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A uthorship of scientific articles is the main measure
of research productivity and an important require-
ment for academic advancement.1 It is nonetheless

burdened with problems, such as misconceptions about

ownership of research2 and misuse of author’s responsibil-
ities.3,4 To address undeserved claims of authorship and in-
crease the transparency of scientific publishing, many jour-
nals have introduced the practice of contribution
disclosure, whereby authors are required to fill out a contri-
bution and authorship statement form.5 Contribution dis-
closure forms for assessing authorship are also surveys of
self-reported behaviour and thus follow the same cognitive
rules as other questionnaires. When answering a question,
a participant in a survey performs 5 cognitive tasks:5 under-
standing the question, recalling relevant behaviour, infer-
ring and estimating the behaviour in question, mapping
the answer to the response format, and “editing” the an-
swer for social desirability.

In a previous study,6 we showed that the introduction of
contribution disclosure practices in 3 major medical journals
was paralleled by differences in the prevalence of authors
who did not satisfy the standardized authorship criteria of
the International Committee of Medical Journal Editors
(ICMJE).7 In a randomized study8 published in the Croatian
Medical Journal, a general medical journal, we demonstrated
as well that the structure of the contribution disclosure form
influenced the number of contributions reported by authors
of submitted manuscripts and their compliance with the
ICMJE authorship criteria. This confirmed that the cognitive
task of mapping the answer to the response format of the
contribution disclosure form influences the answers on the
forms and therefore the attribution of authorship as defined
by ICMJE.

To test how the construct of autobiographic memory,
defined as a personal representation of general or specific
events and personal facts,9 affects the reproducibility of state-
ments about contributions to a submitted article indicated on
forms that self-report past behaviour, we carried out a study
in which we asked the corresponding authors to report their
contributions to the same article on 2 different occasions:
first on the contributions of all coauthors (i.e., acting as a
proxy on their behalf ) and later, when all authors were sent
the same (blank) form, as an individual asked to declare his
or her own contribution as a coauthor.

Methods

All manuscripts submitted to the Croatian Medical Journal,
an international general medical journal published in
Croatia,8,10 were considered eligible for the study. All articles
submitted from July 2001 through December 2002 were con-
sidered (n = 318), although those without multiple authors
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Reliability of disclosure forms of authors’ contributions

Background: The contribution disclosure forms used by
medical journals to assess and confirm authorship are sur-
veys of self-reported behaviour that follow the cognitive rules
of psychometric instruments. We sought to analyze how au-
tobiographical memory, defined as memory for events and
issues related to oneself, affected the reliability of contribu-
tion forms for the judging of authorship of research articles.

Methods: We conducted a prospective study, which ultimately
included 919 authors of 201 articles submitted to a general
medical journal from July 2001 through December 2002. A
authorship disclosure form with a checklist of 11 possible con-
tribution choices for all authors was sent first to each article’s
corresponding author, who was asked to fill it out for all au-
thors. A blank form was then sent to each author individually
to disclose his or her own contribution to that article. The
main outcome measure was test–retest differences between
the corresponding authors’ self-declarations, expressed in
percent as the gross difference rate (GDR) for each article.

Results: More than two-thirds of the corresponding authors
(69.7%) differed in at least 1 contribution choice between
the 2 disclosure statements made about their own contribu-
tions. The reliability of their answers was low to moderate
(GDRs > 10%), especially for contributions on the provision
of study materials or patients or final approval of the article
(GDR 22.9%), guarantor of the study (GDR 20.9%) and draft-
ing of the manuscript (GDR 20.4%). As a proxy for their
coauthors’ contributions, corresponding authors also dif-
fered from them in the perception of noncorresponding au-
thors’ contributions, disagreeing in 69.4% of cases. Of the
718 noncorresponding authors, 204 (28.4%) met all the cri-
teria for authorship set out by the International Committee
of Medical Journal Editors according to the statement given
by the corresponding author. When they described their own
contributions, this prevalence increased to 40.5%.

Interpretation: Psychological factors such as autobiographi-
cal memory may confound contribution disclosures as an
evaluation tool for authorship on scientific articles and affect
responsible authorship and publication practices.
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(12.3%) were excluded (Fig. 1). The final sample comprised
201 research articles with 2 or more authors and a total of 919
coauthors, with a median number of coauthors per article of
4 (95% confidence interval [CI] 4–5; Table 1). Upon receipt of
each submitted article, a number of authorship forms equal
to the number of authors of the manuscript was sent to the
corresponding author. Each form (Appendix 1, available at
www.cmaj.ca/cgi/content/full/176/1/41/DC1) presented 11
possible contribution choices for declaration of authorship.
Four to 6 weeks later, after these “group” forms were re-
turned by the corresponding authors, the same (blank) form
was sent to each coauthor (including the corresponding au-
thor) individually. To increase the return rate of the author-
ship forms, no authors were informed of any editorial deci-
sions about their manuscript before the return of all forms
sent in the second survey.

