
380 CANADIAN JOURNAL OF ANESTHESIA

CAN J ANESTH 54: 5    www.cja-jca.org    May, 2007

Background: We reviewed the publication record of all proto-
cols submitted to the Capital District Health Authority Research 
Ethics Board (REB) in Halifax, Nova Scotia, for the period 
1995-1996. Because of a heightened awareness of the issue, we 
hypothesized that there would be less publication bias (a failure 
to report negative results) and a higher publication rate from 
completed studies, than previously reported.

Methods: Closed studies were identified from the REB data-
base. Publications were identified by the investigators, requests 
from sponsors, and a literature review. For each publication, we 
identified authors, title, journal, number of subjects enrolled, and 
whether or not the publication was a report of a randomized 
clinical trial. Comparisons were done using a Student’s t test, the 
Chi-square statistic, or Fisher’s exact test as appropriate.

Results: From the database of closed studies, 106 remained 
unpublished, while completed investigations resulted in 84 pub-
lications (44% publication rate). The median time to publication 
was 32.5 months. Publication of statistically significant results 
occurred in 71/84 trials. Publication of protocols submitted 
by departments ranged from 91% (anesthesia; 10/11) to 25% 
[nursing; 2/8 (P < 0.05)]. Trials investigating new drugs in Phase 
3 or 4 studies were more likely to be published than trials inves-
tigating agents in Phase 1 or 2 (P < 0.05), and were less likely 
to be published if sponsored by a pharmaceutical company (P 
< 0.05).

Conclusions: Publication bias continues to be a problem, par-
ticularly for early phase investigative studies. Our results sug-
gest that a different approach is required to reduce publication 
bias. The role that REBs and peer-reviewed journals might play 
requires further exploration. 
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Contexte : Nous avons passé en revue le fichier de publications 
de tous les protocoles soumis au Comité d’éthique de recherche 
(CER) du Capital District Health Authority à Halifax, Nouvelle 
Écosse, pour la période 1995-1996. Étant fortement sensibilisés 
à la question, nous avons émis l’hypothèse qu’il y aurait moins de 
biais de publication (le fait que des résultats négatifs ne soient 
pas rapportés) ainsi qu’un taux de publication plus élevé d’études 
achevées que ce qui avait été précédemment rapporté.

Méthode : Les études complétées ont été tirées de la base de 
données du CER. Les publications étaient identifiables par les 
chercheurs, les requêtes de commanditaires, et une revue de la 
littérature. Nous avons identifié les auteurs, le titre, le périodique, 
le nombre de patients ayant participé à l’étude pour chaque pub-
lication, et nous avons déterminé si la publication était le compte-
rendu d’une étude clinique randomisée ou non. Les comparaisons 
ont été effectuées en utilisant un test t de Student, la statistique 
khi-carré ou le test exact de Fisher, selon leur pertinence.

Résultats : Dans la base de données des études terminées, 106 
n’étaient pas publiées, alors que les études complétées ont abouti 
à 84 publications (taux de publication de 44 %). Le temps médian 
jusqu’à la publication était de 32,5 mois. Des résultats statis-
tiquement significatifs ont été publiés dans 71/84 des études. La 
publication de protocoles soumis par des départements allait de  
25 % (soins infirmiers ; 2/8)] à 91 % [anesthésie ; 10/11(P < 
0,05)]. La probabilité de publication était plus élevée pour des 
études au sujet de nouveaux médicaments en phase 3 ou 4 d’étude 
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que pour celles examinant des agents en phase 1 ou 2 (P < 0,05), 
mais moins élevée si l’étude était commanditée par une société 
pharmaceutique (P < 0,05).

Conclusion : Le biais de publication demeure un problème, par-
ticulièrement pour les études de recherche en phase précoce. Nos 
résultats suggèrent la nécessité d’approche différente si l’on veut 
réduire le biais de publication. Le rôle que pourraient jouer les CER 
et les revues pratiquant l’évaluation par des pairs requiert une 
exploration plus approfondie.

