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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 
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ARTICLE DETAILS 

TITLE (PROVISIONAL) The effect of funding sources on donepezil randomised controlled 

trial outcome: a meta-analysis. 

AUTHORS Killin, Lewis; Russ, Tom; Starr, John; Abrahams, Sharon; Della Sala, 
Sergio 

 

VERSION 1 - REVIEW 

REVIEWER Thomas Finucane 
Johns Hopkins University School of Medicine  
USA 

REVIEW RETURNED 21-Oct-2013 

 

GENERAL COMMENTS 1. I am not fit to remark on the statistics of this random-effects meta-
analysis.  
2. It would help me if the authors described what a difference in 
SMD of this magnitude means? Is there a clinical significance to 
this? Or is it another example of Pharma influence? Or other?  
3. Can the authors be rigorous in telling how they chose 12 weeks 
as one landmark for analysis? I would like to be sure they didn‟t 
cherrypick this in retrospect.  
4. Is the true opposite of „industry-sponsored‟ „independent‟?  
5. Can the authors tell more about the other outcomes used in the 
studies? That is, elaborate on this observation: Only data for 
changes on cognitive scales were collected due to limited data 
detailing change in behaviour and function in independent studies.  
 
6. Here are some sentences I couldn‟t quite get. Could be me. Could 
be the prose.  
 
 
However, some independent studies could not be included in the 
meta-analyses due to insufficient  
data in the published reports. Consequently, the overall independent 
could result in a less robust  
treatment effect than that observed in industry-funded studies.  
Table 2 shows that there is a prevalence of uncertain bias in many 
studies, which is due to partial or  
incomplete reporting as opposed to inadequate or poor methodology 
per se.  
With respect to literature on meta-analyses, the overall effect of 
donepezil masking a larger  
industry-funded effect and one smaller independent effect is similar 
to an investigation into  
tobacco smoke and the risk of developing AD.  
 
Small stuff. Appendix 1 referenced on pg 6/25 was not obvious to 
me. Figures not numbered. 
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REVIEWER Chris Roberts 
University of Manchester, UK 
 
The first author of one of the industry funded trials is based at the 
University of Manchester, but I had no part in that study. 

REVIEW RETURNED 05-Nov-2013 

 

GENERAL COMMENTS The analysis needs revision, which might affect the study 
conclusions. 
 
The main purpose of this paper is to compare the pooled outcome 
according to source of funding (Independent/Industry). The 
comparison of subgroups is informal being made by carrying out 
separate analysis of each subgroup. A direct analysis comparing the 
pooled treatment effects for each subgroup is needed. This might be 
based on a test of differences between the two pooled effects or the 
corresponding confidence interval. Methods for binary outcome are 
described by Sedgewick. The results of such an analysis may affect 
the strength of the study conclusions regarding the difference due to 
study funding, so the discussion may need to be revised based on 
this analysis.  
 
The stats methods section suggested that I2 would be used as a 
measure of heterogeneity. I could not find values for I2 for the 
overall model or by sub-group in the text or figures.  
 
Figures are not numbered and the two forest plots are given in the 
manuscript in reverse order to their sequence in the text.  
 
Reference.  
Philip Sedgwick Meta-analyses: heterogeneity and subgroup 
analysis BMJ 2013;346:f4040 doi: 10.1136/bmj.f4040 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name: Thomas Finucane  

Institution and Country: Johns Hopkins University School of Medicine  

 

1. I am not fit to remark on the statistics of this random-effects meta-analysis.  

 

2. It would help me if the authors described what a difference in SMD of this magnitude means? Is 

there a clinical significance to this? Or is it another example of Pharma influence? Or other?  

 

The SMDs we report here are interpreted as Cohen‟s d, where a SMD between 0.2 – 0.3 is a “small” 

effect, and a SMD of 0.5 is a “medium” effect.  

 

The difference between SMDs is not easy to interpret with respect to clinical significance, as we are 

looking at a composite measure of cognition as opposed to absolute values on particular scales, 

where clinical significance is defined quite clearly (e.g., a change of 4 points on the ADAS-cog).  

 

Furthermore, the effect of the industry has been reported elsewhere in terms of odds ratios (i.e., the 

chance an industry-funded trial will find a positive effect of their product), which complicates a 

comparison between our results and other trials.  

