NIH’s mission is to seek fundamental knowledge
about the nature and behavior of living systems and
the application of that knowledge to enhance health,
lengthen life, and reduce the burdens of iliness and
disability.

* The Working Group has divided areas of biomedical
research value into three streams:
> Scientific knowledge
> Public health
> Broader societal impact

— VOBR WORKING GROUP — June 4, 2013




Basic Framework for NIH Value

Scientific Knowledge

mm

Public Health

- . Health
=

Intermediate

Broader Societal Effects (economic, education, etc.)

The World Outside NIH

Major Elements of the Charge

1. Principles that should underlie assessments of
value

2. Advice regarding sound methods and strategies for
assessing value

3. Advice regarding study questions and selection of
study topics (e.g., case studies)

“ VOBR WORKING GROUP — June 4, 2013

5/31/2013
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Charge Element 1: Principles

Guiding Principles, Limitations, & Caveats

Why does NIH need to better assess its value?
What can we accomplish with this effort?

The SMRB is tasked with advising NIH on the
objectives of value assessments and the realistic
boundaries of assessing, attributing, and
communicating value.

"~ —o- | voor workino Roup - une 4, 2013

Charge Element 1: Principles

Principles Underlying Value Assessment

* Attribution

e Causality

* Precision

e Comprehensiveness

* Disclosure of assessment limitations
* Reflect values of society

* Other?

“ VOBR WORKING GROUP — June 4, 2013
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Charge Element 1: Principles

Challenges with Assessing Value

Assessing the value of biomedical research is difficult due
to challenges with assigning attribution and causality.

o Multiple factors and sectors influence the downstream effects
of NIH activities.

o ltis difficult to estimate and account for the lag time between
research and impact.

o There are myriad challenges in collecting and analyzing data
that accurately capture the outcomes of NIH activities.

Is there anything unique for NIH, compared with other R&D
agencies, in these challenges?

VOBR WORKING GROUP - June 4, 2013

Charge Element 1: Principles

Common Elements of Value Assessments

* Many models for assessing value have been developed
for different contexts

* It would be useful to develop a generic model that can
be customized and adapted to various study questions

* |dentification of the critical components of such a
model should be part of the Working Group’s findings

> ) )
= | voswonngcowr wnesaos
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Charge Element 2: Methods & Strategies

Methods & Strategies

How should we measure value?

The SMRB is tasked with identifying a set
of metrics and strategies (established and
emerging) that are most appropriate for
this task.

VOBR WORKING GROUP — June 4, 2013

literate public
Healthcare-

Py

7 Capacy for
Innovation

1 Global R&D

Sci. diplomacy,
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Short-term
DISCOVERY

Long-term
CONSENSUS

Indicators

USPTO Atk i A O

VALIDATION

Measurement and assessment
tools

USPTO database; eSPA and RePORTER

Fundamental
Scientific
Knowledge

Patents (linking publications to patents);
RPPRs; FDA Orange Book; iEdison
. USPTO database; FDA Orange Book;
Licenses

iEdison

IP transfer agreements (MTAs)

Individual University Admin. Databases
({do any aggregate databases exist?)

s dace

Living longer,
healthicr lives|

Development and initial clinical
testing of dx, tx, and px interventions
(e.g., FDA applications and Phase |,

Clinicaltrials.gov, RePORTER (linking
projects to clinicatrials.gov), ExPORTER,
RPPRs, NME and IND applications in
FDA Orange Book; Comprehensive

P - Scientifically
II, and 11l clinical trials) to0ls? e
. Publications databases, but no =T
Standardized research protocols )
comprehensive tools P

Validated data repositories (i.e.,
NCBI's GenBank, PDB)

Example: NCBI analytical tools;
Individual metrics but no
comprehensive tools

4 Global R&D

competitiveness

Sci. diplomacy,

stability

5/31/2013
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Existing Metrics: Room to Improve

“ VOBR WORKING GROUP — June 4, 2013
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Charge Element 3: Study Selection

Study Question & Topic Selection

What topics best communicate and
represent NIH’s value?

The broad scope of NIH research and the
multitude of potential outcomes to be
measured pose challenges to assessment
efforts. The SMRB is tasked with advising NIH
regarding the selection of study topics that
are feasible and representative.

VOBR WORKING GROUP - June 4, 2013

Charge Element 3: Study Selection
Goals of Case Study Selection

* lllustrate the full spectrum of NIH research,
including:
> Basic and clinical research
» Slow and quick time to payoff
> Successes and “failures”

* Underscore the importance of investments in basic
research

“ VOBR WORKING GROUP — June 4, 2013

10



Charge Element 3: Study Selection
Goals of Case Study Selection (cont.)

NIH FY 2013 Research Funding
Total: $30 billion

Applied

47% $16 billion
53%

VOBR WORKING GROUP — June 4, 2013

Charge Element 3: Study Selection
Goals of Case Study Selection (cont.)

» ® C
es\\)&‘ 9"\\&‘ es\_\&&‘
& *=* &

&

Type of research (basic vs. applied)
NIH investment

Partnership w/private sector
Prevalence of disease/condition

Time from basic research to treatment
Serendipitous discovery

Degree of success in translation
Adoption of treatment by public

Etc.

s“"“o

5/31/2013
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Goals for Today’s Presentations

* Discuss principles and attributes of how to define
and assess value

Learn of opportunities to improve assessments

* Engage experts in ways to assess value of scientific
knowledge, public health, and broader societal
effects of biomedical research, including:

> Strengths and gaps of prior studies
> Landscape of current efforts
» Outlook for future endeavors

Discuss the relevance of these findings to NIH

VOBR WORKING GROUP - June 4, 2013

Panel Sessions and Roundtable

* Panel I: Assessing the Value of Biomedical Research:
Principles, Metrics, Strategies, and Caveats

* Panel lI: Public Health Outputs and Outcomes of
Biomedical Research

e Panel lll: Broader Societal Impacts of Biomedical
Research

¢ Roundtable Discussion of Value of Biomedical
Research Themes

“ VOBR WORKING GROUP — June 4, 2013

5/31/2013

12
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Panel Sessions and VOBR Working Group
Deliverables

DELIVERABLES

g Panell

o] q .pe

2 Scientific

>

& [Public Panel I

v [Health

w

[- %

>- .

~|societal | [BaREI
Impacts

Roundtable

VOBR WORKING GROUP — June 4, 2013
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