REPORTING of information obtained from 
clinical investigations is an important com-
ponent of the conduct of research. Without 
publication in peer-reviewed, indexed bio-

medical journals, there can be no enduring dissemina-
tion of the results derived from the trial. A failure to 
undertake reporting and publication may violate the 
social contract undertaken by research subjects, as 
most consent forms list as one of the benefits (perhaps 
the only benefit) of their participation in the research, 
is that information provided from the study will be 
helpful in the management of the disease for oth-
ers in the future. Because research results reflect the 
cumulative nature of investigations, failure to publish 
results of selective scientific investigations (i.e., publi-
cation bias)1–3 leads to misinformation, particularly as 
it applies to literature reviews including meta-analy-
sis.2,4,5 Failure to publish results may lead to ongoing 
investigation with further wasting of resources, both 
human and material, and may lead to unnecessary risk 
for future research subjects. Indeed, failure to publish 
has been considered a form of scientific misconduct by 
some commentators.6,7

 As part of their mandate, Research Ethics 
Boards (REB) (also denoted as Institutional Review 
Boards) have a responsibility for the oversight of 
research carried out under their aegis. This mandate 
is considered by some to include ensuring publication 
of trial results.8,9 Because all human clinical research 
funded by federal granting agencies in Canada, and all 
investigational drug trials must be submitted to a REB, 
REBs are uniquely positioned to be able to determine 
the fate of protocols submitted for their review.1,3,9–12 
We reasoned that if publication bias could be demon-
strated for trials submitted for review by a Canadian 
REB, it would be reasonable to request trial registra-
tion in a publicly accessible database prior to REB 
approval in an attempt to reduce such publication 
bias. This approach would be similar to that (but more 
inclusive of early Phase 1 - 2 clinical trials) recently 

adopted by several leading biomedical journals.13,14 
Because of increased awareness of the problem of 
publication bias, we hypothesized that there would be 
less publication bias, and that the publication record 
of completed clinical trials from a single Canadian cen-
tre would be higher than previously reported. If such 
were the case, more stringent requirements for clinical 
trial registration (with perhaps increased times to full 
REB approval) would not be warranted. 

Methods
The Capital District Health Authority (CDHA) REB 
is the largest REB in Eastern Canada, and reviews 
protocols for the conduct of all clinical research 
involving adult human research subjects carried out 
at the CDHA (encompassing Halifax and the sur-
rounding area, including all adult teaching hospitals 
affiliated with Dalhousie University in the Halifax 
area). The REB follows the ethical concepts out-
lined in the Tri-Council Policy Statement “Canadian 
Institutes of Health Research, Natural Sciences and 
Engineering Research Council of Canada, Social 
Sciences and Humanities Research Council of Canada, 
Tri-Council Policy Statement: Ethical Conduct for 
Research Involving Humans 1998 (with 2000, 2002 
and 2005 amendments)15 (accessed 30 Oct 2006), the 
principles outlined in The International Conference 
on Harmonisation of Technical Requirements for 
Registration of Pharmaceuticals for Human Use Good 
Clinical Practices guidelines16 (accessed 30 Oct 2006) 
and applicable regulations, including those enunciated 
in Division 5 of the Canadian Food and Drug Act17 
(accessed 30 Oct 2006).

The protocol was reviewed by the Dalhousie 
University REB (an REB independent of the CDHA 
REB). As this was a quality assurance initiative with no 
subject, investigator, or sponsor- specific information 
being disseminated, and with the published informa-
tion already in the public domain, the protocol was 
deemed not to require REB approval. Protocols for 
studies listed as closed (i.e., no longer following 
research subjects) by the principal investigator (PI) 
for the years 1995-1996 were identified from the REB 
database. For each protocol, the PI was identified and 
a letter was sent requesting any information concern-
ing publication of the work, the reference citation, 
and the number of subjects enrolled locally. When the 
PI did not identify whether a publication had resulted, 
the appropriate sponsor was notified and a request 
was made to retrieve the information. If neither initia-
tive identified a publication, the National Library of 
Medicine PubMed database was searched to identify 
publications with the methods and treatments identi-
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fied in the protocol, and the list of authors and con-
tributors was reviewed to determine whether the local 
PI was listed as a contributor.

