
International Journal  

of Clinical and Health Psychology

www.elsevier.es/ ij chp

Internat ional Journal of Clinical and Health Psychology (2014) 14,  161−164

1697-2600/ $ - see front  matter © 2014 Asociación Española de Psicología Conductual. Published by Elsevier España, S.L. All rights reserved.

International Journal of 
Clinical and Health 

Psychology

Publicación cuatrimestral / Four-monthly publication ISSN 1697-2600

Volumen 14, Número 2
Mayo - 2014

Volume 14, Number 2
May - 2014

Director / Editor:
Juan Carlos Sierra

Directores Asociados / Associate Editors:
Stephen N. Haynes
Michael W. Eysenck

Gualberto Buela-Casal

ORIGINAL ARTICLE

The meaning of the h-index☆

J. E. Hirscha,*, Gualberto Buela-Casalb

a Department  of  Physics, Universit y of  Cal ifornia San Diego, USA  
b The Brain, Mind and Behavior Research Center (CIMCYC), Universit y of  Granada, Spain

Received February 26, 2014; accepted March 20, 2014

☆The quest ions in this art icle were formulated by G. Buela-Casal, the answers were given by J.E. Hirsch.  
     *Corresponding author: Department  of Physics, University of California San Diego, La Jolla, CA 92093, USA. 
 E-mail  address:  j hirsch@ucsd.edu (J.E. Hirsch).

Abstract The h-index originates from the assumpt ion that  the number of citat ions received by a 
scient ist  is a better indicator of the relevance of his or her work than the number of papers he or she 
publishes or the j ournals where they are published. It  takes into account  the number of papers 
published and the citat ions to those papers in a balanced way, and thus is useful to make comparisons 
between scient ists. The present  paper addresses the most  frequent  quest ions about  the h-index. 
Specifically, it  explains its origin, its advantages compared to other indices, the factors that  can 
influence it  (e.g. age, field of knowledge, topic of research and language of publicat ion), its variants, 
and the injust ices it  may lead to. In short , this paper provides a clear exposit ion of the hoped-for 
role of the h-index in the evaluat ion of scient ists: that  it  serves as a useful complement  to other 
indicators that  are more subject ive, and that  it  cont ributes to the progress of science by aiding 
decision-making on allocat ion of research resources in a more effect ive way, and on rewarding 
researchers who contribute to scient ific progress in a more fair way.
© 2014 Asociación Española de Psicología Conductual. Published by Elsevier España, S.L.  
All rights reserved.
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Resumen El índice h surge del presupuesto de que el número de citas que recibe un cient íf ico 
const ituye un mej or indicador de la relevancia de su t rabaj o que el número de art ículos que 
publica o en qué revistas lo hace. Se t rata de un indicador que, a part ir del balance ent re el 
número de publicaciones y las citas a éstas, permite la comparación ent re dist intos cient íf icos. 
En este art ículo se da respuesta a las preguntas más frecuentes acerca del índice h. En concre-
to, se describe su origen, cuáles son sus ventaj as con respecto a ot ros índices, los factores que 
pueden inf luirle (edad, campo de conocimiento, las propias temát icas de invest igación o idioma 
en que se publica), sus variantes y sus inj ust icias. En definit iva, se expone de forma clara cuál 
es la función esperada del índice h en la evaluación de los cient íf icos: que complemente a ot ros 
indicadores más subj et ivos, y que cont ribuya en forma posit iva al avance de la ciencia al ayudar 
la toma de decisiones de alocación de recursos para la invest igación en forma más efect iva y de 
recompensar a los que cont ribuyen al avance cient íf ico en forma más ecuánime.
© 2014 Asociación Española de Psicología Conductual. Publicado por Elsevier España, S.L.  
Todos los derechos reservados.
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How did you come up with the idea and the 
name of the h-index?

I always considered that  the number of  citat ions received 
by a scient ist ’s publ icat ions is a bet t er indicat or of  t he 
quality of the scient ist  than the number of papers published 
or the j ournals where they were published. The fact  t hat  
every paper publ ished has i t s own number of  ci t at ions 
implies having many numbers for each scient ist .  I had the 
idea of  developing the h-index as a way of  condensing all 
t hat  informat ion int o one single number t o faci l i t at e 
comparisons between scient ists.

