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PUBLICATION RATE OF CLINICAL STUDIES1 

Two prognostic indicators of the publication rate of clinical studies  

were available during ethical review 

Jean Philippe de Jong, Gerben ter Riet, Dick L. Willems 

 

Abstract  

 

Objective  

To identify prognostic indicators of the publication rate of clinical studies, available to 

research ethics committees during review. 

Study Design and Setting  

Retrospective survival study of a random sample of 100 studies, approved by a Dutch 

academic research ethics committee, with follow up information by questionnaire and 

bibliographic searches. Multivariate Cox regression analysis of the association between 

publication rate and seven factors available during review: six study characteristics and 

the number of letters sent by the committee during review representing the length of 

the review process. 

Results 1 

Two factors were associated with publication rate: studies with possible therapeutic 

benefit to participants were less likely to be published than non-therapeutic studies 

(adjusted hazard ratio 0.16, 95% confidence interval 0.03 to 0.54); with every letter 

sent, publication was less likely (adjusted hazard ratio 0.46 per letter, 0.17 to 0.98). 

Possibly, studies with more than minimal burdens to participants were more likely to 

                                                 
 
1 This chapter was published as: De Jong, J.P., Ter Riet, G. & Willems, D.L. (2010) Two prognostic indicators 

of the publication rate of clinical studies were available during ethical review, Journal of Clinical 
Epidemiology, 63, 12, 1342-1350. 
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be published than studies with minimal burdens (adjusted hazard ratio 3.90, 1.03 to 

16.64). 

Conclusion 

We identified two prognostic indicators of publication rate. After suitable replication, 

research ethics committees might explore using prognostic indicators like these to target 

study protocols at high risk for non-publication. Discussing the risk of non-publication 

with investigators could help prevent non-publication.  

 

 

4.1 Introduction 

 

For individuals participating in clinical studies, helping others by contributing to 

medical knowledge is an important motivating factor, also with regard to accepting the 

possibly burdensome consequences (Sugarman et al. 1998). However, several studies 

have shown that 18% to 81% of studies approved by research ethics committees (RECs) 

are not published in scientific medical journals (Decullier et al. 2005, Dickersin et al. 

1992, Easterbrook and Matthews 1992, Hall et al. 2007, Pich et al. 2003, Sune-Martin 

and Montoro-Ronsano 2003, Turer et al. 2007, Von Elm 2008). Assuming that 

unpublished studies have little impact on medical knowledge, this fails to do justice to 

the participants’ motives and is also considered scientific misconduct (Chalmers 1990). 

To protect the interests of participants, RECs review study protocols before initiation 

and have the responsibility to balance the gain in knowledge and the burden on and 

benefit for participants. This implies that RECs should not allow studies to go 

unpublished (Savulescu et al. 1996). Also, the Helsinki declaration, article 30, implies 

that RECs take into account obstacles to publication (18th WMA General Assembly 

1964). Nevertheless, RECs do not routinely monitor whether study results are 

published, and consider the possibility of non-publication only when sponsor contracts 

could obstruct publication (Mann 2002, McCormack et al. 2005, Pearn 1995). 

If it were possible for RECs to predict which studies are unlikely to be 

published, they could take this into account while reviewing study protocols and try to 

prevent non-publication. Therefore, we investigated the association between a number 

of factors (as “prognostic indicators”), readily available to RECs during review, and the 
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rate of publication. Although eight previous studies have investigated the association 

between study characteristics and publication in cohorts of REC-approved studies 

(Decullier et al. 2005, Dickersin et al. 1992, Easterbrook et al. 1991, Hall et al. 2007, 

Stern and Simes 1997, Sune-Martin and Montoro-Ronsano 2003, Turer et al. 2007, Von 

Elm 2008), these studies do not provide RECs with information that allows them to 

predict publication during review for three reasons: (i) all previous studies investigated 

studies that had been “completed” (studies in which the nature of results was known or 

that followed all participants as planned), or even smaller subsets,(Sune-Martin and 

Montoro-Ronsano 2003, Turer et al. 2007, Von Elm 2008) like “completed randomised 

drug trials” (Von Elm 2008). We think that RECs should be concerned about all 

unpublished studies, including studies that are not completed; (ii) one study only 

performed a univariate analysis which does not allow for assessing the likelihood of 

publication using multiple factors simultaneously (Sune-Martin and Montoro-Ronsano 

2003); (iii)several studies focused on publication bias and, consequently, included 

factors that can only be known at study completion, such as the statistical significance 

of results (Decullier et al. 2005, Dickersin et al. 1992, Easterbrook et al. 1991, Hall et al. 