 

However, under the guidelines of Cohen‟s d, our data suggest that the effect of donepezil under the 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2013-004083 on 7 A

pril 2014. D
ow

nloaded from
 

http://bmjopen.bmj.com/


independent papers is closer to being a “small” rather than a “medium” effect; the opposite is the case 

for the industry papers.  

 

3. Can the authors be rigorous in telling how they chose 12 weeks as one landmark for analysis? I 

would like to be sure they didn‟t cherrypick this in retrospect.  

 

Although our rationale for this is mentioned in the Meta Analysis subsection of the Planned Analysis 

section:  

 

“We chose this period as it was the point at which most data were available for both industry-funded 

and independent trials that was also representative of the short time frame of independent trials.”  

 

it can certainly be expanded. In some industry papers (e.g., Tune et al., 2003; Winblad et al., 2001) 

the earliest point of change was at 12 weeks. Therefore, if we wished to keep a “short” time frame to 

control for trial length and keep as much data as possible, 12 weeks appeared to be the most suitable 

landmark to satisfy both criteria. The above paragraph has been modified:  

 

“We chose this period as it was the point at which most data were available for both industry-funded 

and independent trials that was also representative of the short time frame of independent trials and 

to accommodate the fact that, for some trials, there were no data documenting change prior to 12 

weeks from baseline.”  

 

4. Is the true opposite of „industry-sponsored‟ „independent‟?  

 

We agree that papers not funded by the industry may still have a conflict of interest. We have made 

this clearer by stating that “independent” in the manuscript means “independent of industry funding”:  

 

“Trials were defined as “industry-funded” if any of the authors were employees of the sponsoring 

pharmaceutical industry, or if the trial‟s only source of funding was from the sponsoring industry. 

Papers that did not qualify for this definition were labelled as independent of industry funding (or 

“independent”).”  

 

5. Can the authors tell more about the other outcomes used in the studies? That is, elaborate on this 

observation: Only data for changes on cognitive scales were collected due to limited data detailing 

change in behaviour and function in independent studies.  

 

Trials that look at function or behaviour draw from more questionnaires or scales than those used for 

cognition, and the overlap of used assessments between trials is small.  

 

However, even if we are able to overcome these differences by using standardized mean differences, 

we did not have enough observations with usable data (i.e., change from baseline and SD of this 

change) in the independent papers to run a comparison between industry and independent papers.  

 

6. Here are some sentences I couldn‟t quite get. Could be me. Could be the prose.  

 

“However, some independent studies could not be included in the meta-analyses due to insufficient 

data in the published reports. Consequently, the overall independent could result in a less robust 

treatment effect than that observed in industry-funded studies.”  

 

Thank you for spotting this typo. It has been changed in the manuscript:  

 

“Consequently, this lack of data could result in a less robust independent treatment effect…”  
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“Table 2 shows that there is a prevalence of uncertain bias in many studies, which is due to partial or 

incomplete reporting as opposed to inadequate or poor methodology per se.”  

 

We agree that this is a bit unclear.  

 

The purpose of this sentence is to state that the papers we use often don‟t report how they may (or 

may not) have avoided bias. We have rephrased this in the manuscript:  

 

“Table 2 shows that none of the included trials were free from biases. One important issue was a 

failure to report how biases were (or were not) controlled. Where they were reported, the trials had, 

generally, poor methodological quality.”  

 

“With respect to literature on meta-analyses, the overall effect of donepezil masking a larger industry-

funded effect and one smaller independent effect is similar to an investigation into tobacco smoke and 

the risk of developing AD.”  

 

Again, this is unclear. This is to illustrate that the pattern of data we report have been seen in other 

meta-analyses that concern industry conflicts of interest. We have rephrased this to be clearer in the 

manuscript:  

 

“The pattern of effects reported here has also been reported in other meta-analyses that stratify by 

source of funding. Specifically, the overall effect of donepezil masking discrepant industry-funded and 

independent effects mirrors a previous meta-analysis investigating smoking as a risk factor for AD.”  

 

7. Appendix 1 referenced on pg 6/25 was not obvious to me.  

 

This is now placed on a separate page with the appropriate heading.  