I originally t hought  of  cal l ing it  “ x index”  because it  is 
obt ained by det ermining t he int ersect ion bet ween t he 
“ number of citat ions”  (y) versus “ paper number”  (x) curve 
and the y=x line, which leads to an x-shaped graph. Then I 
t hought  t hat  “ x”  could suggest  “ x-rated”  so I decided to 
call it  “ h”  instead because a high h-index suggests “ highly 
cited”  and “ high achievement ”  (Hirsch, 2005).

What makes for a useful bibliometric 
indicator?

I t hink a useful indicator should:  (i) ref lect  elements of 
realit y t hat  are useful for evaluat ion and meaningful in a 
stat ist ical sense (there are always except ions to any crite-
rion) and ideal ly have predict ive power (Hirsch,  2007),  
(ii) not  lead to undesirable incent ives that  are det rimental 
to the progress of science, (iii) not  be too sensit ive to small 
variat ions in bibliomet ric records that  could be due to ran-
dom events, and (iv) last  but  not  least , be not  too dif f icult  
to obtain from exist ing databases. I think the h-index sat is-
f ies these requirements relat ively well.

Which are the advantages of the h-index over 
other indicators such as the number of papers, 
the number of citations or the cumulative 
impact factor...? (Buela-Casal, 2010)

If  a scient ist  writes many papers but  they are not  cited, it  
means that  the papers are not  having much influence on the 
progress of science and therefore that  they do not  have great  
merit . The total number of citat ions may not  be very indica-
t ive of the quality of a scient ist  when such citat ions mainly 
correspond to a small fract ion of the total number of papers 
published by that  scient ist .  This is part icularly t rue when 
highly cited papers are the result  of collaborat ive work with 
other renowned scient ists. A j ournal’s impact  factor is often 
not  representat ive of the quality of papers published in it . In 
the f ield of Physics, for example, the few papers that  are 
published in Science benefit  from a very high impact  factor. 
Yet , they are not  usually more important  contribut ions than 
the papers published in j ournals specif ic of  the discipline 
t hat  have a much lower impact  fact or.  The cumulat ive 
impact  factor does not  take into account  the fact  that  a sci-
ent ist ’s most  influent ial papers (i.e., those with the highest  
number of citat ions) are often published in j ournals with a 
relat ively low impact  factor.  The h-index does not  suf fer 
from any of these shortcomings.

The h-index has been lauded but it has also 
been strongly criticized. What is your reaction 
to the criticism?

I believe much of the crit icism is unfounded. But  it  is t rue 
that  the h-index has its limitat ions. I think a high h-index is 
a st rong indicator of high merit ,  however the cont rary could 
be debatable in certain cases. The most  important  short -
coming of the h-index I think is it s inabilit y to discriminate 
between authors that  publish alone or in small groups ver-
sus t hose authors whose papers have usually many coau-
thors.  The lat t er wil l  have higher h-indices,  which would 
not  necessarily ref lect  t rue higher merit ,  and this creates 
an incent ive for authors to form collaborat ions that  are not  
scient if ical ly well  j ust if ied.  This has been pointed out  in 
the literature and several proposals exist  to f ix it ,  but  it  is 
not  clear what  is the best  way to do it .

How important is age in the h-index?

The h-index of  a scient ist  monot onical ly increases wit h 
t ime and it  has been empirically observed that  the progres-
sion tends to be approximately linear. In fact , in my original 
paper I presented t heoret ical arguments suggest ing t hat  
t he h-index increases l inearly wit h scient ist s’  “ scient if ic 
age”  (i.e. ,  t he t ime elapsed since their f irst  publicat ion) 
while the total number of citat ions increases quadrat ically. 
For this reason, I suggested the “ m index”  (the quot ient  of 
the h-index divided by the number of  years elapsed since 
t he scient ist ’s f irst  publ icat ion) as a “ t imeless”  index t o 
make comparisons between scient ists who are at  dif ferent  
stages of their career.

Does the h-index, as the impact factor  
(Buela-Casal & Zych, 2012), depend on  
the field of knowledge (Science, Arts and 
Humanities, Social Sciences,…) and even  
on the topic of research?

