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Introduction
The scholarly literature forms a vast network of academic papers connected to one another by ci-
tations in bibliographies and footnotes [1]. The structure of this network reflects millions of deci-
sions by individual scholars about which papers are important and relevant to their own work. 
Therefore within the structure of this network is a wealth of information about the relative influ-
ence of individual journals, and also about the patterns of relations among academic disciplines. We 
present a novel method, similar to Google’s PageRank [2], to quantify the influence of scientific lit-
erature. Whereas Google uses hyperlinks to assess quality, we use scholarly citations.

Methods
The Eigenfactor metric is an eigenvector centrality measure which measures the amount of time a 
random walker would spend at any given journal in a citation network. Imagine entering a library, choos-
ing a journal at random, an article from that journal at random, and a citation from that article at 
random and then going to that cited journal and begining the process again, periodically dropping every-
thing and “teleporting” to a completely new journal. If one repeats this ad infinitum, the percentage of 
the amount of time spent at a given journal is the journal’s Eigenfactor Score.

The mathematical details of the algorithm can be found on the web (http://www.eigenfactor.org). The Ei-
genfactor score is calculated from the leading eigenvector of a stochastic matrix, P.

P = α H + (1 − α ) a.eT

Matrix representing the
random walk over citations Probability of

not teleporting
Cross-citation Matrix
dictating the structure
of the citation network

Probability of teleporting
to completely new journal
weighted by the number
of articles in that journal

The Eigenfactor Score EFi of journal i is defined as the percentage of the total weighted citations (defined by 
the leading eigenvector of P) that journal i receives from our 7611 journals listed in Thomson Reuters Journal 
Citation Reports [3]. 

The Eigenfactor score is a measure of the total influence that a journal provides, to measure a per-article influ-
ence we simply divide the journal’s influence (the Eigenfactor score) by the number of articles published by 
that journal. We call the measure the Article Influence score. 

Results
Figure 1 present a visualization of the amount of citations from a) the Journal of the American College of Car-
diology and b) the New England Journal of Medicine to the top 1000 journals in science and the total citation 
flow in c) the field of Medicine (as defined by [4]) and d) the top 1000 journals in science. Darker lines indicate 
larger amounts of citation flow.

List1 lists the top ten journals ranked by Eigenfactor score in a) JCR categories Cardiac & Cardiovascular Sys-
tems and Peripheral Vascular Disease, b) all of Medicine and c) all of science. Lists 2 & 3 display the differences 
in relative rankings between Impact Factor score and Article Influence score for the top 75 journals in all of 
medicine and for the top 75 journals in Cardiac & Cardiovascular Systems and Peripheral Vascular Disease.

The searchable full list of rankings is available online at http://www.eigenfactor.org as well as interactive visual-
izations at http://well-formed.eigenfactor.org.

Figure 1: Radial diagrams of citation flow
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c) Science
1.  Nature              
2.  Science             
3.  Proc. of the Nat. Acad, Sci. USA
4.  Journal Of Biological Chemistry
5.  Physical Review Letters
6.  Journal Of The American Chemical 
  Society
7.  Physical Review B   
8.  Applied Physics Letters
9.  New England Journal of Medicine
10.  Astrophysical Journal

a) Cardiac & Cardiovasc. Sys. 
 and Periph. Vasc. Dis. 
1.  Circulation
2.  Journal Of The American 
  College of Cardiology
3.  Circulation Research
4.  Stroke
5.  Arteriosclerosis Thrombosis 
  and Vascular Biology
6.  American Journal Of Cardiology 
7.  American Journal Of Physiology - 
  Heart and Circulatory Physiology
8.  Annals Of Thoracic Surgery
9.  Hypertension
10.  European Heart Journal

b) Medicine
1.  New England Journal of Medicine 
2.  Circulation
3.  Lancet
4.  Jama-Journal Of The American 
  Medical Association
5.  Journal Of Clinical Oncology
6.  Journal Of The American College 
  of Cardiology
7.  British Medical Journal
8.  Journal Of Clinical Endocrinology 
  and Metabolism
9.  Diabetes
10.  Circulation Research
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Conclusions
We present the Eigenfactor score and the Article Influence score as novel measures of journal in-
fluence. The Article Influence score is comperable to Thomson Reuters Impact Factor and can be 
used by academic physicians seeking to publish in the most influential journals.


