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VERSION 1 - REVIEW 

REVIEWER M Watson 
University of Aberdeen 

REVIEW RETURNED 21-Jan-2016 

 

GENERAL COMMENTS This is a very ambitious and interesting study. More detail is required 
throughout particularly with regard to the development of the 
intervention and to the analyses conducted. The use of the RR as a 
measure of effect is surprising and has not been justified. It is also 
very difficult to interpret within the context of this study.  
 
Abstract  
More detail is needed in the abstract regarding the format used for 
feedback – mailed, automated, face-to-face, etc?  
 
The authors should consider alternative phrasing which describes 
the primary and secondary outcome measures. For example, 
“pharmacy-led number of hypertension or asthma-specific 
pharmacists’ services billed” is a rather tortuous description e.g. 
number of hypertension/asthma services.  
 
Introduction  
Page 6: Line 106. Simulated visits followed by feedback was 
evaluated as a method of audit and feedback used to influence 
pharmacy practice in relation to the management of over the counter 
consultations (Watson et al. Family Practice 2009, 1-11 
doi:10.1093/fampra.cmp061)  
 
Methods  
The authors need to provide information regarding the development 
and testing of the intervention. How do the components of the 
intervention map onto the key determinants of pharmacist 
behaviour? To what extent were prescribers and patients involved 
with the development and conduct of this study?  
 
It’s unclear whether feedback was provided only once or on multiple 
occasions. If the latter, please provide information about timing and 
also the actual method of feedback provision: mailed, electronic, 
face to face, etc. It appears that it was written feedback on more 
than one occasion but this needs to be stated explicitly with the 
frequency and total amount of feedback presented.  
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Why were pharmacies not stratified according baseline level of 
performance prior to randomization?  
No information is presented regarding the statistical power of this 
study. The manuscript would benefit from a separate statistical 
review. It is unusual to test for statistical differences between groups 
at baseline. If this section is to be retained, the authors should 
remove “clinically” and replace it with “statistically” (page 11, line 
261).  
 
Why was relative risk (RR) used as the measure of effect in this 
study. The main outcome was continuous i.e. number of 
prescriptions, so it is not obvious why Poisson regression was used. 
Re-analysis may be required if there is no strong 
argument/justification for the use of the RR.  
 
Results  
Table 1 should present the characteristics of the four study groups 
i.e. control, hypertension, asthma, hypertension and asthma. 
Percentages should be presented to one decimal place. The very 
low level of “number of pharmacist services per 100 prescriptions” is 
worthy of comment in the discussion.  
The presentation of the results using RR is very difficult to interpret. 
For example, page 13, line 275, RR 0.63 95% CI 0.50 to 0.81) is not 
easily interpretable. If this presentation of results (i.e. effect size) is 
retained (which I don’t think it should) then the first use of this 
presentation should be accompanied by a narrative description 
which provides the reader with a clear interpretation of what it 
shows.  
 
All abbreviations in all tables should be defined as footnotes e.g. 
Table 3, GLR etc. Table 4, correct # in column 6 header.  
 
Discussion  
The authors should comment on the differences between the two 
behaviours that were targeted: one was to increase the use of 
medication and the other was to reduce overuse of medication. A 
major concern with this study is that the purpose of the feedback 
was to influence pharmacist services but the outcome was derived 
from prescriptions for relevant medicines. As such, the audit and 
feedback intervention targeted pharmacist behaviour the purpose of 
which was to contact the prescriber to address under or overuse. 
The prescriber may or may not have discussed medication use with 
the patient and in turn, the patient may or may not have followed the 
prescriber’s advice in relation to submitting prescriptions for the 
relevant medication. These multiple steps have not been reflected 
upon in the discussion nor their likely impact on the outcomes that 
were measured. Wouldn’t it be more effective if the provision of 
feedback to the pharmacist then prompted the pharmacist to counsel 
the patient regarding appropriate medication? I realise that the 
routinely collected data reflects number of services delivered i.e. to 
prescribers, rather than patients, but wouldn’t it be better to have 
services that are reimbursed for delivery direct to patients? It would 
be useful to include a diagram which represents the conceptual 
framework for the interventions that were evaluated.  
 
Figure 1 needs to be increased in size because the font is too small 
to be legible. 
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REVIEWER Laetitia Hattingh 
School of Pharmacy, Curtin University, Australia 

REVIEW RETURNED 01-Feb-2016 

 

GENERAL COMMENTS This is a well written paper that reports on a study that followed solid 
research methodology. I do, however, recommend adding to the 
limitations section the shortcomings of using dispensed records to 
calculate and determine adherence as it is well known that patients 
do not necessarily take dispensed medication. Also, sharing of 
medication i.e. between family members does also take place.  
Although the results are somewhat disappointing from a 
pharmacist's perspective, I believe there are various explanations for 
this, as highlighted in the discussion. This is a valuable study that 
adds to the literature on pharmacist professional services and 
strategies to enhance quality use of medicines. 