2007, Stern and Simes 1997). Obviously, if RECs want to consider the likelihood of 

publication during review by using prognostic indicators, they can only use information 

available at that time.  

Our study had two main goals: (i) to determine the percentage of unpublished 

studies approved by the REC of a major Dutch academic medical center, and (ii) to 

identify factors associated with the rate of publication. Finally, we describe the 

characteristics of several unpublished studies. 

 

 

4.2 Methods 

 

Our study population consisted of study protocols that had been approved by a single 

major academic Dutch REC between January 1, 1997 and September 1, 2006. Because, 

according to Dutch regulation, multicenter studies should be reviewed in full by a 

single Dutch REC, and reviewed solely in terms of feasibility by other RECs, we 

excluded protocols not fully reviewed by the REC we studied. All protocols described 
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biomedical research questions, involved human participants, and required ethical 

review under Dutch law. For pragmatic reasons, we randomly selected 10 protocols a 

year, making 100 protocols in total (Figure 1). Under Dutch law, our study did not 

require ethical review. We obtained permission from principal investigators (PIs) to 

investigate their protocols. 

Our outcome measures were: time to first publication after REC approval; 

percentage of initiated, unpublished studies; and adjusted hazard ratios (AHR) for 7 

factors based on information available during ethical review (Table 2). 

In September 2006, we mailed a questionnaire to PIs on the status of their 

study: initiated/not initiated, ongoing/completed, participant inclusion, actual 

publications, expected publications, and reasons for non-publication. This allowed us to 

identify studies that, according to PIs, had neither resulted in, nor would result in 

publication. If (after at least two reminders by mail or telephone) a questionnaire had 

not been returned before February 1, 2007, the study was excluded from further 

analysis. We used information provided by PIs on actual and forthcoming articles to 

locate these in MEDLINE, EMBASE, PsychINFO, and the Cochrane Library up to 

February 1, 2007, which also defined the end of follow-up. We extracted the 

information on study characteristics (Table 1 and 3) from protocols and accompanying 

forms used for review, except for “year of approval” and “REC letters”, which we 

obtained from the REC archives.  

We defined “publication” as an original article containing study results, 

indexed in MEDLINE, EMBASE, PsychINFO, or the Cochrane Library. We defined 

“initiated” studies as studies that had included at least one participant, according to 

information provided by PIs. A study is “completed” if the results are known to the 

investigators. “REC letters” reflects the number of letters the REC sent to PIs during 

review up until approval – an indicator for the length of the review process. “Sample 

size” and “study duration” (time between inclusion of first participant and last 

observation of last participant) refer to projected quantities in protocols. If 

circumstances are actively altered to investigate effects on parameters, a study is 

characterized as “interventional” (as opposed to “observational”). “Participant burden” 

are the burdens and risks in addition to regular clinical treatment. We defined 
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Figure 1. Identification of Study Protocols Reviewed by a Major Dutch Academic REC: 

1997-2006 
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“participant burden” as “minimal” when participation involved venipunctures, 

noninvasive procedures like survey, diary, magnetic resonance imaging (MRI), 

electroencephalogram (EEG), electrocardiogram (EKG), ultrasound, physical 

examination, or required investment of time. Phase 1/2/3 drug trials, withdrawal of 

prescribed medication, diet, radiation exposure, and invasive procedures (except for 

venipuncture) amount to “non-minimal participant burden”. This distinction is in line 

with criteria used by Dutch RECs. “Therapeutic benefit” refers to studies in which the 

health of participants could benefit directly from study procedures. In “study phase 1” 

safety is assessed, in “study phase 2” efficacy, in “study phase 3” effectiveness compared 

to current treatment, and in “study phase 4” long term effects. 