Indeed. In Natural Sciences, for example, h-indices are high-
er among researchers in Biology than in Physics, and Chemis-
t ry is situated in-between. In Biology some scient ists lead 
very large research groups and at tain very high h-indices 
because they coauthor al l  t he papers produced by t heir 
group. H-indices are also lower in Social Sciences and Arts 
and Humanit ies than in Natural Sciences. This is determined 
by many factors.  For example,  it  is more f requent  t hat  
authors in Social Sciences and Humanit ies publish books with 
the results of  their research rather than papers, and cita-
t ions of books do not  cont ribute to the h-index. Art ists pro-
duce works of art  that  do not  contribute to their h-index. In 
Social Sciences and Humanit ies, the number of publicat ions 
per author is generally lower and papers tend to be longer 
than in Natural Sciences. In addit ion, the h-index is higher in 
disciplines in which papers include a higher number of refer-
ences.  Furthermore,  h-indices depend on the number of 
researchers in the field and on the vitality of the field (i.e.,  
how fast  it  is making progress).  Within a f ield t here are 
somet imes topics in which the h-indices of authors grow very 
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rapidly; in Physics, for example, graphene has recent ly been 
the subject  of an explosion of interest , with a large number 
of authors publishing on the topic and high h-indices.

In some fields such as Health Sciences many 
researchers have very low h-indices; 
sometimes the mean is lower than 10. 
Considering that the h-index does not 
discriminate in these cases, would it be better 
not to use it? How can this be solved?

My experience in the f ield of Health Sciences is very limit -
ed. However,  I can say that ,  overall,  h-indices do not  dis-
criminate well in f ields in which they are very low. This is 
because they are always subj ect  to f luctuat ions, for exam-
ple due to the number of  self -citat ions, whose ef fect  can 
be signif icant  if  t he h-indices are lower than 10. In these 
f ields, dif ferences between h-indices may be mainly due to 
these random f luctuat ions, which do not  provide real infor-
mat ion on the qualit y of  t he researcher.  Therefore,  t heir 
use is not  recommended. It  is natural to expect  researchers 
who devote substant ial t ime and effort  to clinical work and 
teaching to have lower h-indices. Yet , researchers in some 
areas of  Healt h Sciences have very high h-indices (>50), 
which is impressive. Health professionals with high h-indi-
ces surely deserve to have this considered in their evalua-
t ion. If  the h-index is used in these f ields, special at tent ion 
should be paid to the numerous other aspects of the profes-
sional life of such researchers.

There are currently about fifty variations of the 
h-index. Do they really make a contribution or 
do they create confusion instead? (Bornmann, 
Mutz, Hug, & Daniel, 2011)

This is dif f icult  to determine and I have not  studied them 
all.  Although it  is probably t rue that  many variat ions pro-
posed “ improve”  a given aspect  of  the h-index, the prob-
lem is that  this may be at  the expense of worsening another 
aspect  and/ or complicat ing the calculat ion of  t he index. 
For example, I myself  proposed the “ hbar”  index, a varia-
t ion of  t he h-index,  t o t ake int o account  t he number of 
coauthors,  but  it  has not  gained wide acceptance. I t hink 
t his is part ly because it  is considerably more dif f icult  t o 
calculate. One of the advantages of the h-index is it s sim-
pl icit y.  It  was very easy t o calculate even before Web of 
Science and Scopus included it  in the list  of data they pro-
vide.  In t he fut ure,  a new bibl iomet r ic index may be 
accepted as being clearly bet t er t han t he h-index,  but  I 
think this has not  happened yet .

Is the h-index an indicator of quality, impact 
or dissemination?

The h-index is an indicator of the impact  of a researcher on 
t he development  of  his or her scient if ic f ield.  Scient ist s 
with a high h-index st rongly inf luence the scient if ic produc-

t ion of  other researchers and determine the development  
of their f ields. For example, in condensed mat ter physics, 
which is my area of research, Philip Anderson is the scien-
t ist  with the highest  h-index. He is generally considered to 
be the most  inf luent ial scient ist  in that  area, to the extent  
t hat  he himself  says in his webpage,  “ I am a condensed 
mat ter theorist ,  a f ield in which I played the role of a maj or 
agenda-set ter for 40 or so years” .

It  is logical to expect  the qualit y of research to go hand 
in hand wit h it s impact .  Alt hough t his is of t en t he case, 
there are also except ions. For example, scient ists who are 
“ ahead of  t heir t ime”  and have revolut ionary ideas t hat  
t heir scient if ic f ield is not  yet  ready to accept  may have 
impact  years af t er t heir work has been publ ished and in 
some cases may only earn recognit ion posthumously. 

How does the language of publication 
influence the h-index?