For each protocol we identified the local PI, the 
department performing the research, the sponsor, 
the phase of clinical investigation (Phase 0 (non-drug 
trial), 1 (normal volunteers), 2 (safety), 3 (efficacy) or 
4 (post marketing)), whether terminated early and if 
so why, and the date the trial was stopped.

For each publication, we identified the method of 
publication identification (PI, sponsor, or literature 
search), publication authors, publication title, date of 
publication, journal, whether a randomized clinical 
trial or not and, if so, a Jadad score18 as a measure of 
trial quality was assigned. The journal impact factor19 
(accessed 08/03/2005) was determined, as well as 
total number of subjects enrolled, study start and end 
time, time to publication, and whether REB approval 
was mentioned as part of the study methods.

For data analysis, Systat V10 SPSS Inc. 2000 
Standard Version Chicago Ill, GraphPad Instat v 
3.06 GraphPad Software Inc. 1992–2005 El Camino 
Real, San Diego, CA, USA; SigmaStat v3.5 Systat 
Software Inc. Richmond, CA, USA; and SAS V9.1, 
SAS Institute Inc., Cary, NC, USA were utilized. 
Continuous data were analyzed using Student’s t test. 
Categorical data were analyzed using Fisher’s exact 
test or Chi-square analysis as appropriate. P < 0.05 
was taken as statistically significant and corrected for 
multiple comparisons using a Bonferroni correction. 
To control for the number of corrected comparisons, 
only those categories for which an individual cell con-
tribution to the overall Chi-square exceeded 2.706 (P 
= 0.10) were considered valid for pairwise comparison 
investigations. Results are expressed as mean ± SD, 
median ± 95% confidence interval (CI) or ratio ± 95% 
CI unless otherwise specified. 

A multivariate mixed model was constructed to 
determine which independent variables (from study 
phase of development, study sponsor, study design, 

whether a drug study or not, or PI’s department) 
were useful predictors of publication in the presence 
of other independent variables. The best model was 
constructed using Akaike’s information criteria (AIC) 
using alpha = 2.

Results
For the years 1995-1996, 190 protocols submitted to 
the CDHA REB met the criteria for review. Of these, 
84 resulted in a publication as identified by the PI (n = 
37), sponsor (n = 1), and a literature review (n = 46). 
The overall publication rate was 44% for all protocols 
submitted for ethical review. Of the 46 publications 
which were identified through the literature search, 
34 (74%) were multicentre clinical trials. Physicians 
were the first author in 79/84 publications (94%) and 
were the PIs in 89% (170/190) of studies. Eight pub-
lished trials were terminated early in their course. Of 
these, four showed efficacy at an interim analysis, three 
were terminated due to poor enrolment, and one was 
stopped due to the sponsor’s decision to discontinue 
the development of the drug consequent to a change 
in corporate structure (merger). Twelve publications 
(14%) had been forwarded to the REB to complete 
the file prior to this review. The median number of 
subjects enrolled per published study was 339 (range 
0–117192). Of the 53 publications for which it was 
possible to determine the time to publication (as 
identified by the end of recruitment or follow-up as 
described in the Methods section of the publication 
until publication occurred), the median time to pub-
lication was 32.5 months (975 days) (range 4.5–101 
months) (mean ± SD was 33.1 ± 17.8 months). 

Unpublished vs published studies
For unpublished studies, subject recruitment by local 
investigators was reported for 43/106 studies with 
a median of two subjects recruited per study (range 
0–800). Reasons for failure to complete studies which 
did not get published are presented in Table I. Of 
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TABLE I  Reasons given for failure to complete study

REASON                                                            STUDY SPONSOR
 Pharmaceutical industry Health authority Federal agency Charitable organization Other

Lack of efficacy (n) 3  0 0 0 1
Lack of funding (n) 3 5 0 0 1
Poor enrolment (n) 8 3 1 0 0
Failure to obtain REB approval (n) 2 3 0 0 0
Development discontinued (n) 5 0 0 0 0
No reason given (n) 49 21 0 0 1
TOTAL (n) 70 32 1 0 3
REB = Research Ethics Board.
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note, no reason for termination of the study or failure 
to publish results was given in 49/70 (70%) industry-
sponsored trials and in 21/32 (66%) of studies spon-
sored by the local health authority. 