We used STATA 10.1 software for all statistical analyses. To investigate time to 

first publication and the percentage of unpublished studies, we used Kaplan-Meier 

survival analysis. We calculated the percentage of unpublished studies for those studies 

that were initiated, because only initiated studies can place a burden on participants. 

For each study, we defined the date of REC approval as start of follow-up (t=0), the date 

of publication as an event, and the period between t=0 and end of follow-up (February 

1, 2007) as time at risk. This means we combined observations with different starting 

points of follow-up.  

To determine the association between factors and the rate of publication, we 

constructed a multivariate Cox regression model with the rate of publication as the 

dependent variable and 7 factors as independent variables (marked in Table 1 with an 

asterisk). We selected the factors prior to analysis based on literature and knowledge of 

the review process. Because the factors drug, study type and therapeutic benefit were 

highly correlated (Spearman’s rank correlation coefficients: study type and therapeutic 

benefit: 0.77; study type and drug: 0.71; therapeutic benefit and drug: 0.51) we excluded 

drug and study type, based on the consideration that therapeutic benefit is an important 

issue during review: non-therapeutic studies have to meet additional requirements. We 

tested the proportionality assumption of the Cox model with STATA’s stphtest, using a 

P-value of ≤0.05. Year of approval violated this assumption. In order to adjust the other 

associations for the influence of year of approval we stratified for it, using two strata 

(1997-2001 and 2002-2006). Furthermore, we performed a stepwise backwards selection 

procedure (P-value to enter <0.25 and <0.15 to stay) to identify the best predictors for 
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publication. We added robustness by bootstrapping the final model 1000 times. The 

final model did not violate the proportionality assumption. We used Cox regression 

analysis to calculate AHRs and their 95% confidence intervals (CIs) for each variable. A 

higher AHR signifies a higher rate of publication associated with that particular factor. 

For this analysis, we did not exclude studies that were not initiated because this is 

information unavailable to RECs during review. 

To determine whether study characteristics were associated with the rate of 

non-response to the questionnaire (selection bias), we performed a multivariate logistic 

regression analysis with response (yes/no) as the dependent variable and 10 

independent variables: the seven we used for our Cox analysis of publication, and also 

the factors drug, study type and year of approval. Adjusted odds ratios close to the 

neutral value of 1 signify no selection due the corresponding factor. 

 

 

4.3 Results 

 

The REC we studied fully reviewed and approved 2117 study protocols between 

January 1, 1997 and September 1, 2006 (Figure 1). We investigated 4.7% (n=100) of this 

study population. The response rate to our questionnaire was 80% (n=80). Five studies 

had missing values on variables, so we based our Cox regression model on publication 

on 75 studies (total follow-up time 4474 months; range 6 to 115, median 63). Our 

survival analysis on first publication was based on 65 initiated studies (total follow-up 

time of 2993 months (range 8 to 113, median 42). The regression analysis with response 

as the binary dependent variable (to check for selection bias) showed that PIs of studies 

with non-minimal participant burden were less likely (odds ratio: 0.21) to respond 

(Table 1). 

Table 1 describes our study population (n=100) in terms of characteristics of 

study protocols. We could assess the status of 79% (n=79) of study protocols on 

February 1, 2007 (one questionnaire lacked data on study status). At that time 65 studies 
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Table 1: Characteristics of Study Protocols 

 Total  

(n=100) 

Responders 

(n=80) 

Non-

responders 

(n=20) 

Association with 

Response† 

Study Characteristic Median 

(10th-90th  

percentile  

range) 

Median  

(10th-90th  

percentile  

range) 

Median  

(10th-90th  

percentile  

range) 

Adjusted  

Odds Ratio  

(95% Confidence 

Interval) 

Year of approval 2000  

(1997-2005) 

2000  

(1997-2005) 

2003  

(1998-2005) 

1.02 (0.83-1.26) 

REC letters* (number of) 2 (1-3) 2 (1-3) 2 (1-3) 1.17 (0.47-2.93) 

Sample size* 80 (14-1000) 80 (14-800) 75 (11-1750) 1.00 (1.00-1.00) 