 

REVIEWER David Gillespie 
Cardiff University, Wales 

REVIEW RETURNED 13-Feb-2016 

 

GENERAL COMMENTS This manuscript describes a randomised factorial trial of audit and 
feedback interventions and the effect this had on the quality of 
medication use. This is an interesting study and is generally well 
written. I have some minor queries that require responses. However, 
depending on the response to the final query, there may be some re-
analysis of the trial outcomes required, and this therefore would 
mean major revisions to the manuscript.  
 
• Was the estimation of the cumulative effect of the two interventions 
the primary focus?  
• There is no sample size calculation in the methods section. What 
would be a clinically meaningful difference, and what would have 
been the minimum number of pharmacies needed to detect this?  
• You used generalized linear regression to investigate differences in 
performance of quality of medication use measures – this is quite a 
generic statement. What link was used?  
• Do you have any information about those who opted out? Were 
there are systematic differences between those who remained in 
and those who opted out?  
• Same question, but regarding the characteristics about other 
pharmacies that were excluded.  
• Same question, but about those who didn’t have data at 12 
months.  
• Page 17, line 7 should read “There no evidence of a cumulative 
effect of providing comparative feedback on more than one quality 
measure (Table 4).” No evidence of a difference does not mean no 
difference for a design such as this. Please also alter this throughout 
the manuscript wherever it also appears (e.g. the abstract)  
• In the limitations section, it should also be mentioned that the data 
you had could not allow for an appraisal of the impact of the 
intervention on patient health and wellbeing. This is presumably the 
primary reason for improving medication use.  
• The presentation of the analysis of the margins (Table 4), suggests 
that this analysis was not performed as recommended. I would 
expect the regression model to have two binary trial arm variables 
included (ASTHMA INTERVENTION – Y/N, HYPERTENSION 
INTERVENTION – Y/N). There would then be an interaction term 
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between these two variables in the model to investigate their 
cumulative effect (see Montgomery, A.A., Peters, T.J. and Little, P., 
2003. Design, analysis and presentation of factorial randomised 
controlled trials. BMC Medical Research Methodology, 3(1), p.26.).  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 M Watson  

 

Abstract  

We have specified in the abstract that the feedback was mailed to pharmacies and changed the 

phrasing of the primary outcome to the recommended text in the abstract (page 1 line 20) and 

throughout the document (eg page 18 line 358).  

 

Introduction  

Reference to Watson’s paper is now on page 6 line 114 and we also clarified the definition of audit 

and feedback used in our paper.  

 

Methods  

We have added information describing how the feedback reports were developed, including who 

participated in development and the resources upon which the feedback reports were based (page 9, 

lines 203-215). Page 9 line 204 specifies that the feedback was mailed and provided only one time for 

each randomization. The randomization section of the manuscript was rewritten (page 10, line 228) to 

clarify the timing of feedback and that pharmacies that were randomized to receive both feedback 

reports received these two reports 6 months apart.  

 

Stratification was considered but not undertaken as, given our relatively large sample size, we elected 

to rely on the randomization process to balance baseline performance among the groups. 

Randomization results were checked prior to acceptance to ensure comparability of the two groups. 

The sample size calculation was added to the trial design section and we removed the reference to 

significant differences between control and intervention groups at baseline.  

 

It is our understanding that Reviewer #3 has provided the requested statistical review and we have 

responded to his questions below. Related to the use of Poisson regression and relative risk, the main 

outcomes of the study were a count of the number of pharmacist’s services provided and the percent 

of dispensings at each pharmacy that were provided to noncompliant patients. For the count data, 

especially when there are frequent zeroes, our understanding is that the appropriate distribution is 

Poisson with the log link for the GLR. Taking the exponential of the estimate leads to the calculation 

of the relative risk. As the second outcome was a percentage, which was bounded by 0 and 100 for 

each pharmacy, it is our understanding that it is appropriate to use the binomial distribution with either 

a logit link (resulting in calculation of an OR) or log link (resulting in calculation of a RR). For 

consistency we elected to report the RR for both outcomes.  