Of the 84 published studies, results could be 
described as statistically significant findings (i.e., major 
outcome variable under study reported to be statisti-
cally different from comparator at P < 0.05 level) in 
71 of the studies (85%). Of 13 trials reporting statisti-
cally non-significant results, 11 were sponsored by the 
pharmaceutical industry, one by the health authority, 
and one by a federal granting agency. This represents 
18% of all published studies sponsored by the pharma-
ceutical industry (11/60), 10% of studies funded by 
the health authority (1/10), and 9% of studies funded 
by a federal granting agency (1/11). Of the 53 trials 
for which data was available, there was no difference in 
the time to publication for trials reporting statistically 
significant results vs those reporting non-significant 
results (32 ± 16 vs 36 ± 24 months; mean ± SD; P = 
0.869).

Influence of phase of development
Publications according to phase of development are 
presented in Table II. Phase 2 and Phase 3 studies 
were identified as valid for pairwise comparisons by 
their contributions to the overall Chi-square, giving 
a Bonferroni corrected P-value of 0.05/7 = 0.0071. 
Phase 2 studies were less likely to be published than 
Phase 3 studies [relative risk (RR) 0.35; 95% CI 0.18–
0.68; P = 0.0007]. These findings were not altered 
when the five studies never initiated [lack of funding 
(n = 3) or no REB approval (n = 2)] were removed 
from the analysis (RR 0.39; 95% CI 0.20–0.77; P 
= 0.0059) nor were they different when Phase 1-2 
studies were combined and compared to Phase 3-4 
studies combined (RR 0.37; 95% CI 0.20–0.71; P = 
0.0002). 

Influence of sponsorship
Publications according to sponsor are presented in 
Table III. Local health authority and federal grant-
ing agencies were identified as valid for pairwise 
comparisons by their contributions to the overall 
Chi-square, giving a Bonferroni corrected P value of 
0.05/7 = 0.0071. Studies sponsored by the pharma-
ceutical industry were less likely to be published than 
those sponsored by federal granting agencies (e.g., 
Canadian Institutes for Health Research) (RR 0.50; 
95% CI 0.39–0.65; P = 0.0045) but were more likely 
to be published than studies funded by the local health 
authority (RR 1.94; 95% CI 1.09–3.44; P = 0.011, 
not significant when adjusted for multiple compari-
sons). For the CDHA comparison vs industry, when 
studies which were never initiated (n = 5 for industry 
vs n = 8 for the CDHA) were excluded from the 
analysis of the results, this difference disappeared (RR 
1.63; 95% CI 0.94–2.83; P = 0.0786). Unpublished 
studies sponsored by the health authority tended to 
be qualitative or epidemiological in nature (n = 26 
Phase 0 studies vs n = 1 Phase 1 study vs n = 5 Phase 
4 studies). In contrast, unpublished studies carried out 
by the pharmaceutical industry included one phase 
0 study, two Phase 1 studies, 28 Phase 2 studies, 33 
Phase 3 studies and six Phase 4 studies. 

Of the 190 trials in total, 127 trials investigated the 
use of pharmaceutical agents. For the pharmaceutical 
industry 55 of 118 drug trials (47%) were published as 
compared to zero of six (0%) sponsored by the health 
authority and three of three (100%) sponsored by a 
federal granting agency. No drug trials were spon-
sored by a charitable organziation. Of the 55 pub-
lished trials sponsored by the pharmaceutical industry, 
six (11%) were Phase 1 or 2. Of the 63 trials of phar-
maceutical agents sponsored by the pharmaceutical 
industry which were not published, 25 were Phase 1 
or 2 (40%). There was a significant difference between 
the likelihood of publication of a Phase 1 or 2 trial vs 

TABLE II  Publication according to phase of drug develop-
ment

PHASE                 PUBLICATION
 Yes No Total % Success

0 (Non-drug) (n) 16 31 47 34
1 (n)  0  3  3  0
2 (n)  9 28 37 24*
3 (n) 46 33 79 58
4 (n) 13 11 24 54
TOTAL (n) 84 106 190 44
*P < 0.05 vs Phase 3. For definition of phases of drug develop-
ment, refer to text.