All correspondence with authors was in English, the offi-
cial language of the journal. The authorship statement form
had a general statement on editorial research that did not
disclose the study aim or details but asked for consent to
participate in general journalistic research (see the supple-
mentary material in section 5 of the form). The Ethics Com-

mittee of the Osijek University School of Medicine gave ethi-
cal approval for the study.

The authorship form (Appendix 1, at www.cmaj.ca/cgi
/content/full/176/1/41/DC1) had an introductory paragraph
describing the authorship criteria of ICMJE7 and emphasized
that the Croatian Medical Journal follows these criteria. The
list of 11 contribution choices were ordered randomly with
use of a random number generator, as follows: (1) participa-
tion in the conception and design of the study; (2) analysis
and interpretation of data; (3) provision of study material or
patients; (4) collection, assembly and possession of the raw
data; (5) statistical expertise; (6) drafting of the article; (7) cri-
tical revision of the manuscript for important intellectual con-
tent; (8) final approval of the article for publication; (9) obtai-
ning funding for the study; (10) administrative, technical or
logistical support; and (11) willingness to guarantee the integ-
rity of the entire study.

The 1st, 2nd, 4th or 5th contribution choices constituted
eligibility for authorship in accordance with the first ICMJE
criterion (conception and design of the study or data acquisi-
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Assessed for eligibility 
n = 318 

Excluded: 39 articles  
with single authors 

Excluded: 52 articles  
because of incomplete  
or missing forms 

Excluded: 5 articles  
because of incomplete forms 

Excluded: 21 articles  
because of no response  
or incomplete forms 

Forms sent to  
individual authors 

n = 253

Articles analyzed  
with both individual 

and group contribution 
disclosure forms:  

201 articles 
919 authorship forms 

Group forms returned 
n = 258 

Group forms sent to  
corresponding authors

n = 279

Fig 1: Flowchart showing the study exclusions that led to the
final sample size.

Table 1: Characteristics of the articles submitted, n = 201. 

Variables No.* %* 

Geographical origin of study   

Croatia 121 60.2 

From the rest of the world (24 countries) 80 39.8 

Type of affiliated institution, n = 155   

Academic or health 84 54.2 

Research or other 71 45.8 

Affiliated institutions per article, median no. (95% CI) 2 (1–2) 

Field of research   

Clinical sciences 107 53.2 

Basic sciences 39 19.4 

Public health 40 19.9 

Other 15 7.5 

Type of article   

Original research 173 86.1 

Review article 8 4.0 

Case report 20 10.0 

Authors per article, median no. (95% CI) 4 (4–5) 

Corresponding author’s “authorship rank”   

First author 162 80.6 

In middle; i.e., amidst multiple authors 19 9.5 

Last author 20 10.0 

Declared contribution items, total no.   

In group authorship declaration forms 3552  

In individual forms 4157  

Contributions per author, median no. (95% CI)   

In group forms 3 (3–4) 

In individual forms 4 (4–4) 

Note: CI = confidence interval. 
*Unless otherwise indicated. 



tion or analysis and interpretation) of the Uniform Require-
ments for Manuscripts Submitted to Biomedical Journals;7

the 6th or 7th, in accordance with the second criterion (man-
uscript drafting or revision); and the 8th, with the third cri-
terion (final approval). The authorship of anyone whose con-
tributions did not meet all 3 ICMJE criteria (i.e., those who
disclosed only the 3rd, 9th, 10th or 11th choices) was deemed
to be honorary. Satisfaction of ICMJE authorship criteria was
evaluated for all authors according to statements returned in
either survey.

We measured test–retest differences in the contribution
choices indicated by corresponding authors as the gross dif-
ference rate (GDR)11 for that article. The differences between
individual coauthors’ declarations and those made on their
behalf by the corresponding authors were expressed as differ-
ences in proportions of group and individual forms.