 

Results  

In response to the comments from reviewers 1 and 3, we have clarified and emphasized throughout 

the manuscript that the primary focus was to evaluate the impact of each instance of feedback on 

follow-up performance and that the sequential design, although selected to prevent pharmacies from 

receiving feedback on two measures at the same time, also allowed the evaluation of the impact of 

provision of repeated feedback. Given this primary focus, it is our perspective that Table 1 should 

more appropriately provide the baseline characteristics for the pharmacies evaluated for each 

feedback intervention.  
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As recommended, throughout the manuscript we have added narrative descriptions to explain how 

the RR can be interpreted. We also recognize that the interpretation of results is complicated by the 

fact that a higher value is desired for the first outcome (count of services provided over 12 months), 

whereas a lower value is desired for the second outcome (proportion of dispensings to noncompliant 

patients). We had originally believed that it would be easier to understand if we accommodated for 

this by manipulating which group we used as reference. For consistency, we have modified our 

reporting to always use the control group as reference and have added text to the manuscript and 

tables to clarify the interpretations of results.  

 

Percentages have been changed to one decimal place and abbreviations have been defined as 

footnotes.  

 

Discussion  

We agree completely that there are multiple steps in the existing process and that this decreases the 

likelihood that the written recommendations will have an impact on patient’s medication use. We have 

added further detail of these steps as recommended and have highlighted the need for direct 

communication. Emphasis was added to our comments that the existing, billable process for 

improving adherence be re-evaluated with focus on direct pharmacist-patient interactions. Although 

no description of the conceptual model used for the original or revised intervention/process could be 

located, we have provided background to the intervention, including the original intentions and 

modifications made to the process since 1978. A comment was added in the discussion that the low 

provision of services is consistent with previous findings, and we also linked this low service provision 

to the limited impact of feedback.  

 

Figure 1 has been separated into Figures 1a and 1b so that they are legible.  

 

Reviewer: 2 Laetitia Hattingh  

We have emphasized the limitation of using dispensed records to determine adherence as the 

methodology cannot assure patient consumption of medications.  

 

 

Reviewer: 3 David Gillespie  

We have clarified throughout the document that the primary focus was evaluating the impact of the 

individual feedback reports on the number of pharmacist’s services provided and the performance on 

the quality of medication-use measure and that the design also allowed the evaluation of the 

cumulative effect (eg page 10, lines 226-237).  

 

The sample size calculation has been added to the manuscript on page 8, lines 176-179. Determining 

the clinically meaningful difference in pharmacy-level proportion of dispensings to nonadherent 

patients is difficult as studies typically report change in proportion of patients adherent (ie they do not 

report a ‘per pharmacy’ proportion and use patients as the unit of analysis). Pringle et al’s paper 

reported changes as low as 3% in proportion of patients adherent as significant, while Holdford and 

Inocencio’s study on synchronization reported changes in percent adherent patients of 30-40%. In our 

study, a 5% change would have required approximately 3000 pharmacies to be randomized, while a 

10% change would have required approximately 750 pharmacies. A 7% change could be detected in 

our study by inviting all 1833 community pharmacies in Quebec to participate.  

 

The logit link was used in the original submission, which we recognize resulted in the calculation of 

the odds ratio and not relative risk. For consistency we wished to present RR for all outcomes, so to 

correct this we have reanalyzed the data using the binomial distribution and log function. We have 

added detail about the GLR analysis in the statistical methods section (page 10-11, lines 252-265).  
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We have added information about the characteristics of pharmacies opting out, excluded due to low 

dispensings and without data at 12 months (page 12, lines 306-311).  

 

The text about the cumulative effect was replaced as recommended in the abstract and throughout 

the document (page 18, line 350).  

 

For the analysis of cumulative effect (Table 4), we had discussed the method for analysis with 

consideration of either using the interaction term or dummy variables. Dr. Eguale recommended the 

later and has provided the following explanation to rationalize the methodology used.  

Interaction of categorical variables using dummy variables  

There are two ways of testing for interaction or effect modification when two categorical explanatory 

variables are involved.  

The main effect model can be described as: Model = b0 + b1x1 + b2x2 where b1 = hypertension 

intervention and b2 = asthma intervention;  

1. One can create a third variable x3 as an interaction term between x1 and x2 and the model will 

have the following form:  

Model = b0 + b1x1 + b2x2 + b3x3  

 Using the beta estimates for b3 and its standard error, one can test whether there is a statistically 

significant interaction between x1 and x2 (the usual method)  

 

2. Another method of testing for an interaction is to create dummy variables representing the four 

groups.  

The equation for this model,  

Model = d2 + d3 + d4, the beta estimates obtained from the three dummy variables compares the 

effect estimate of the specific group vs. the reference category.  

i. x1 = 0 and x2 = 0  

 a group of pharmacies where there was no hypertension or asthma intervention (the reference 

category)  

ii. x1 = 1 and x2 = 0  

 a group of pharmacies with hypertension intervention but no asthma intervention, dummy variable 

d2  

iii. x1 = 0 and x2 = 1  

 a group pharmacies with no hypertension intervention but with asthma intervention, dummy variable 

d3  

iv. x1 = 1 and x2 = 1  

 a group pharmacies with both hypertension and asthma interventions, dummy variable d4 
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