TABLE III  Publication according to study sponsor

SPONSOR             PUBLICATION
 Yes No Total % Success

Pharmaceutical company (n) 60 70 130 46
Local health authority (n) 10 32  42 24*
Federal granting agency (n) 11  1  12 91*
Charitable organization (n)  3  0  3 100
Other (n)  0  3  3  0
TOTAL (n) 84 106 190 44
*P < 0.05 vs pharmaceutical company.
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a Phase 3 or 4 trial (RR 0.27; 95% CI 0.12–0.62; P = 
0.0004) by the pharmaceutical industry.

Quality of published studies
Quality of published studies described as randomized 
clinical trials [n = 56 (67%)] using the Jadad score18 
were 1 (Poor Quality (n = 1)), 2 (n = 11), 3 (n = 
15), 4 (randomized, blinded) (n = 29). There was no 
difference in the quality of randomized clinical trials 
sponsored by industry as compared to trials sponsored 
by federal granting agencies (P = 0.173) nor was there 
any difference in the quality of the publication as it 
related to the phase of drug development (P = 0.586). 
Mention of REB review was similar in frequency 
across all quality grades (P = 0.072). Considering only 
those randomized clinical trials sponsored by the phar-
maceutical industry (n = 50), the Jadad scores were: 1 
(n = 1), 2 (n = 8), 3 (n = 13), 4 (n = 28).

The distribution of published manuscripts accord-
ing to journal impact factor (the mean journal citation 
frequency) is presented in Table IV. Thirty-seven 
percent (31/84) of publications occurred in journals 
with an impact factor > 5. There was no difference in 
publication success in high impact journals i.e., > 5 
for trials reporting statistically significant or non-sig-
nificant results (25/31 for journals with impact factor 
> 5 vs 46/53 for journals with impact factor < 5) (RR 
0.929; 95% CI 0.759–1.137; P = 0.537). For publica-
tions sponsored by the pharmaceutical industry 24/60 
(40%) were published in journals with an impact fac-
tor > 5 as compared to 6/11 (55%) by federal grant-
ing agencies (RR 0.911; 95% CI 0.734–1.127; P = 
0.509), 1/3 (33%) by a charitable organization (RR 
1.013; 95% CI 0.908–1.131; P = 1.00), and 0/10 
(0%) of those sponsored by the health authority (RR 
1.278; 95% CI 1.097–1.488; P = 0.012). For stud-
ies classified as Phase 0–2, 9/25 (36%) publications 
occurred in journals with impact factors > 5 vs 22/59 
(37%) publications for Phase 3–4 studies (RR 0.962; 

95% CI 0.484–1.910; P = 1.00). Ethical approval 
for the conduct of the trial was reported in 64/84 
publications (71%). There was no difference in the fre-
quency of mention of ethical approval in journals with 
impact factors > 5 [27/31 (87%)] vs 37/53 (70%) in 
journals with impact factors < 5 (RR 1.248; 95% CI 
0.998–1.559; P = 0.110). 

Other factors
Of the eight departments identified by publication 
in this study, only the Department of Anesthesia was 
identified as valid for pairwise comparisons by its con-
tributions (5.43 and 4.30) to the overall Chi-square, 
giving a Bonferroni corrected P-value of 0.05/7 = 
0.0071. Fisher’s exact test gave P = 0.0153, indicat-
ing pairwise testing could be done in this case. For 
the period of assessment at Dalhousie University, 
members of the Department of Anesthesia were sig-
nificantly more successful with publication (10/11; 
91%) than members of the Departments of Medicine 
(53/118; 45%; RR 10.476; 96% CI 1.380–79.522; 
P = 0.0038), Surgery (8/25; 32%; RR 10.000; 95% 
CI 0.307–0.785; P = 0.0027), Allied health (4/14; 
29%; RR 7.857; 95% CI 1.177–52.446; P = 0.0037), 
or Nursing (1/7; 14%; RR 6.364; 95% CI 1.026–
39.457; P = 0.0025). There were no differences 
between departments with respect to the proportion 
of manuscripts published in journals with impact fac-
tor > 5 (P = 0.356).