Differences in proportions of variables between the group
and individual forms were tested with the exact McNemar
test. Differences in the total number of authors’ contributions
stated on group and individual forms were tested with the Wil-
coxon signed-rank test (S). Differences in the median number
of byline authors between subgroups of articles (those with
and without honorary authors) were tested with the Mann–
Whitney U test. GDR was used to assess the reliability of an-
swers given by corresponding authors about their own con-
tributions.11 It was calculated as GDR = 100 × (b + c)/n, where
(b + c) represents the sum of the off-diagonal frequencies in
the cross-tabulation table of the test–retest answers. Reliabili-
ty was considered high (GDR < 10%), moderate (GDR 10%–
20%, boundaries included) or low (GDR > 20%).11 All p val-
ues were 2-tailed; a Bonferroni correction was used for sub-
group comparisons.

Results

When we compared the contribution choices made at 2 dif-
ferent times by the corresponding authors on the same type
of form for the same article, we found that more than two-
thirds (140/201, 69.7%) differed in at least one contribution
choice. The most consistent choice was “conception and de-
sign of the study” (Table 2): only 8 of 201 test–retest pairs dif-
fered in the declaration on the category, considered highly re-
liable (GDR 4.0%, 95% CI 2.0%–7.7%). The reliability of
other contribution choices was medium to low. Among the
choices eligible for ICMJE authorship criteria, the lowest reli-
ability was observed for the category “final approval of the ar-
ticle,” followed by “drafting of the article” and “critical revi-
sion of the manuscript for important intellectual content”
(Table 2). Interestingly, corresponding authors were unsure
about their own contributions to the provision of study ma-
terials or patients, which had the lowest reliability (GDR
22.9%, 95% CI 17.6%–29.2%).

Declaration choices made by the corresponding authors for
their coauthors also differed from those made by the coauthors
for themselves (Table 2). Coauthors chose more contribution
categories on individual authorship forms than corresponding
authors did for them on group forms (S = 42578.5; p < 0.001;
Table 3). Corresponding author and coauthors also disagreed
on at least one choice for coauthor contributions in 498 of 718
cases (69.4%), although they agreed consistently on 3 contri-
bution choices: “drafting of the article,” “obtaining funding”
and “administrative, technical or logistical support” (Table 2).
“Final approval of the article” was the category with the largest
observed difference in prevalence between the declarations
provided by the corresponding author for all authors than
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Table 2: Test–retest differences in the contribution choices of corresponding authors and rates of contribution choices on group and 
individual disclosure forms for noncorresponding authors. 

Noncorresponding authors, n = 718 

% of forms 
Contribution to article, in survey order  
of choices 

ICMJE 
 criterion*
fulfilled

by choice 

Corresponding authors, 
n = 201 

Gross difference 
 rate, % (95% CI)† Individual Group 

Difference, % 
(95% CI) 

1 Conception and design of the study Ι 4.0   (2.0 to 7.7) 42.9 36.5 6.4  (3.4 to 9.4) 

2 Analysis and interpretation of data Ι 12.4   (8.6 to 17.7) 55.0 48.1 6.9  (3.6 to 10.3) 

3 Provision of study material or patients — 22.9 (17.6 to 29.2) 43.9 37.5 6.4  (2.9 to 9.9) 

4 Collection, assembly, possession of raw data Ι 14.9 (10.7 to 20.5) 48.5 39.7 8.8  (5.4 to 12.1) 

5 Statistical expertise Ι 12.9   (9.0 to 18.3) 17.3 13.2 4.1  (1.8 to 6.3) 

6 Drafting of the article ΙΙ 20.4 (15.4 to 26.5) 30.6 28.1 2.5 (–0.5 to 5.5) 

7 Critical revision of the article for important 
intellectual content 

ΙΙ 20.4 (15.4 to 26.5) 52.8 44.0 8.8  (5.2 to 12.3) 

8 Final approval of the article ΙΙΙ 22.9 (17.6 to 29.2) 50.6 36.2 14.4 (10.9 to 17.7) 

9 Obtaining funding for the study — 16.9 (12.4 to 22.7) 9.9 8.4 1.5 (–0.5 to 3.6) 

10 Administrative, technical or logistical support — 20.4 (15.4 to 26.5) 24.7 23.0 1.7 (–1.4 to 4.7) 

11 Guarantor of integrity of the entire study — 20.9 (15.8 to 27.0) 20.8 14.3 6.5  (4.0 to 8.9) 

Note: ICMJE = International Committee of Medical Journal Editors, CI = confidence interval. 
*One of the 3 criteria for article authorship as defined by the International Committee of Medical Journal Editors in their Uniform Requirements for Manuscripts 
Submitted to Biomedical Journals, as follows: Ι = substantial contributions to conception and design, or acquisition of data, or analysis and interpretation of data;  
ΙΙ = drafting the article or revising it critically for important intellectual content; ΙΙΙ = final approval of the version to be published. 
†Between contribution choices as reported by corresponding authors at the 2 survey times. 



those made individually by each author (difference 14.4%, 95%
CI 10.9%–17.7%; p < 0.001).