Study duration* (months) 18 (3-36) 24 (3-36) 12 (4-39) 1.03 (0.98-1.08) 

 No. (%) No. (%) No. (%)  

Study type    6.64 (0.54-82.30) 

Observational 51 (51) 39 (49) 12 (60)  

Interventional 49 (49) 41 (51) 8 (40)  

Funding*    0.94 (0.21-4.11) 

Nonprofit 65 (65) 52 (65) 13 (65)  

Profit 34 (34) 27 (34) 7 (35)  

Mono/multicenter*    0.37 (0.09-1.52) 

Monocenter 64 (64) 53 (66) 11 (55)  

Multicenter 36 (36) 27 (34) 9 (45)  

Therapeutic benefit*    3.02 (0.46-19.69) 

No therapeutic benefit 52 (52) 39 (49) 13 (65)  

Therapeutic benefit 46 (46) 39 (49) 7 (35)  

Participant burden*    0.21 (0.05-0.93) 

Minimal 39 (39) 33 (41) 6 (30)  

Non-minimal 59 (59) 45 (56) 14 (70)  

Drug    0.29 (0.03-2.82) 

No 64 (64) 52 (65) 12 (60)  

Yes 36 (36) 28 (35) 8 (40)  

Study phase     

N/A 64 (64) 50 (63) 14 (70)  

1 2 (2) 2 (3) 0 (0)  

2 16 (16) 13 (16) 3 (15)  

3 12 (12) 9 (11) 3 (15)  

4 6 (6) 6 (8) 0 (0)  

Topic     

Therapy 47 (47) 37 (46) 10 (50)  

Medical device 6 (6) 6 (8) 0 (0)  

Diagnostics 26 (26) 23 (29) 3 (15)  
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Surgical procedure 2 (2) 2 (3) 0 (0)  

Prevention 8 (8) 8 (10) 0 (0)  

Basic research 23 (23) 16 (20) 7 (35)  

Controls     

None 60 (60) 49 (61) 11 (55)  

Non-placebo controlled 19 (19) 13 (16) 6 (30)  

Placebo controlled 21 (21) 18 (23) 3 (15)  

Not all figures add up to 100 because some questionnaires were incomplete or archived protocols lacked 

information. 

* Study characteristics marked with an asterisk were used in our model on publication.  

† Multiple logistic regression model with response (yes/no) as the dependent variable and study 

characteristics as independent variables. Adjusted odds ratio>1 indicates a positive association with 

response. 

 

 

Figure 2: Status of Study Protocols, February 1, 2007 
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Figure 3: Non-publication of Initiated Studies 

          Dashed lines indicate 95% confidence intervals 

 

 

had been initiated, of which 47 had been completed and 18 were still ongoing (Figure 

2). Twenty-three studies resulted in one or more publications. Ten studies resulted in 1 

publication; three in 2; three in 3; one in 4; two in 5; two in 6; one in 8; and one in 10; 

making a total of 69 publications. Two investigators reported only publications that did 

not satisfy our definition of “publication”. Forty-two initiated studies had not been 

published. In 33 of these, PIs still expected to publish. This left nine studies that had 

included participants, but that, according to the PIs, had neither resulted in, nor would 

result in publication. Fourteen studies had not been initiated (eight had been cancelled 

and six not yet initiated). 
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 bTable 2: Factors Associated with the Rate of Publication, multivariate analysis* 

 Initial Model  Final Model† 

Variable Adjusted Hazard Ratio 

(95% Confidence Interval) ‡ 

Adjusted Hazard Ratio 

(95% Confidence Interval) ‡ 

REC letters 

Per additional letter 

 

0.49 (0.22-1.10) 

 

0.46 (0.17-0.98) 

Sample size 

≤ 80 (ref.) 

>80  

 

1 

0.55 (0.16-1.86) 

 

Study duration 

Per additional month 

 

1.01 (0.97-1.05) 

 

Funding 

Nonprofit (ref.)  

Profit 

 

1 

1.79 (0.63-5.07) 

 

Mono/multicenter 

Monocenter (ref.) 