Publication of studies according to study design 
are presented in Table V. Randomized clinical trials 
and non-randomized clinical trials were identified as 
valid for pairwise comparisons by their contributions 
to the overall Chi-square, giving a Bonferroni cor-
rected P-value of 0.05/5 = 0.01. Case control was 
not considered for pairwise comparisons due to the 
small sample size. As compared to randomized clini-
cal trials, there was no difference in the publication 
success for observational studies (RR 1.288; 95% CI 

TABLE IV  Publication quality according to journal impact 
factor*

CATEGORY IMPACT FACTOR n % of Total

1 < 1 17 20
2 1 - 2 11 13
3 > 2 - 5 25 30
4 > 5 - 10 11 13
5 > 10 20 24
*Journal impact factor for the year 2001;19 (accessed 8 March 
2005). 

TABLE V  Publication of trials according to study design

STUDY DESIGN        PUBLICATION
 Yes No % Success

Randomized clinical trial (n) 55 35 61
Observational (n) 17 24 41
Non randomized clinical trial (n)  8 36 18*
Case control (n)  1  0 100
Qualitative (n)  3 11 21*
TOTAL (n) 84 106 44
*P < 0.05 vs randomized clinical trial.
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1.006–1.649; P = 0.04, not significant when adjusted 
for multiple comparisons) while non-randomized 
clinical trials (RR 1.771; 95% CI 1.374–2.283; P < 
0.001) and studies of a qualitative nature (RR 1.246; 
95% CI 1.048–1.481; P = 0.008) were less likely to 
be published. 

When constructing a multivariate mixed model, 
study design (P = 0.01), sponsor (P = 0.044), and 
phase of development (P = 0.002) were found to 
be significant contributors to the final model, which 
yielded the minimum AIC of 247.6. Drug study and 
department were not selected for the final model. 
Interactions were also considered for inclusion, but 
did not significantly improve the model. 

Discussion
This study examined the publication record for pro-
tocols submitted to the REB of a Canadian Academic 
Health Science Centre for the years 1995–96. We 
have determined that only 44% of protocols submit-
ted for review by the CDHA REB eventually had 
their results published in a peer-reviewed journal. Of 
manuscripts which were published, a greater propor-
tion had positive results for the primary outcome of 
interest and were studies investigating pharmaceutical 
agents in the later stages of development (Phase 3 or 
4), suggesting that publication bias was evident.

Only 12/84 (14%) publications were identified 
from reviewing REB files. When queried, investigators 
identified a further 26 reports (31%), and subsequent 
contact with the sponsor an additional one report. 
We were able to identify a further 46 studies (54%) 
(of which 34 (74%) were multicentre clinical trials) 
as being published through a careful review of the 
literature identified by the National Library of Science 
PubMed database. It would appear that many inves-
tigators were unaware of trial publication, particularly 
if they were a site investigator in a multicentre clinical 
trial. Alternatively, busy investigators might simply 
have declined to inform the REB about the publi-
cation even if they were aware one had occurred. 
Sponsor and investigator unwillingness to provide 
the REB with information concerning publication of 
trial results (whether published or not) is a significant 
concern, as it demonstrates a lack of respect for and 
understanding of the role of REBs in the publication 
of research. This responsibility has been well articu-
lated by Mann.8 Failure of the sponsor or investigator 
to respond to requests for publication information is 
also problematic from a moral perspective, given that 
research subjects have usually given permission to be 
involved in their studies with the understanding that 
the information to be derived from the trial will be 

placed in the public domain so that others may benefit 
from the results. Failure to publish trial results thus 
violates this social contract. 