 

8. Figures not numbered.  

 

This has now been fixed for the resubmission.  

 

Reviewer Name: Chris Roberts  

Institution and Country: University of Manchester, UK  

 

1. The main purpose of this paper is to compare the pooled outcome according to source of funding 

(Independent/Industry). The comparison of subgroups is informal being made by carrying out 

separate analysis of each subgroup. A direct analysis comparing the pooled treatment effects for 

each subgroup is needed. This might be based on a test of differences between the two pooled 

effects or the corresponding confidence interval. Methods for binary outcome are described by 

Sedgewick. The results of such an analysis may affect the strength of the study conclusions regarding 

the difference due to study funding, so the discussion may need to be revised based on this analysis.  

 

We reviewed our analyses in light of this comment.  

 

We approached this issue in two ways.  

 

1 .We ran a fixed-effects model with a moderator variable (i.e., the funding status) using the metafor 

package in R (http://www.jstatsoft.org/v36/i03/paper, Page 16).  

 

The output of this model is reported in the figures and mentioned in the text. There was no statistically 
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significant effect of funding affiliation as a moderator variable on trial heterogeneity.  

 

This is now stated in the planned analysis section:  

 

“In order to investigate whether the overall heterogeneity of included trials may be significantly 

affected by the presence of industry funding, we conducted an additional fixed-effects models with 

funding as a moderator variable from all time points and up to 12 weeks.”  

 

And in each of the results sections:  

 

“Funding was not found to be a statistically significant moderator of trial heterogeneity.”  

 

2. We investigated the overlap of the effects‟ confidence intervals by analysing whether the 

independent effect fell outside of the 95% confidence interval of the industry-funded effect. The 

analyses of the data using all endpoints showed that the independent effect did fall below the lower 

confidence interval of the industry-funded effect (independent effect = 0.3294; lower 95% confidence 

interval for industry-funded effect = 0.3827). The analyses of the data using endpoints at up to 12 

weeks showed that the independent effect is fractionally below the lower confidence interval of the 

industry-funded effect (independent effect = 0.3440; lower 95% confidence interval for industry-funded 

effect = 0.3448).  

 

 

This analysis is introduced in the manuscript…  

 

“To understand if the difference between the independent and industry-funded effects were likely to 

be statistically significant, we investigated whether the effect size of the independent trials fell within 

the 95% confidence intervals of the industry-funded effect.  

 

…as are the results:  

 

“The average independent effect (0.33) did not fall within the lower 95% confidence interval of the 

industry-funded effect (0.38), suggesting that the difference between the industry-funded and 

independent effect sizes are unlikely to be due to chance.  

 

“The average independent effect (0.34) was equal to the lower 95% confidence interval of the 

industry-funded effect, suggesting again that the difference between effects was unlikely to be 

explained by chance.  

 

2. The stats methods section suggested that I2 would be used as a measure of heterogeneity. I could 

not find values for I2 for the overall model or by sub-group in the text or figures.  

 

We have reviewed the heterogeneity of these trials, and have changed our analyses from random-

effects to fixed-effects models in light of the low heterogeneity; this is given in the Meta Analysis 

subsection of the Planned Analysis section:  

 

“The heterogeneity between trials was examined using the I2 statistic, which indicates the proportion 

of the total variation in the estimates that is due to between-studies variation. I2 for the included trials 

varied between 0% and 20%. Due to this lack of heterogeneity, we considered it appropriate to pool 

independent trials separately from industry-funded trials using fixed effects meta-analyses.”  

 

Specific I2 statistics are now given in the figures, as are the results of tests of heterogeneity.  
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We should also note that the change from random-effects to fixed-effects modelling did not affect our 

results significantly:  

• The confidence intervals for industry and overall effects at all time points changed (industry 95% CI 

0.37 – 0.55 updated to 0.38 – 0.54; overall 95% CI 0.35 – 0.52 updated to 0.36 – 0.50).  

• The SMD and confidence interval for the independent effects at 12 weeks changed (SMD = 0.35, 

95% CI 0.18 - 0.52 updated to 0.34, 95% CI 0.19 - 0.50).  

These have been updated in the manuscript.  

 

3. Figures are not numbered and the two forest plots are given in the manuscript in reverse order to 

their sequence in the text.  

