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A survey of perceived contributions to papers based on byline position and number of authors
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publications in peer-reviewed journals 
are a major criterion for assessing sci-
entists for promotion, tenure or fund-

ing (Beasley & Wright, 2003; thomas et al, 
2004). yet, there are different ways of becom-
ing an author on a scientific publication, and 
not all authors are viewed as equal contribu-
tors. Qualitatively speaking, those listed first 
or last in the byline are generally apportioned 
more credit for the work than middle authors. 
However, exactly how much authors are per-
ceived to contribute from their byline posi-
tion is not known. given the central role of 
publications in evaluating scientific produc-
tivity and the trend towards more authors per 
published paper (Fig 1), it is important that 
we gain a better quantitative understanding 
of these perceptions.

it is often not possible to objectively deter-
mine exactly how much credit each author 
on a paper deserves for the sum total of the 
work performed (Laurance, 2006; tscharntke 
et al, 2007). presumably, a larger number of 
authors dilutes the relative credit awarded 
to each contributor; however, this effect has 
not been scientifically confirmed or quanti-
fied. yet, the number of authors per paper 
in pubMed is growing—so-called ’author 
inflation’. this is an increasing trend in many 
research fields largely owing to the increas-
ing pressure to publish, specialization of 
research expertise, collaborative efforts and 
honorary authorships, also known as ‘gift 
authorships’ (Drenth, 1998; Lazar, 2004; 
Mussurakis, 1993; Kwok, 2005; Mowatt 
et al, 2002; Smith, 1994; tarnow, 2004a). 
although the international committee of 
Medical Journal Editors (icMJE; Washington, 
Dc, uSa) has formally defined authorship 
criteria, many researchers define authorship 
differently (icMJE, 2006; Eastwood et al, 

1996; tarnow, 1999). Without explicit state-
ments about each author’s contributions 
to the work described, readers—including 
promotion committee members—implicitly 
apportion authorship credit and frequently 
do so in the absence of any well-defined 
standards (tarnow, 2004b).

Most biomedical authors are aware, in 
an informal sense, that the first and last 
author positions are generally perceived as 
the ‘key’ positions on a paper; but there is 
no consensus on the value of other posi-
tions. Surveys of first authors have shown 
that their perceptions of their co-author(s)’s 
contributions can vary greatly between the 
papers they publish (Shapiro et al, 1994). 
the differing values of byline positions 

become evident in the case of ‘joint first 
authors’ or declarations that authors ‘con-
tributed equally’. presumably, in the absence 
of such a statement, readers might assume 
that the contribution of the second author is 
less than it actually was.

Quantitatively, the relative importance 
of different byline positions is not known, 
nor the effect of adding new authors. in the 
absence of explicit information, editors and 
committee members often make decisions 
based on assumptions. Editors, for example, 
seeking reviewers for a paper, will search 
the literature for authors publishing similar 
papers and invite them as a reviewer on the 
basis of their perceived expertise. yet, the 
literature often does not contain any more 
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Fig 1 | Frequency distribution of the number of authors per paper by decade since 1966. The graph was 

generated using MEDLINE bibliographic data and truncated at 15 authors maximum. All types of publication 

were included in the analysis, with journal article the most common type (86%). 
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information than the byline for making such 
a decision. in these cases, misperceptions 
of deserved credit will not have a direct 
impact on the authors; although in others, 
such as when a faculty candidate is being 
evaluated for promotion or tenure, misper-
ceptions can have direct and tangible con-
sequences. thus, all authors will benefit 
from a better and more quantitative under-
standing of how their contributions are 
likely to be perceived by their peers.

against this background, we con-
ducted a survey of promotion and  
tenure committee chairpeople to 

assess their perceptions of author contribu-
tions based on an author’s byline position 
and the total number of authors on a paper; 
and how such perceptions might have an 
impact on the decisions they make. We 
designed an 18-question survey that used 
multiple-choice, a 5-point Likert scale, per-
centage scale and fill-in question formats 
(see supplementary information online).

We assessed three types of authorship 
credit category: initial conception (ic) of 
a project, work performed (Wp) and super-
vision (S) of the project. Overall author 
credit was calculated as the mean of the 
percentages assigned to the three individ-
ual author credit categories. three specific 
questions asked the respondents to appor-
tion credit based on an author’s position 
in the byline. to determine whether an 
increasing number of authors affected an 
individual’s share of the credit, respondents 
were asked to apportion credit for three-
author and five-author bylines, with the last 
author being designated as the correspond-
ing author. to determine the effect of the 
corresponding-author position, the survey 
asked respondents to repeat the five-author 
evaluation, with the middle author desig-
nated as corresponding author instead of 
the last author.

the questionnaires were mailed to pro-
motion committees at all medical schools 
accredited by the association of american 
Medical colleges (aaMc; Washington, Dc, 
uSa). aaMc represents the 125 medical 
schools in the uSa and puerto rico, and 
the 17 canadian medical schools that grant 
a medical doctorate. up to three surveys 
were sent to each medical school between 
September and November 2005, separated 
by six-week periods. the answers were anon-
ymized, entered into a password-protected 
database and analysed using SaS Version 9 
(cary, Nc, uSa).