English is the “ universal”  language of science. As a result ,  
papers published in English necessarily receive more cita-
t ions than those published in other languages such as Span-
ish.  This means that  scient ist s who publish in these other 
languages have lower h-indices.  I myself  have somet imes 
found interest ing papers in languages that  I don’ t  speak, 
such as Russian, and have somet imes had them t ranslated 
and cited them. Yet , on other occasions I have found it  eas-
ier t o use similar papers writ t en in English t hat  may not  
have been as good but  were easier to access.

Should the h-index be limited to journals 
indexed in the Journal Citation Reports or 
should it be broadened to other databases 
such as Scopus or even Google Scholar?

I general ly use t he Journal Cit at ion Report s (Web of  Sci-
ence), which I consider t rustworthy. The problem with Sco-
pus is t hat  it  does not  include research conducted many 
years ago, so it  is only useful to evaluate the career of rela-
t ively young scient ists. When I explored h-indices in Google 
Scholar I found signif icant  dif ferences with Web of Science. 
I don’ t  know what  are the reasons for such discrepancies  
so I have not  used Google Scholar.  I t hink it  is possible to 
use other databases provided that  scient ists are compared 
using the same database, as using dif ferent  databases can 
int roduce spurious dif ferences.

Can the h-index lead to unfair results?

I t hink i t  can,  and should t herefore be used wit h care. 
Several  of  t he reasons have been ment ioned above.  We 
should always bear in mind t hat  an h-index in a f ield or 
subf ield is of t en not  comparable wit h h-indices in ot her 
f ields or subf ields.  The h-index should never be used as 
the only factor t o evaluate a researcher.  There are many 
“ t ypical”  researchers whose h-index provides a t rue pic-
t ure of  t heir qualit y and posit ion in t heir f ield compared 
to other researchers,  but  t here are also many “ at ypical”  
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researchers whose h-index can provide a distorted image. 
For example, some scient ist s publish relat ively few papers 
but  most  of  them have except ional qualit y.  This result s in 
a relat ively low h-index and an except ionally high number 
of  ci t at ions.  Ot her scient ist s may have a high h-index 
because they collaborate with inf luent ial scient ist s,  while 
not  being t hemselves t he creat ive driving force in t he 
research.  Scient ist s who conduct  research on subj ect s 
t hat  are more “ fashionable”  wi l l  have higher h-indices 
even if  t hey are not  necessarily bet t er t han other scien-
t ist s who work on profound quest ions and writ e papers 
that  may have a last ing but  not  immediate impact .  Scien-
t ist s t hat  publ ish in large col laborat ions wil l  have larger 
h-indices t han t hose publ ishing alone or wit h few coau-
thors.  Each case is dif ferent ,  which is why in addit ion t o 
t he h-index and other bibl iomet ric indicators it  is impor-
tant  to consider the totalit y of  the scient ist ,  read his/ her 
papers and consider his/ her product ion beyond t he pub-
l ished papers as wel l  as his/ her reput at ion among t heir 
peers,  to obtain a comprehensive evaluat ion.

In a nutshell, what is the h-index good for?

I t hink it  plays a useful role as an “ obj ect ive”  element  in 
the evaluat ion and comparison of dif ferent  scient ists, com-
plement ing other elements that  may be more “ subj ect ive”  
such as “ prest ige” ,  peers’  opinions,  et c,  and others t hat  
may be less indicat ive of  individual qual it y,  such as t he 
inst itut ions the scient ists belong to or the j ournals in which 
they publish their work. In the past , it  was easier to argue 
t hat  a scient ist  was ‘ excel lent ’  wit hout  much sol id evi-
dence. Now, if  a scient ist  with a low h-index is argued to be 
‘ excellent ’  it  is legit imate to ask for an explanat ion for why 
the h-index is low: there may or there may not  be plausible 

reasons. Conversely, in the past  it  was easier to ignore sci-
ent ists having wide and large impact  but  not  a highly visible 
‘ home run’ .  I t hink t hat  considering t he h-index should 
result  in bet ter decisions pertaining to hiring and promo-
t ion of scient ists, grant ing of awards, elect ion to member-
ship in honorary societ ies.  and al locat ion of  research 
resources by agencies that  have to decide between dif fer-
ent  compet ing proposals. As long as this index is well used I 
think it  should cont ribute posit ively to the progress of sci-
ence and help reward those who cont ribute to such prog-
ress more fairly.
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