 

This has now been fixed for the resubmission. 

VERSION 2 – REVIEW 

REVIEWER Tom Finucane 
Johns Hopkins Univ SoM  
USA 

REVIEW RETURNED 28-Dec-2013 

 

GENERAL COMMENTS The authors ask a very important question. They answer it in a 
statistical way that is not fully accessible to a clinician lacking all 
statistical sophistication such as I.  
 
You could broaden interest in this paper if you could give some idea 
about what an SMD is in a way that is intuitively available. When I 
read this I have no clear idea of what it means, which makes it 
uncomfortable to try to summarize to myself the kernel of the article.  
 
I had to read this many times: "The standardised mean difference in 
cognitive scales was larger in industry-funded trials (SMD = 0.46, 
95% CI 0.38 to 0.54, p < 0.0001) than in independent trials (SMD = 
0.33, 95% CI 0.18 to 0.48, p < 0.0001)". The p values don't refer to 
the comparison that is made in the sentence.  
 
What's the most statistically rigorous way to say that the difference 
between these two estimates is unlikely to be due to chance? Is this 
the strongest?:  
 
"The average independent effect (0.33) did not fall within the lower 
95% confidence interval of the industry-funded effect (0.38), 
suggesting that the difference between the industry-funded and 
independent effect sizes are unlikely to be due to chance."  
 
The message in the paper is very important. 

 

REVIEWER Chris Roberts 
University of Manchester  
United Kingdom 

REVIEW RETURNED 02-Feb-2014 

 

GENERAL COMMENTS The conclusion in the discussion and the abstract that treatment 
effect of donepezil is larger in industry funded trials as compared to 
independent trials is not justified by the appropriate statistical 
analysis. The discussion and abstract need to be modified to 
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accurately reflect these results. 
 
In the revised paper an analysis directly comparing the pooled 
treatment effect in industry and independent studies has been added 
as requested. This is reported as a chi-squared test of the subgroup 
difference in figures 2 and 3. It is also referred to in the revised 
manuscript on page 8 lines 55. The authors state  
"Funding was not found to be a statistically significant moderator of 
study heterogeneity. " but then add "The average independent 
independent effect (0.33) did not fall within the lower 95% 
confidence interval of the industry-funded effect (0.38), suggesting 
that the difference between the industry-funded and independent 
effect sizes are unlikely to be due to chance." This second statement 
contradicts the first regarding the absence of a moderator effect and 
is not justified as the moderator analysis is the appropriate statistical 
analysis for comparing the two groups of studies. Similar comments 
are made regarding the second analysis of 12 week data on page 9 
line 27-33.  
 
It is suggested that as well as the chi-squared test reported in 
figures 2 and 3, the confidence interval of the difference between the 
pooled treatment effects is added to the text of the results and also 
to the abstract as this should be the substantive analysis for a paper 
with the objective of making this type of comparison. 
 
It is suggested that the chi-squared test of difference in treatment 
effect between industry and independent studies,reported in figures 
2 and 3, be added to the text and explained, and the statement 
regarding the average effect of the independent studies being 
outside or equal to the confidence intervals be removed as they are 
misleading. The confidence interval of the difference between the 
pooled treatment effects could also be added to the text of the 
results and to the abstract as this would make clear the magnitude 
of the difference and its precision. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer Name: Thomas Finucane  

Institution and Country: Johns Hopkins University School of Medicine  

 

1. The authors ask a very important question. They answer it in a statistical way that is not fully 

accessible to a clinician lacking all statistical sophistication such as I. You could broaden interest in 

this paper if you could give some idea about what an SMD is in a way that is intuitively available. 

When I read this I have no clear idea of what it means, which makes it uncomfortable to try to 

summarize to myself the kernel of the article.  

 

We are happy that the reviewer agrees that the message is important, and also appreciate that it 

should be made as clear as possible to the readers. To this end, we have included a section in the 

“Understanding this effect” section of our discussion that will make clearer the difference in SMDs in 

terms of points on the MMSE, with particular reference to studies used in these meta-analyses.  