We found differences between the phase of devel-
opment of randomized clinical trials and publication 
of results. The earlier the study was in the develop-
ment of a drug or device, the less was the likelihood 
that the results were published (Table II). In addition, 
we found differences between the type of sponsor and 
the likelihood of publication (Table III). When we 
examined the role of sponsors and publication dur-
ing phase of development, we found that industry 
sponsored trials for Phase 2 or earlier were more likely 
not to have been published, than studies conducted 
by other funding agencies. While the number of 
federal/charitable organization trials is small, these 
results suggest a selection bias by industry as to which 
studies will be published. This observation is not 
unique to this study and has been commented upon 
by Herxheimer.20 When trial results are not published, 
the contribution of the research subject is ignored and 
individuals who might have benefited are denied the 
opportunity to learn from the study results. Any harm 
that has occurred is not put in the public forum and 
the potential to avoid making similar errors is lost.21,22 
Tragically, the events of the trial of the monoclonal 
antibody TGN1412 identified the potential for harm 
to occur in such studies.23,24 To reduce publication 
bias, there is evidence that registration of clinical trials 
in a publicly accessible database leads to more open 
disclosure of meaningful trial data.25 Based on our 
results, it would thus seem reasonable to request clini-
cal trial registration in a publicly accessible database 
for all clinical trials rather than the more restrictive 
requirements (primarily Phase 3–4 randomized clini-
cal trials) outlined by the International Committee of 
Journal Medical Editors.13,14

Investigators must also share some responsibility to 
ensure research results are disseminated. The CDHA 
REB has protected investigators’ rights to publish 
trial results by stipulating this explicitly in its contract 
language.26 Publication of significant adverse events 
might prevent subsequent further harm to patients 
even if the number of locally recruited patients is small 
(median of 2 in our study).27

Failure to publish statistically non-significant find-
ings may bias the literature in favour of a treatment 
effect28,29 and misinform literature reviews including 
meta-analysis and public health policy.4,5,30,31 Only 
15% of trials published in this study could be described 
as reporting statistically non-significant results sug-
gesting a publication bias in favour of statistically 
significant trial results. Reasons for this have been 
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described by others32,33 and may include: study design 
limitations or inadequate power34; failure of investi-
gators to submit statistically non-significant results 
either for lack of interest, fear of rejection, or lack 
of time to pursue publication; poor scientific writing 
(although truly worthy information should be capable 
of publication with the help of journal editors); the 
tendency for journals to reject statistically non-sig-
nificant studies;35,36 and disinterest in, or deliberate 
suppression of, statistically non-significant results by 
the sponsor.30,37–42

A comparison of publication success by medical 
specialties has not, to our knowledge, been reported 
previously. Publication rates for medical specialties var-
ied from a low of 14% for nursing studies to a high of 
91% for anesthesia protocols. Nursing protocols (7/7) 
tended to examine quality of care while anesthesia 
protocols (9/11) primarily involved pharmaceutical 
industry sponsored drug trials. Why such discrepan-
cies in publication success occurred is unknown. We 
caution, however, that the number of publications 
per specialty is small and our results should be seen as 
hypothesis-generating rather than as definitive.

There are at least six similar studies examining the 
fate of research protocols submitted to REBs.1,3,9–12 
These studies have identified many issues similar 
to ours including: a statistically significant negative 
relationship between publication and industry spon-
sorship of the trial;1,3 publication of studies primarily 
reporting statistically significant results;3,12 a lack of 
funding,3,9,12 poor recruitment,9,12 early results show-
ing no difference in outcome,9,12 sponsor’s decision,9 
and no reason given9 as a reason for failure to initiate 
or continue a study. Taken together, the results of the 
current study are consistent with the findings of previ-
ous studies of a similar nature, and extend the obser-
vations to a different locale (Canada), while providing 
further insights into the nature of published/unpub-
lished protocols, and observations on publication by 
medical specialties. Somewhat disappointingly, we 
must conclude that our original hypothesis (i.e., that 
there would be less publication bias and more suc-
cessful publication in our centre) was not supported 
by the data.

There are limitations with respect to methodology. 
We report a retrospective analysis of trials submitted 
to a single REB and it is possible that other REBs 
would have generated a different result. Because we 
limited our literature search to the PubMed database, 
we may have overlooked publications in other data-
bases or in symposiums.43 We were able to determine 
why publication had not occurred for only 35 trials. 
Of these, 14 (40%) were never initiated for financial 

or regulatory reasons. Were this to be the situation 
for the remaining 71 trials, any suggestions concern-
ing the value of trial registration would have to be 
significantly tempered. However, for industry-initi-
ated and sponsored studies (70/106; 66%), regulatory 
approval is required prior to receiving CDHA REB 
approval, and financial resources to initiate the trial 
are required prior to commencement of the study. 
Furthermore, while implicit in our request to inves-
tigators and sponsors for publication information, we 
did not explicitly enquire as to whether a manuscript 
had been submitted for publication and subsequently 
rejected for publication. This would of course have a 
different implication for our results than what we have 
described. However, it seems highly unlikely that all 
the unpublished studies resulted from a rejection for 
publication. Indeed, none of the studies for which a 
reason for failure to publish results could be ascer-
tained (Table I) had this factor as the explanation. We 
believe our observations and suggestions concerning 
publication bias are therefore still valid.