 Multicenter 

 

1 

0.97 (0.15-6.26) 

 

Therapeutic benefit 

No (ref.) 

Yes 

 

1 

0.16 (0.05-0.52) 

 

 

0.16 (0.03-0.54) 

Participant burden 

Minimal (ref.) 

Non-minimal 

 

1 

2.91 (0.76-11.23) 

 

 

3.90 (1.03-16.64) 

* Stratified for Year of approval, using two strata: 1997-2001 and 2002-2006. 

† After backwards stepwise selection with P-Value <0.25 to enter and <0.15 to stay. 

‡ Adjusted hazard ratio>1 indicates a positive association with publication. 

ref. = reference category.  

 

Our survival analysis shows that time to first publication of initiated studies 

(n=65) is at least 13 months and at most 60 months, at which point the percentage of 

unpublished studies is 46% (95%CI, 30-61) (Figure 3). 

Table 2 shows the results of our multivariate Cox regression analysis with rate 

of publication as the dependent variable and 7 factors as independent variables (n=75). 

Backwards stepwise selection excluded the factors sample size, study duration, funding 

and mono-multicenter, leaving three factors in our final model: REC letters, therapeutic 

benefit and participant burden. With every additional letter sent during review by the 

REC to the PI, a study is 2.2 times less likely (adjusted hazard ratio 0.46; 95%CI 0.17-

0.98) to be published. Studies in which participants could receive therapeutic benefits 
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Table 3: Characteristics of 9 Unpublished Studies† 

St
u

d
y

 

P
ar

ti
ci

p
an

ts
 

R
E

C
 l

et
te

rs
 

T
h

er
ap

eu
ti

c 

B
en

ef
it

 Participant Burden 

 

Possible 

Benefits to 

Participants 

Reason for 

Non-

publication 

1 5 2 Yes 

Non-minimal 

(Burdens: physical examination, 3 

abdomen/thorax CT scans, 30 visits to 

clinic, 29 venipunctures  

Risks: 3 months of drug side effects: 

nausea, vomiting, gastralgia, hair loss, 

hepatoxicity, seldom leucopenia) 

Treatment of 

worm 

infection with 

variable 

morbidity 

Insufficient 

inclusion of 

participants 

2 59 2 Yes 

Non-minimal 

(Burdens: more frequent hospital visits, 

>4 venipunctures  

Risks: drug side effects: nausea, 

headache, asthenia, diarrhea, abdominal 

pain, rash, sleeplessness, dizziness, 

vomiting, unknown drug side effects) 

Improved 

treatment of 

severe chronic 

infection 

Unknown 

3 30 2 Yes 

Non-minimal 

(Burdens: 6 surveys, 1 venipuncture 

Risks: >32 weeks of increased drug side 

effects: nausea, agitation, restlessness) 

Symptom 

reduction in 

incurable 

malignancy 

Toxicity in 

experimental 

group 

4 1300 2 Yes 

Non-minimal 

(Burdens: 18 hospital visits, 18 physical 

examinations, EKG, 18 venipunctures 

Risks: unknown drug side effects) 

Improved 

treatment of 

cardiac risk 

factor 

Negative 

results of 

interim 

analysis 

 

Sponsor 

stopped 

development 

5 
Un-

known 
3 Yes 

Minimal None Measurement 

technique 

unreliable 

6 12 3 No 
Minimal None Results 

uninteresting 

7 70 2 No 

Minimal None Insufficient 

inclusion 
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Problems with 

research 

methodology 

8 8 3 Yes 

Non-minimal  

(Risks: possibly an additional 1.5% risk 

of severe bleeding complication) 

Reduction of 

organ failure 

in children 

Negative 

results of 

interim 

analysis 

9 8 2 Yes 

Non-minimal 

(Burdens: 7 hospital visits, 8 weeks 

withdrawal from pain relieving 

medication, physical examination, 9 

surveys, 2 venipunctures, 1 IV 

injection, 2 thorax scans, 4 esophageal 

manometer procedures, 4 times 48-hour 

pH monitoring, 6 gastroscopies 

Risks: esophageal infection, pharyngeal 

or esophageal perforation, chest pain, 

blood clots, esophageal ulceration, 

aspiration) 

Reduction of 

chronic 

medication 

with mild side 

effects 

Negative 

results of 

interim 

analysis 

 

Sponsor 

stopped 

development 

† Initiated studies that will not result in publications according to principal investigators. 