 

“The effect sizes – and the difference between them – can be interpreted and understood as change 

in points on the MMSE. The industry-funded effect (0.46) was similar to the effect size reported by 

Rogers et al., 1998 (0.47), which equates to a 3 point improvement on the MMSE. The independent 

effect (0.33) however, was similar to the effect size reported by the AD2000 study (0.30), which 

equates to a 1 point improvement on the MMSE. Although the „translations‟ of these effects are 
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estimates, we can argue that the difference in SMDs reported in the present analysis approximately 

equates to a difference of 2 points on the MMSE.”  

 

 

2. I had to read this many times: "The standardised mean difference in cognitive scales was larger in 

industry-funded trials (SMD = 0.46, 95% CI 0.38 to 0.54, p < 0.0001) than in independent trials (SMD 

= 0.33, 95% CI 0.18 to 0.48, p < 0.0001)". The p values don't refer to the comparison that is made in 

the sentence.  

 

The p values have been removed from these sentences in the abstract and results as they are 

potentially misleading in light of the comparison. Instead, we have stated that:  

 

“The independent and industry-funded studies both report donepezil as significantly more effective 

than placebo (p < 0.0001).”  

 

3. What's the most statistically rigorous way to say that the difference between these two estimates is 

unlikely to be due to chance? Is this the strongest?:  

 

"The average independent effect (0.33) did not fall within the lower 95% confidence interval of the 

industry-funded effect (0.38), suggesting that the difference between the industry-funded and 

independent effect sizes are unlikely to be due to chance."  

 

This has been revised also in light of the second reviewer‟s comments. Specifically, the most 

statistically rigorous way to state the difference between estimates was not due to chance is an 

analysis of subgroup heterogeneity; this analysis did not reveal a statistically significant difference, 

though given the small number of trials included, this analysis is likely to be underpowered.  

 

4. The message in the paper is very important.  

 

We thank the reviewer and hope that the revised manuscript is more accessible.  

 

Reviewer Name: Chris Roberts  

Institution and Country: University of Manchester, UK  

 

1. The conclusion in the discussion and the abstract that treatment effect of donepezil is larger in 

industry funded trials as compared to independent trials is not justified by the appropriate statistical 

analysis. The discussion and abstract need to be modified to accurately reflect these results.  

 

We thank the reviewer for urging us to make our message as clear as possible. To this end, we have 

added the following sentence to the results section of the abstract and the summary of the discussion 

after stating the difference in SMDs:  

 

“Analysis revealed that the effect of funding as a moderator variable of study heterogeneity was not 

statistically significant at either time point.”  

 

In addition, we add that the test of heterogeneity may be affected by low power in the strengths and 

weaknesses portion of the discussion:  

 

“Our analyses revealed that there was no statistically significant effect of funding source on study 

heterogeneity. This suggests that the different effects reported in independent and industry-funded 

studies may be due to chance. This possibility is also supported by the evidence that the confidence 

intervals of the difference contains zero. However, it is important to note that a common pitfall of 
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heterogeneity analyses is that they lack the necessary power (i.e., a sufficient number of studies) to 

reliably detect moderator effects. (23, 24) This is likely to be an issue in the current meta-analyses, as 

the samples included contain 10 or fewer studies. This possibility is supported by a recent review 

which simulated the power of moderator analyses given the number of studies in a meta-analysis, the 

number of participants in these studies, and the expected moderator effect size. (25) With reference 

to their findings, a meta-analysis of the current study‟s size may not have sufficient power (0.8) to 

reliably detect a small-to-medium moderator effect. It is also worth noting that the level of alpha for 

these analyses should be increased to 0.10 to remedy these power issues. (23) The difference we 

report for the effect at all time points (Figure 2) can be interpreted as being at near-significance level 

(0.13).  

 

Therefore, the lack of statistical significance in heterogeneity may reflect the study‟s lack of power to 

detect a true small or medium moderator effect.”  

 

and also in the abstract and discussion conclusion:  

 

“The lack of a statistically significant moderator effect may indicate that the differences are due to 

chance, but may also result from lack of power.”  