Of the 142 promotion committee repre-
sentatives to whom we mailed the survey, 
87 (61%) responded. the response rate from 
medical schools in the uSa (66%) was sig-
nificantly higher than the response rate from 
medical schools in canada and puerto rico 
(28%). Question completion rates—exclud-
ing questions with fill-in formats—ranged 
from 100% (87/87) to 83% (72/87).

Overall, respondents felt that the first 
author in a three-person byline 
had made the greatest contribu-

tion to the work performed (57%), whereas 
the last author deserved most credit for both 
the initial conception (49%) and supervision 
(54%) of the project (table 1). there was no 
significant difference in three-author com-
pared with five-author bylines for the credit 
apportioned to the last author for initial 
conception, work performed or supervision 
(table 1). By contrast, the first author’s rela-
tive contributions decreased significantly for 
initial conception—from 37% to 29%—and 

for work performed—57% to 46%—but 
not for supervision. When comparing 
three-author and five-author bylines, the 
first author’s overall perceived contribution 
decreased from 42% to 34%, whereas the 
middle author’s decreased from 17% to 8%. 

When a five-author byline with the last 
author designated as corresponding author  
was changed to a five-author byline with the 
middle (third) author designated as corre-
sponding author, the middle author received 
increased credit for initial conception (34% 
versus 6%), work performed (20% versus 
11%) and supervision (33% versus 7%), 
and the last author’s overall credit decreased 
from 38% to 16% (table 1).

Table 1 | Perceived credit per author by their byline position on a hypothetical manuscript, 
divided into separate categories of contribution

Author 

position
Initial conception Work performed Supervision Mean

Three-author paper (last author as the corresponding author)

First 37 ± 16 (35) 57 ± 15 (60) 33 ± 23 (30) 42 ± 13

Second – – – –

Middle 14 ± 10 (10) 23 ± 10 (20) 13 ± 12 (10) 17 ± 6

Fourth – – – –

Last* 49 ± 21 (50) 20 ± 13 (20) 54 ± 28 (50) 41 ± 19

Five-author paper (last author as the corresponding author)a

First 29 ± 16 (p ≤ 0.004) (30) 46 ± 17 (p ≤ 0.001) (50) 29 ± 20 (p ≤ 0.29) (22.5) 34 ± 14

Second 10 ± 8 (10) 16 ± 7 (20) 9 ± 7 (10) 12 ± 10

Middle 6 ± 6 (p ≤ 0.001) (5) 11 ± 5 (p ≤ 0.001) (10) 7 ± 6 (p ≤ 0.001) (5) 8 ± 2

Fourth 6 ± 6 (5) 10 ± 5(10) 6 ± 6(5) 7 ± 2

Last* 48 ± 25 (p ≤ 0.90) (50) 17 ± 14 (p ≤ 0.24) (10) 49 ± 28 (p ≤ 0.27) (50) 38 ± 22

Five-author paper (middle author as the corresponding author)b

First 31 ± 15 (p ≤ 0.51) (30) 44 ± 17 (p ≤ 0.51) (40) 28 ± 17 (p ≤ 0.67) (20) 34 ± 9

Second 10 ± 7 (p ≤ 0.69) (10) 16 ± 7 (p ≤ 0.55) (15) 12 ± 13 (p ≤ 0.10) (10) 13 ± 3

Middle* 34 ± 20 (p ≤ 0.001) (30) 20 ± 10 (p ≤ 0.001) (20) 33 ± 20 (p ≤ 0.001) (30) 29 ± 8

Fourth 7 ± 9 (p ≤ 0.59) (5) 9 ± 7 (p ≤ 0.91) (10) 8 ± 7 (p ≤ 0.11) (10) 8 ± 1

Last 18 ± 18 (p ≤ 0.001) (10) 11 ± 9 (p ≤ 0.001) (10) 19 ± 19 (p ≤ 0.001) (10) 16 ± 4

Perceived credit mean percentage plus standard deviation and (median) per author by their byline position on a hypothetical 
manuscript, divided into separate categories of contribution. P-values reported in parentheses. aCompared with the three-
author paper. bCompared with the five-author paper with last author corresponding. *Corresponding author.