Our study suggests that little has changed in 
the nearly two decades since publication bias was 
described, and a different approach to its management 
is required. Research Ethics Boards could play a role 
by requiring mandatory trial registration in a publicly 
accessible database prior to study initiation. At least 
for local investigators, this would permit the REB to 
curtail further research by that investigator, if it could 
be determined that failure to publish or report trial 
results was a consistent problem. However, REBs - 
even with a prior trial registration policy – will have 
little influence on publication bias until journals take 
a firmer stance on the issue of trial registration prior 
to publication. What role can the Canadian Journal 
of Anesthesia play in promoting the ethical dissemina-
tion of study results? We examined the instructions 
for authors for the following journals to determine 
whether there was a requirement for registration of 
clinical trials prior to publication: Canadian Journal 
of Anesthesia; Anesthesiology; Anesthesia & Analgesia; 
Anaesthesia; British Journal of Anaesthesia; Critical 
Care Medicine; Journal of Intensive Care Medicine; 
Intensive Care Medicine; Critical Care; Anaesthesia 
and Intensive Care. Many of these journals refer-
ence the International Committee of Journal Medical 
Editors requirements for manuscript publication 
which now includes mandatory trial registration prior 
to publication for randomized controlled trials. Phase 
1 trials designed to assess major unknown toxicity 
or pharmacokinetics are excluded from this require-
ment, as are Phase 2 trials designed to investigate the 
biology of disease. Trials which provide preliminary 
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data that may lead to larger, clinically directed trials 
may also be excluded if a compelling rationale to do 
so can be given13,14 and trials such as meta-analyses, 
case control studies, and other types of study design 
other than randomized clinical trials are also excluded. 
Only Anaesthesia and Intensive Care and Critical 
Care have explicit statements requiring registration 
of trials as a condition of publication. The Canadian 
Journal of Anesthesia and Anesthesia & Analgesia 
include a statement in their respective Instructions for 
Authors encouraging authors to register their clinical 
trial. Based on our results, we believe the Canadian 
Journal of Anesthesia could provide leadership by 
mandating that all randomized clinical trials involving 
research in human subjects be registered in a publicly-
accessible database at the time of REB approval, as a 
condition for acceptance of an author’s work. Public 
registration of clinical trials at inception is in keeping 
with the position adopted by the Canadian Institutes 
of Health Research and, as stated above, for some jour-
nals for some studies. There is evidence that mandatory 
public registration of some clinical trial protocols has 
already had an impact on the provision of information 
of relevance to future publication of trial results.25 We 
therefore suggest that adherence to calls for manda-
tory registration of all clinical trials involving human 
subjects research should be considered by all biomedi-
cal journals so as to further reduce publication bias.

In conclusion, fewer than half of randomized clini-
cal trials which received REB approval resulted in pub-
lished manuscripts. Publication was less likely to occur 
if sponsored by a pharmaceutical company (particu-
larly if in the early phase of drug development), and 
more likely to occur if reporting statistically significant 
findings, indicating publication bias (failure to report 
negative trials). A significant amount of research con-
ducted in Canada never appears in the public forum, 
thus violating the social contract between research 
subjects and investigators/sponsors. Our results sug-
gest that while publication bias has been a concern 
for over a decade, little has changed since it was 
first recognized. A different approach is necessary to 
reduce this problem. Based on the results of the cur-
rent study, in an attempt to improve this situation, 
the CDHA REB has instituted a policy requiring 
public registration of all clinical trials it reviews before 
approval of the study protocol is granted. We encour-
age other REBs to do likewise. 
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