 

 

are 6.1 times less likely (adjusted hazard ratio 0.16; 95%CI 0.03-0.54) to be published 

than studies without therapeutic benefit. Studies with more than minimal burdens to 

participants were 3.9 times more likely to be published than studies with minimal 

burdens (adjusted hazard ratio 3.90, 95%CI 1.03-16.64). 

1492 participants had been included in nine studies that, according to the PIs, 

had neither resulted in, nor would result in publication (Table 3). The burden on 

participants ranged widely between these studies. Some studies placed no burden at all 

on participants, others were time-consuming, involved a relatively mild burden, or drug 

side effects. Some studies involved more serious risks and burdens. On the other hand, 

several studies also involved possible therapeutic benefits for participants. Eight PIs 

provided reasons for non-publication, five of them possibly related to publication bias. 
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4.4 Comment 

 

We found that an initiated study will probably remain unpublished if it is not published 

within five years after approval, at which point 46% remains unpublished. If we want 

to apply this figure to our total study population (n=2117) we have to allow for a 

percentage of studies that will not be initiated (in our sample up to 18%) and we have to 

bear in mind that our figure of 46% has a 30-61% confidence interval. Still, we can 

conclude that hundreds of studies approved by this single research ethics committee 

(REC) between 1997 and 2006 are likely to remain unpublished. Furthermore, 1492 

participants had been included in nine studies, positively identified as unpublished. 

Some participants had been exposed to important health risks, whereas others possibly 

benefited. It is likely that a considerable part of these participants experienced a net 

health disadvantage. Combining these results, we tentatively conclude that many 

participants have been burdened by studies that will never be published. 

Other studies have shown that 18% (Pich et al. 2003) to 81% (Dickersin et al.) 

of REC-approved studies are not published (Decullier et al. 2005, Dickersin et al. 1992, 

Easterbrook and Matthews 1992, Hall et al. 2007, Pich et al. 2003, Sune-Martin and 

Montoro-Ronsano 2003, Turer et al. 2007, Von Elm 2008). This broad range can be 

attributed to variation in REC location, duration of follow-up (ranging from 3 to 18 

years), period of follow-up (ranging from before 1980 to 1999), and selection criteria 

used to identify study populations (ranging from complete cohorts of approved studies 

to only completed randomised drug trials). To our knowledge, only Decullier et al. and 

Easterbrook et al. provide data on the percentage of unpublished studies in a complete 

cohort (i.e. including all studies approved during a certain period) of approved studies 

(in France in 1994 and in the UK in 1984-1987, respectively). Decullier et al. found that 

eight years after approval, 67% of initiated studies had not been published, whereas 

Easterbrook et al. found that after 2.5 to 6.5 years, 64% had not been published. These 

figures are somewhat higher than our findings (46% after five years). 

In our study, three factors were associated with publication: with every 

additional letter sent during review by the REC to the principal investigator (PI), a 

study was 2.2 times less likely to be published; studies in which participants could 

receive therapeutic benefits were 6.1 times less likely to be published than studies 
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without therapeutic benefit; studies with more than minimal burdens to participants 

were 3.9 times more likely to be published than studies with minimal burdens. 

Five previous studies investigated factors associated with publication in a 

multivariate analysis of a complete cohort of approved protocols (Decullier et al. 2005, 

Dickersin et al. 1992, Easterbrook et al. 1991, Hall et al. 2007, Stern and Simes 1997). 

Although they restricted the analysis to the subclass of “completed” studies, they 

provide the best comparison for our results. They studied three factors identical to ours: 

sample size, funding (nonprofit/profit) and monocenter/multicenter. Although these 

factors were excluded from our final model due to backwards stepwise selection, our 

findings in the initial model are consistent with theirs, considering the 95% confidence 

intervals. Unfortunately, the previous studies did not investigate associations between 

publication and the number of letters sent during review, possible therapeutic benefit to 

participants, nor burdens on participants, so we cannot compare our findings on these 

three factors. 