 

We also expanded our discussion in light of this issue:  

 

“Ultimately, these limitations of available data and of power are intrinsic to analysing reported (i.e., 

published) aggregated data. These same limitations could be overcome with greater transparency of 

clinical data, or possibly through meta-analysing individual participant data. (26) Specifically, the 

authors argue that meta-analyses of individuals‟ data afford researchers with greater precision when 

estimating the effect of an intervention – or what may moderate this effect – as there is more scope in 

adjusting for confounding factors. Furthermore, the authors also present a simulated example where 

the power of a meta-analysis used to detect moderator effects on treatment is far greater when 

individual data are used (90.8%) compared to when aggregated data are used (14.8%). In the case of 

the latter meta-analysis, this power indicates that there is an 85.2% chance of failing to detect any 

moderator effect. This change to the reporting of future studies would allow questions like the current 

study‟s to be assessed with greater precision.”  

 

2. In the revised paper an analysis directly comparing the pooled treatment effect in industry and 

independent studies has been added as requested. This is reported as a chi-squared test of the 

subgroup difference in figures 2 and 3. It is also referred to in the revised manuscript on page 8 lines 

55. The authors state "Funding was not found to be a statistically significant moderator of study 

heterogeneity. " but then add "The average independent effect (0.33) did not fall within the lower 95% 

confidence interval of the industry-funded effect (0.38), suggesting that the difference between the 

industry-funded and independent effect sizes are unlikely to be due to chance." This second 

statement contradicts the first regarding the absence of a moderator effect and is not justified as the 

moderator analysis is the appropriate statistical analysis for comparing the two groups of studies. 

Similar comments are made regarding the second analysis of 12 week data on page 9 line 27-33.  

 

We agree that these paragraphs could be read as contradictions. We have now removed the second 

statements in both instances. These paragraphs now read as:  

 

“A total of 14 studies (four independent) were included in this analysis. The overall effect of donepezil 

on cognition was statistically significant (SMD = 0.43, 95% CI 0.36 to 0.50, p < 0.0001), and both the 

independent and industry-funded studies both report donepezil as significantly more efficacious than 

placebo (p < 0.0001). The effect of donepezil on standardised mean difference in cognitive scales 

was larger in industry-funded studies (SMD = 0.46, 95% CI 0.38 to 0.54) than in independent studies 
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(SMD = 0.33, 95% CI 0.18 to 0.48) (Figure 2), giving a difference of 0.13 (95% CI -0.1 to 0.36). 

Funding was not found to be a statistically significant moderator of study heterogeneity (χ2 (1) = 2.31, 

p = 0.13).”  

 

“Restricting the analysis to 10 studies (three independent) that assessed the effect of donepezil up to 

12 weeks from baseline did not affect the pattern of results reported above. Data for five of these 

studies did not represent their chosen endpoint. The overall effect of donepezil is still statistically 

significant (SMD = 0.41, 95% CI 0.33 to 0.49, p < 0.0001), and both independent and industry-funded 

studies both report donepezil as significantly more efficacious than placebo (p < 0.0001). Industry-

funded studies still report a larger effect (SMD = 0.44, 95% 0.34 to 0.53) compared to independent 

studies (SMD = 0.34, 95% 0.19 to 0.50) (Figure 3), giving a difference of 0.1 (95% CI -0.15 to 0.35). 

As before, funding was not found to be a statistically significant moderator of study heterogeneity (χ2 

(1) = 0.99, p = 0.32).”  

 

3. It is suggested that as well as the chi-squared test reported in figures 2 and 3, the confidence 

interval of the difference between the pooled treatment effects is added to the text of the results and 

also to the abstract as this should be the substantive analysis for a paper with the objective of making 

this type of comparison.  

 

Both of these values have been added to the Results section, but we have only mentioned the non-

significant results of the chi-square test in the abstract in the interest of space and word limit.  

 

4. It is suggested that the chi-squared test of difference in treatment effect between industry and 

independent studies, reported in figures 2 and 3, be added to the text and explained, and the 

statement regarding the average effect of the independent studies being outside or equal to the 

confidence intervals be removed as they are misleading. The confidence interval of the difference 

between the pooled treatment effects could also be added to the text of the results and to the abstract 

as this would make clear the magnitude of the difference and its precision.  

 

We take this comment in line with the previous comments, and, as such, the sentences and analysis 

with respect to the confidence intervals have been removed. The confidence interval of the difference 

has been reported and explained in the Discussion section of the manuscript (see response to 

comment 1). 
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