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Increased use of bibliometrics  

•  Australia	–	na7onal	research	assessment	(NHMRC)	used	
bibliometric	indices		

•  UK	–	ins7tu7onal	assessment	is	supported	(not	dictated)	by	cita7on	
analysis	

•  Germany	–	use	of	bibliometric	indices	is	the	norm	

•  China	–	authors	are	asked	to	publish	only	in	ISI	indexed	journals	

•  Norway	–	counted	pubica7ons	by	a	weighing	factor	
•  France,	Canada,	USA,	etc	"crazied"	about	bibliometric	indices			





Criteria for evaluation of an individual 

•  Research	produc7vity		

•  Research	quality	

•  Scien7fic	and	societal	impact		



Research	ProducBvity	



Research productivity  

•  Number	of	original	(peer-reviewed)	publica7ons	

•  Reviews,	book	chapters		

•  Invited	editorials,	commentaries		

•  PhD	graduates		

1.	Research	Produc7vity	



Research output score (ROS) 

ROS	=	p	+	s	+	g		
p:	number	of	papers		

s:	number	of	PhD	
graduates	

g:	grant	income			

			

Wootton R. A simple generalizable method for measuring 
individual research productivity ... Health Res Policy Syst 
2013;11:2 

1.		Research	Produc7vity	



Productivity  

•  Output	is	NOT	produc7vity	
•  Produc7vity	should	have	a	measure	of	input	
•  But	what	is	input?	

–  Ideas	
–  Ins7tu7onal	support		
–  Infrastructure		
–  Compe77ve	grants	

1.		Research	Produc7vity	



Competitive grants 

•  Distributed	through	a	bureaucra7c	process,	low	rates	of	
success	

•  Poten7al	bias	against	innova7ve	grant	(hard	to	find	referees,	
regression-toward-the-mean	effect)	

•  Grant	success	is	not	a	good	measure	of	academic	produc7vity		

1.		Research	Produc7vity	



A compromise measure  

•  ProducBvity	raBo	=	Output	/	Input		

•  D-index	=	ROS	/	Grant	funding	

	

	

1.		Research	Produc7vity	



Research	Quality	



“Non	enim	numero	haec	iudicantur,	sed	
pondere”	(the	number	does	not	ma8er,	the	
quality	does)	
	

Marcus	Tullius	Cicero		

2.		Research	Quality	



But what is "quality"? 

•  Scien7fic	importance	of	the	work		

•  Rigor	of	methodology	employed		

•  Elegance	in	research	design	and	findings		

	

Quality	≠	Impact		

2.		Research	Quality	



Measures of research quality  

•  Peer	assessment		
•  Impact	factor	(IF)	
•  Number	of	cita7ons	
•  h	index	and	its	derived	measures	(hc,	m	quo7ent)	
•  g	index		
•  Egenfactor	(EF)		
•  Rela7ve	cita7on	index	(normalized	to	field	specific	cites)	

•  Author	superiority	index	(ASI)	

2.		Research	Quality	



Peer assessment 

•  A	primary	means	has	been	used	for	many	years	

•  Many	serious	problems	

–  Subjec7ve	
–  Conflict	of	interest	
– Discipline	(and	local)	favori7sm	

–  Insufficient	competence	

–  Superficial	assessment		

2.		Research	Quality	/	Peer	Assessment	



Problems with peer assessment 

2.		Research	Quality	/	Peer	Assessment	



Decision of funding can be ... random 

Graves	et	al.	BMJ	2011;343	



2.		Research	Quality	/	Peer	Assessment	



What about esteem indicators 

•  ddd	

2.		Research	Quality	/	Esteem	Measures	





Impact factor  

•  Simple	index	(2-year	window)	

•  As	a	surrogate	index	for	research	quality		

•  Monetary	rewards		

– Garvan	Ins7tute		
– Overseas	ins7tu7ons	

2.		Research	Quality	/	Impact	Factor	



IF and monetary rewards 

Shao JF, Shen HY. Research Evaluation (2012) 

2.		Research	Quality	/	Impact	Factor	

US$7200 

US$48000 

US$14400 



The failure of IF  

1.  Ecological	fallacy:	IF	reflects	the	cita7on	of	a	journal,	not	a	individual	paper	
2.  Makhew	effect:	Aken7on	to	high	IF	papers		

3.  Lack	of	transparncy	
4.  Irreproducible	
5.  Mix	of	publica7on	types	

6.  Coercive	journal	self	cita7on	
7.  No	clear	cut	correla7on	between	cita7on	and	quality	
8.  Can	not	do	cross-discipline	comparison	

9.  Long	delay	

2.		Research	Quality	/	Impact	Factor	



Skewed distribution of citations 

A	typical	journal	cita7on	
distribu7on:	Cita7ons	in	
2011-2013	to	Nature	
ar7cles	published	in	2010	
(made	20131103	from	
Scopus	data)	

2.		Research	Quality	/	Impact	Factor	

Rule:	~60%	of	papers	
published	in	any	journal	
are	cited	less	than	the	
average	IF	