Although individual declarations reported a greater vari-
ety of contribution choices (i.e., more choices in total) than
those filled out by corresponding authors on group forms
(Table 1), the number of articles in which all coauthors satis-
fied all 3 ICMJE criteria for authorship did not increase sig-
nificantly (difference 4%, 95% CI –2% to 10%; p = 0.24;
Table 3). Neither was there any significant difference in the
prevalence of honorary authors on articles from Croatia or
other countries (range 71%–77%), regardless of who filled
out the contribution form.

Of the 607 honorary authors defined according to the
group forms, 161 (26.5%) met all ICMJE criteria when they
filled out their individual form. Conversely, of 312 authors
who met all ICMJE criteria according to group forms, 48
(15.4%) failed to meet them on their individual forms. In a to-
tal of 64 (31.8%) of 201 articles, all authors listed on the by-

line were honorary authors according to the statements given
by corresponding authors. When authors themselves de-
scribed their own contributions, this prevalence decreased to
20% (difference –12%, 95% CI –18% to –6%; p < 0.001). Ac-
cording to either statement, about 25% of all articles had no
honorary authors listed in the byline (Table 3). Articles with
honorary authors had significantly longer bylines then those
without honorary authors according to either type of form (z
= –2.837 for group forms, p = 0.005; z = –3.674 for individ-
ual forms, p < 0.001).

When we matched the declared contribution of correspon-
ding authors on either form against the ICMJE criteria, we
found that these criteria were satisfied to a greater extent ac-
cording to the individual than group contribution form (dif-
ference 13%, 95% CI 6%–20%; p = 0.001; Table 3). Of the 718
noncorresponding authors, 28.4% fully met the ICMJE crite-
ria for authorship according to the statements given by corre-
sponding authors. When they themselves described their own
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Table 3: Honorary authorship* of 201 articles submitted to a general medical journal, according to whether the contribution disclosure 
form was filled out by the corresponding author for all authors (group) or by each individual author. 

Group forms Individual forms 

Variables No. %† 

 

No. %† 

Authorship     

Authors in an article byline who were apparently honorary 607 66.1  494 53.8 

Articles with 1 or more honorary authors 154 76.6  146 72.6 

Articles for which all authors appeared to be honorary 64 31.8  40 19.9 

Articles with no honorary authors 47 23.4  55 27.4 

Honorary authors per article, median no. (95% confidence interval) 3 (2–3)  2 (2–2) 

Byline authors, median no. (95% confidence interval), in articles:     

With honorary authors 5 (4–5)  5 (4–5) 

Without honorary authors 3 (2–5)  3 (2–4) 

Fulfillment of International Committee of Medical Journal Editors (ICMJE) authorship criteria     

Corresponding authors, n = 201, satisfying:     

All 3 ICMJE criteria 108 53.7  134 66.7 

1 or 2 ICMJE criteria 93 46.3  67 33.3 

None of the ICMJE criteria 0 0  0 0 

Noncorresponding authors, n = 718, satisfying:     

All 3 ICMJE criteria 204 28.4  291 40.5 

1 or 2 ICMJE criteria 445 62.0  380 52.9 

None of the ICMJE criteria 69 9.6  47 6.5 

Authorship contribution choices     

Per honorary author, median no. (95% confidence interval) 2 (2–2)  3 (3–3) 

Per author satisfying all ICMJE criteria, median no. (95% confidence interval) 6 (5–6)  6 (6–6) 

Honorary authors not disclosing any contribution toward individual ICMJE criteria — lacking:     

First criterion only: design, data collection or data analysis 30 4.9  36 7.3 

Second criterion only: drafting or revision of the manuscript 27 4.4  41 8.3 

Third criterion only: final approval of the manuscript 185 30.5  141 28.5 

Any 2 criteria 296 48.8  229 46.4 

All 3 criteria 69 11.4  47 9.5 

*Attributed to any person listed in the byline who did not satisfy all 3 ICMJE criteria for authorship of that article. 
†Unless otherwise specified. 



contributions, this prevalence increased to 40.5% (difference
12.1%, 95% CI 8.8%–15.4%; p < 0.001).