Although we investigated a small sample (4.7%) of our total study population, 

we think our findings may generalize well. The academic REC we investigated reviews 

protocols similar to the ones reviewed by other Dutch RECs, except for Phase 1 drug 

studies, which are reviewed predominantly by non-academic RECs (Centrale 

Commissie Mensgebonden Onderzoek (CCMO) 2007). Furthermore, our study 

population seems similar to previous studies with respect to sample size, study duration, 

observational/interventional, funding, monocenter/multicenter, topic, and control 

groups (Decullier et al. 2005, Dickersin et al. 1992, Easterbrook et al. 1991, Easterbrook 

and Matthews 1992, Hall et al. 2007, Stern and Simes 1997, Turer et al. 2007). Our study 

population contained somewhat fewer blinded study designs, and also fewer drug  and 

Phase 1 studies (Decullier et al. 2005, Turer et al. 2007). We provide the most recent 

data (median year of approval: 2000).  

Our study is limited by the small number of observations (75, with 20 events 

(publications) and relatively large number of associations (7) studied. Therefore, we 

refrained from exploring interactions between variables although such an exploration 

may prove fruitful in larger samples. We suggest interpreting the associations we found 

as tentative and in need of replication. Another issue is the limited amount of follow-up 

time (minimally 6 months) for some studies, whereas we show that the time from 
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approval to first publication ranges from 13 to 60 months. This means that some of the 

studies sampled did not have sufficient time to publish results. Although limited 

amount of follow-up time leads in a Kaplan-Meier survival analysis and Cox regression 

analysis to loss of precision, the loss to follow-up was not related to the outcome, 

because we ourselves limited the follow-up to February 1, 2007, which was the 

preplanned date of study termination. Therefore, the limited amount of follow-up time 

for some studies could not have affected the validity of our results (Rothman et al. 

2008). A related issue is that we focus on information available at the time of ethics 

review. Therefore our model could not incorporate factors such as completion of the 

study or the significance of a study’s results, which are known to be strong factors 

affecting the rate of publication. Also, due to high correlation, we had to exclude the 

factors drug and study type. So the associations we found are only valid as predictors at 

the time of ethics review and should not be considered the only predictors of 

publication. A further note on the associations we found is that we had to stratify for 

year of approval to satisfy the “proportionality” assumption of the Cox model (the 

hazard of the event in any group should be a constant multiple of the hazard in any 

other) (Bradburn et al. 2003). This means that although the three factors in our final 

model have been adjusted for the year of approval, our data do not show whether the 

publication rate has changed over time. Furthermore, non-response was 20%. PIs of 

studies with non-minimal participant burden were less likely to respond. If the non-

response of studies with non-minimal burdens was related to the fact that they had not 

been published, our finding that burdensome studies are more likely to be published 

would be exaggerated. Therefore, the association of burden with publication can be 

biased and should be interpreted with considerable reserve. Another limitation is that 

our data on burdens and benefits for participants in unpublished studies is based on 

expectations expressed in protocols, not on actual health outcomes. Finally, our 

definition of publication, as an article which can be found in MEDLINE, EMBASE, 

PsychINFO, or the Cochrane Library could be criticised. We consider publication in a 

peer-reviewed scientific journal, indexed in these databases as the “gold standard” of 

publishing study results. However, publication in other media (e.g. theses, local 

journals, guidelines, reports, presentations) also has an impact on the scientific 

community, which would make our definition too strict. On the other hand, it can be 
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argued that even publication in a peer-reviewed indexed scientific journal is not the 

hallmark of successful publication, and that impact factors, citations, the quality of the 

study, or having actual clinical consequences should be taken into account, which 

would make our definition too lenient. 