"The	impact	factor	is	not	a	valid	measure	of	randomized	
controlled	trial	quality"	(J	Clin	Psychiatry	2006;67)	





Citation  

•  Total	cita7on	(very	oren)	used	as	a	gold	standard	measure	
quality		

•  About	60%	of	published	papers	have	never	been	cited	(P	Jacso,	
Online	Informa7on	Review	2009)	

•  "Culture"	--	Cita7on	pakerns	different	across	fields	of	research	

	

2.		Research	Quality	/	Cita7ons	



Problems with citations 

•  Database	dependency	

•  Does	not	take	into	account	the	author's	posi7on	

•  Cita7ons	could	be	unrelated	to	quality	

•  "Cultural	factors"	(eg	US	centric)	

•  Novel	papers	akract	less	cita7ons	than	conven7onal	papers		

2.		Research	Quality	



Time window for citation 

J	Wang.	Cita7on	7me	window	choice	for	research	impact	
evalua7on.	Scientometrics	2013	



H index 

•  Preferable	to	other	indices	(#	papers,	cita7ons)	

•  However,	it	has	deficiencies	
–  Field	dependency	
– Database	dependency	
– Never	decreased	with	advancing	age	à	favor	old	people		

– Affected	by	the	total	number	of	papers		

2.		Research	Quality	



NormalisaBon	of	h	
index	to	Physics		

Iglesias J, et al. Scaling the index 
for different scientific ISI fields. 
Scientometrics 2007 



Relationships between h index and citations 

Yong	A.	Cri7que	of	Hirsch’s	Cita7on	Index:	A	Combinatorial	Fermi	Problem.	No?ces	of	the	AMS	
2014;61:1040-1050	

2.		Research	Quality	



Distribution of H index (biomedical science)  

•  15	million	authors	(1996-2011)	

•  149655	(1%)	have	h	index	≥	20	

•  45752	have	h	index	≥	30	

•  15385	have	h	index	≥	40	

•  5185		have	h	index	≥	50	

•  1773	have	h	index	≥	60	

•  717		have	h	index	≥	70	

•  281	have	h	index	≥	80	

2.		Research	Quality	



Eigenfactor (EF)  

"Tell	me	who	your	friends	are,	I	will	tell	you	who	you	are"	

•  EF	takes	into	account	the	importance	of	the	journals	that	cited	
the	work		

•  AI	(Ar7cle	Influence)	=	EF	/	#papers		

	

www.eigenfactor.org		

2.		Research	Quality	



g-index (1) 

•  Used	for	dis7nguishing	quality,	giving	more	weight	to	highly	
cited	papers	

•  g	=	20	means	that	20	papers	of	an	author	have	a	total	cita7ons	
of	at	least	400		

(1)	Egghe	L.	Theory	and	prac?ce	of	the	g-index.	Scientometrics.	2006;69:131–152		

2.		Research	Quality	



View of the Council of Canadian Academies 

Indicator	 Valid	indicator	of	quality?	
Weighted	publica7on	counts		 Yes		
Cita7on		 Yes	
External	support		 No		
Esteem	measures	 No	
Webometrics		 No		
Peer	review	assessment		 Yes	/	No		



Impact	



Impact 

•  Scien7fic	impact	

•  Societal	impact		

3.	Impact		



Societal impact of medical research 

•  Informing	policies	(cita7ons	on	guidelines,	govt.	policy,	
development	of	medicines)	

•  Building	capacity	(training;	development)	

•  Rela7onship	between	research	and	health	outcomes	and	
cost	savings	

•  Healthier	workforce	

3.	Impact		



What	should	we	do?		



Assessing individual scientist: productivity 

•  Research	produc7vity	=	weighted	publica7on	counts	

weight	=	(EF,	cita7on,	rank	of	journal	in	the	field)		

•  Make	societal	impact	a	provision	in	recruitment	and	promo7on		

Conclusions	&	Recommenda7ons	



Assessing individual scientist: quality 

•  IF	is	definitely	not	a	good	index	–	don't	resurrect	it!	

•  Peer	review	and	esteem	indicators	are	not	objec7ve	and	have	
many	problems	

•  Cita7on	is	more	appropriate,	but	requires	7me	window	AND	
field-specific	normalisa?on		

•  H	index	may	be	ok,	but	must	be	field-specific	normalised	and	
ac7ve	dura7on	of	research		

Conclusions	&	Recommenda7ons	



How to reward?  

•  Do	not	reward	based	on	IF	

•  Reward	based	on		
–  cita7on	(year	3)		
–  Impact		

Conclusions	&	Recommenda7ons	



Final words 

•  All	indices	have	problems,	but	some	are	beker	than	others		

•  There	exists	NO	perfect	metric;	we	should	make	the	best	of	the	
current	indices	(cita7on,	h	index,	impact)	

Conclusions	&	Recommenda7ons	



Return to essential values of science 

IRER	Principle		

•  Importance		

•  Rigor		

•  Elegance	

•  Reproducibility			

Conclusions	&	Recommenda7ons	