Among honorary authors who missed 1 out of the 3 ICMJE
criteria, it was the third (final approval of the article) for al-
most half of them, whether the information came from group
or individual forms (Table 3). In combination with the other
2, this criterion was missed by 88.8% of the honorary authors
on the group and 83.0% of honorary authors on their individ-
ual contribution form. Honorary authors mostly missed any 2
of the 3 ICMJE criteria; among those who missed all 3, none
were corresponding authors.

Interpretation

Our study showed that the autobiographical memory con-
struct, the memory for events and issues related to oneself,9 is
involved in the cognitive aspect of filling out contribution
declaration forms and confounds the conclusions about self-
reported contributions toward the authorship of scientific ar-
ticles, as well as their reliability. In psychometric terms, relia-
bility is defined as the extent to which a test is dependable,
stable and consistent when administered to the same people
on different occasions.5 The existence of significant discrep-
ancies between declarations made at 2 different times by cor-
responding authors about their own work on a single manu-
script suggests that they had problems recalling relevant
events from memory.

Research into retrieval of autobiographical memory shows
that activities are the best retrieval cues, followed by location
of and participants in the event.12 Because the work on a man-
uscript to be submitted to an academic journal is an impor-
tant part of being a scientist,13 such events should be well rep-
resented in memory and recalled easily. Moreover, the period
between the 2 surveys in our study (4–6 weeks) should not
have influenced the accuracy of memory, since both surveys
were sent well after the stabilization of memory that occurs
after its initial detrition.14 The fact that corresponding au-
thors, presumably the people most knowledgeable about
their manuscripts, did not consistently report on their own
past behaviour may mean that the behaviours related to the
article were poorly represented in memory or that they did not
fill out the contribution disclosure forms truthfully, editing
one or both for social desirability.5 Testing these possible ex-
planations would require experimental settings not possible
within the framework of editorial communication with au-
thors. However, available theoretical and experimental data,5

coupled with the well-known pressure to publish among sci-
entists,13 favour the second explanation of self-editing for so-
cial desirability.

Our study confirmed that reports about others’ behav-
iours, such as proxy reports on the contributions of one’s
coauthors, were not an accurate way of assessing author-
ship. As has been shown by well-controlled experimental
psychological observations,5 proxy reports about behav-
iours of others are burdened by a subjective inference
process in estimating behaviour. Proxy observers base their
reports largely on their assumptions about that person,
rather than on their memory of the event. They may not be

fully aware of others’ behaviour, and unless it was extreme
or memorable, this behaviour is usually not well repre-
sented in their memory.5

Our study is limited by its survey design, but our findings
are strengthened by a very high response rate, since filling
out authorship forms is mandatory for manuscript process-
ing in most science journals. Generalizability of the findings
to other medical journals and research and academic settings
can also be questioned. However, the results were not likely
influenced by the type or quality of the journal, because we
primarily studied how people reported on their behaviour
and not the practices in a specific journal. Research in this
area of psychology has been performed in different settings
and cultural environments, with consistent results.5 Respon-
dents from our study came from different settings, and the
findings did not differ among manuscripts from different
geographical regions.

Psychometric analysis of contribution disclosure reports
has indicated that they are an unreliable source of informa-
tion. The present study, which addressed recalling relevant
behaviour when answering a self-report, and our previous
study showing that the form of asking questions shapes the
contribution declaration8 provide evidence that the contri-
bution declaration and the authorship criteria themselves
have been introduced into the scientific-publication
process without adequate evidence for all aspects of their
validity.

As journal editors we need much more evidence to assume
the right to judge or regulate15 matters of authorship, which
primarily belongs to the wider academic and research com-
munities.16 Although surveys show that researchers often do
not agree with the ICMJE criteria or even know what they
are,13 intervention studies have shown that a simple instruc-
tion given to medical students improves their knowledge and
use of ICMJE authorship criteria.17 Contributorship state-
ments can be prospectively drafted and revisited before man-
uscript submission to the satisfaction of all stakeholders in a
research project.18 Offering a Likert-style quantification scale
as a reference for author’s contributions instead of the usual
yes/no checkboxes might increase the number of contribu-
tors deserving authorship status.19 Until there is enough evi-
dence to propose fair, universal and reliable guidelines for au-
thorship, perhaps the editors should ask all authors a simple,
open-ended question: “Why do you think you deserve to be
the author of this manuscript?”
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