Because we have restricted our model to seven factors known at time of ethics 

review, our results should be interpreted as “prognostic indicators” and not directly in 

terms of causality. We can only speculate on the causal mechanisms behind the 

association of the rate of publication with (i) the number of REC letters, (ii) therapeutic 

benefit, and (iii) participant burden. (i) Ethical review can be difficult due to procedural 

factors (e.g., lack of clarity in the protocol, imprecision in the forms, or not fully 

answering the REC’s questions), to more substantial factors (e.g., lack of scientific value, 

methodological inadequacies), and to the complexity of the study protocol. These 

factors lead to a longer review process with an increase in correspondence between 

REC and investigators, which is reflected by the factor REC letters. We suggest that the 

same factors that cause an increase in correspondence may also cause difficulties in 

completing and publishing the study. (ii) As for the association with therapeutic benefit 

a causal mechanism might lie in publication bias. It seems plausible that therapeutic 

studies which aim to benefit participants directly suffer more from biased (i.e. 

diminished) reporting, because in this type of studies ’negative’ and ‘non-significant’ 

results can be more clearly distinguished from ‘positive’ than is the case with more 

fundamental studies. A second candidate for explaining this association lies in the 

ethical review process. It seems plausible that studies which lack the possibility of 

benefiting participants are reviewed more strictly, which could increase the studies’ 

quality and consequently, the rate of publication. (iii) An encouraging speculation on 

the finding that burdensome studies are associated with a higher rate of publication 

would be that in these studies investigators are more motivated to publish because they 

feel responsible for burdening participants. However, as explained before, this 

association should be interpreted with reserve. 

To help prevent non-publication of study results, RECs could consider taking 

the likelihood of publication into account while reviewing studies. Since we have found 

factors associated with the rate of publication, and have found that a considerable part 

of studies will probably remain unpublished, we conclude that RECs may have early 
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indicators of non-publication. Their use for individualized predictions has to be 

investigated in a larger study. Still, even if it would be possible to predict non-

publication with great confidence, the question remains as to what a REC should do 

with such information. Withholding approval based on a prediction is problematic for 

two reasons: (i) Using study characteristics to approve or disapprove a study could 

introduce incentives to alter these characteristics. Since we have only established 

associations and not causal relationships, this would not automatically lead to more 

publications. (ii) RECs should provide good reasons for disapproving a study. The mere 

fact that a study has certain (in themselves unobjectionable) characteristics cannot 

justify disapproval. We think the only just way for a REC to use factors associated with 

the likelihood of publication is to use them as indicators to further scrutinize a protocol 

and to discuss their concerns about non-publication with investigators. In any case, we 

think that when weighing up the burden on participants and the gain in knowledge, a 

REC should bear in mind that on average a study has only about a fifty-fifty chance of 

contributing to medical knowledge.  

A second way RECs might deal with non-publication is to monitor ongoing 

studies and sanction non-publication. RECs could demand an adequate motivation for 

refraining from publishing study results, could denounce non-publication, or even 

restrict future research activities. Although many RECs are legally required to monitor 

studies through the investigators’ annual and final reports, this generally does not 

include monitoring publication (Mann 2002, McCormack et al. 2005, Pearn 1995). We 

believe that the merits of monitoring studies to increase publication deserve further 

exploration. 

Although we acknowledge that it would not be fair to condemn the nine 

unpublished studies we found, based on the limited information provided by PIs 

(table3), we think more studies could and should be published – definitely more than 

half – and think that having negative results, losing scientific interest, and lack of time 

are not in themselves valid reasons to refrain from writing down the results and 

submitting them to a journal (Dickersin et al. 1987, Dickersin and Min 1993, Weber et 

al. 1998). On the other hand, we acknowledge that some studies can fail to yield 

meaningful results because of unforeseen problems with inclusion of participants, 

research methodology and lack of funding. Still, even “failed” studies can be of scientific 
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interest to other researchers. Since we also appreciate that journals do not want to 

publish studies they consider inadequate, we suggest that a part of the solution here 

could lie in trial registries that can provide valuable information on “failed” studies 

(Dickersin and Rennie 2003). Furthermore, to account for the inevitability that some 

studies will not be published, we believe RECs could easily adopt a third way to do 

justice to participants: just as physicians warn their patients about possible failure of 

treatment, have investigators warn participants during informed consent that their 

study might not be published and that, consequently, participation might not contribute 

much to the advance of medical science (Savulescu et al. 1996). 
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