… there are different ways 
of becoming an author on a 
scientific publication, and not 
all authors are viewed as equal 
contributors
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in addition, we also asked respondents 
for their perception of general trends and 
attitudes towards authorship of scientific 
publications. Forty per cent of the respond-
ents (35/87), for example, agreed that grant-
ing authorship to someone who does not 
meet journal authorship criteria was a com-
mon occurrence. Half of the respondents 
also agreed that author inflation makes it 
significantly harder to judge whether or not 
a candidate merits promotion. twenty-two 
per cent (18/82) affirmed that their promo-
tion committee had a policy regarding the 
role of authorship order for evaluating can-
didates for academic promotion—14 out of 
these 18 respondents said that first, senior 
or corresponding author positions were 
preferentially weighted. the remaining four 
respondents noted that applicants were 
provided the opportunity to specify their 
contributions to publications.

adding authors to a publication 
apparently does not affect the rela-
tive overall credit afforded to the 

last author, but the perceived contributions 
of all other authors suffer a drop in value. 
although first and last authors received 
the largest amount of credit compared 
with middle authors in all three catego-
ries surveyed, the perceived contribution 
of the first and middle authors decreased 
in a five-person byline compared with a 
three-person one. this is consistent with 
previous studies of general medical pub-
lications (Davies et al, 1996; Shapiro  
et al, 1994), but differs from radiology pub-
lications, in which credit decreases the 
later an author appears in the byline (Sloan, 
1996). Our finding that the last author, as 
corresponding author, suffered almost no 
loss of credit as the total number of authors 
increased suggests that disincentives to add 
more authors to the byline would prob-
ably be indirect—that is, displeasing their  
co-authors—rather than direct.

respondents reduced last-author credit 
when the corresponding author was the 
middle author. this suggests that candi-
dates for promotion or tenure would be 
well advised to highlight publications on 
which they acted as corresponding author, 
especially if they were not the last author. 

Our observation that the credit apportioned 
to an author decreased the later an author 
appeared in the byline—except for the 
last author—is also consistent with previ-
ous findings about the determination of 
author order (Mowatt et al, 2002) showing 
that ’gift’ authors most frequently appear 
towards the end of the author list (Bates 
et al, 2004). these findings suggest that 
some of the recent efforts to develop biblio-
metric formulae to measure author impact 
(Ball, 2005; gomez-alonso, 2004) would 
need to take into account both the number 
of authors on a paper and their position in 
the byline to be accurate. 

the actual contribution of a co-author 
can differ greatly from the contribution per-
ceived from their byline position. More than 
25 years ago, a survey among members of 
the american psychological association 
(Washington, Dc, uSa) found that 28% 
of the respondents reported having been 
involved in a situation where they believed 
that their authorship was not commensurate 
with their input; 21% considered honorary 
authorship reasonable (Vasta, 1981). Our 
finding that 40% of respondents believed 
that the inappropriate granting of authorship 
is common suggests that little has changed. 
although a more widespread use of author 
contribution statements might help, the vast 
majority of medical journals do not require 
such statements at present.

it should be emphasized that this survey 
was designed to measure perceptions of 
relative, not absolute, contributions to a 

paper. Because different scientific cultures 
and disciplines influence the perception 
of the relative importance of author byline 
position, our results are most pertinent to 
North american biomedical publications 
and faculties. as the questionnaire was 
in English, this might explain the lower 
response rates from canadian and puerto 
rican medical schools, where the French 
and Spanish languages are prominent, and 
therefore our results might be less applica-
ble to medical schools outside the uSa. 
although our results are most relevant to 

the biomedical literature, the trend of an 
increasing number of authors per academic 
paper is not restricted to this field. it is rea-
sonable to presume that this trend, and its 
effect on perceived author contribution, is 
present in other research disciplines and that 
quantifying it will reveal the general, under-
lying economics of the labour structure of 
a publication. Scientists ultimately deter-
mine the academic value of each byline  
position and, consequently, it is economics 
that determines how much effort a contrib-
uting author will be willing to trade for a 
place in the byline. although none of our 
respondents suggested additional categories 
for authorship credit, a potential limitation 
of our survey is that promotion commit-
tees might use more categories of potential 
credit than the three that we surveyed.

as bibliometric data can be easily 
obtained and quantified, it has an impor-
tant role in decision-making—not only for 
academic promotion committees, but also 
increasingly for policy making. the biblio-
metric community has, for some time, faced 
the problem of how to apportion fair credit 
to each author of a publication if no further 
information about an author’s contribution is 
supplied. Most researchers learn to apportion 
credit by author position informally and non-
quantitatively. therefore we hope this study 
helps authors, editors and committee mem-
bers in various research disciplines to have a 
more concrete understanding of how credit is 
perceived and how author inflation affects it.

Supplementary information is available at 
EMBO reports online (http://emboreports.org)
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