
Table S1 Intervention Design and Implementation 

Intervention Design and Implementation 
Why: The prescribing of large quantities of inhaled asthma bronchodilators and the unlicensed prescribing 
of long acting bronchodilators were key concerns highlighted in the 2014 National Review of Asthma 
Deaths (NRAD).  A 2012 Cochrane review identified that feedback could improve professional practice.  
National patient-level dispensed prescription data allowed feedback on bronchodilator inhaler potentially 
inappropriate prescribing (PIP)  
What: Individualised feedback for practices that identified their patients with bronchodilator inhaler PIP was designed to 
incorporate the key components of effective audit and feedback, table 1. 
All feedback reports had patient-level analysis on the extent and nature of bronchodilator inhaler PIP within 
the practice blended with advice and recommendations regarding actions the practice could take to improve 
the care of the patients identified.  The feedback report comprised of three sections; a covering page, a 
background section,  a list of patients, individual analysis for each patient including a visualisation of their 
medication history and key measures relevant to the PIP (e.g. number of courses of oral steroid), 
supplementary figure S1.  The feedback report included key messages supporting and encouraging actions 
expected to be taken by prescribers to improve patient care (e.g. medication review, referral to specialist 
services) and within the practice to improve prescribing processes (e.g. removing medicines from repeat 
prescriptions to increase control of future prescribing) and an action checklist for each patient.  
Who Provided: The feedback reports were emailed by a health board Prescribing Adviser. 
How:  Because the feedback contained patient identifiable data these were emailed by the health board 
directly to a clinical email address set up by the health board to ensuring the safe and secure transfer of 
sensitive data to practices.  The NHS employed prescribing support team pharmacist working within the 
practice were also sent a copy of the report. 
Where: GP practices were randomised (1:1) to be sent bronchodilator inhaler PIP feedback on 23rd of June 
2015.  119 practices were sent bronchodilator inhaler PIP feedback and 116 were in the control group.  9 
were excluded because the feedback reports would not be accurate (they were newly formed practices or 
had high proportion of prescribing of bronchodilator inhalers (>10%) that could not be attributed to 
individual patients). 
When and how much: Two weeks prior to the first feedback report (on July 17th 2015) an email was sent 
to alert practices to the feedback’s imminent arrival signed by the health board Clinical Director, chair of 
Primary Care Prescribing Management Group and Lead Clinician for Prescribing Services. The first PIP 
feedback was emailed on July 31st 2015.  On August 27th 2015 prescribing support team pharmacists were 
sent an email asking they determine whether the feedback report had been read with the practice and 
acted on. The second round of feedback was sent on February 2nd 2016 and the third (and final) feedback 
was sent on August 4th 2016.  
Tailoring: Emails were individually addressed to each practice.  Practice feedback report attached to the 
email included count of patients identified with bronchodilator PIP with the health board mean number 
for comparison and individual analysis for each the patients identified with PIP.  
Modifications: The title of the analysis was adjusted following the first round of feedback; practices 
wanted the original title “Feedback on Prescribing Associated with Asthma Deaths” changed to “Feedback 
on Bronchodilator Prescribing Patterns Linked with Asthma Deaths”. 
How Well (Planned) There were Individualised 235 practices sent feedback (119 bronchodilator inhaler PIP and 116 
unrelated feedback). Two practices were lost to follow up because they merged into a single new practice 
during the study period but had been sent different feedback prior to the merger.   
How Well (Actual) Practice and prescribing support teams (GP’s, nurses, managers, pharmacists, pharmacy 
technicians) were surveyed at end of intervention to identify whether they had read the feedback, whether 
they found the feedback useful and what actions they took as a direct consequence of the feedback. At least 
1 survey was returned from the majority of practices (91%).  Of those that responded 96.3% read the 
feedback report at least once and 72.9% found the feedback background information to be moderately or 
very useful and 83.2% the patient level data to be moderately or very useful. 

  



Appendix S1 Feedback Report for intervention group 

(anonymised) Section 1 - Covering Page 



Appendix S1 Feedback Report for intervention group (anonymised) (continued) 

Section 2 – Background 



Appendix S1 Feedback Report for intervention group (anonymised) (continued) 

Section 2 – Background (continued) 



Appendix S1 Feedback Report for intervention group (anonymised) (continued) 

Section 2 – Background (continued) 



Appendix S1 Feedback Report for intervention group (anonymised) (continued) 

Section 3  - Patients Lists 



Appendix S1 Feedback Report for intervention group (anonymised) (continued) 

Section 4 – Patient Level Analysis of PIP 



Appendix S1 Feedback Report for intervention group (anonymised) (continued) 

Section 4 – Patient Level Analysis of PIP (continued) 



Appendix S2 Feedback Report for control group (anonymised) 

Section 1 - Covering Page 



Appendix S2 Feedback Report for control group (anonymised) (continued) 

Section 2 – Background 



Appendix S2 Feedback Report for control group (anonymised) (continued) 

Section 2 – Background (continued) 



Appendix S2 Feedback Report for control group (anonymised) (continued) 

Section 2 – Background (continued) 



Appendix S2 Feedback Report for control group (anonymised) (continued) 

Section 2 – Background (continued) 



Appendix S2 Feedback Report for control group (anonymised) (continued) 

Section 3  - Patients Lists 



Appendix S2 Feedback Report for control group (anonymised) (continued) 

Section 4 – Patient Level Analysis of PIP 



Appendix S2 Feedback Report for control group (anonymised) (continued) 

Section 4 – Patient Level Analysis of PIP (continued) 



Table S2 Power calculation using practice level outcome 

CONTINUOUS OUTCOME 
(PRACTICE LEVEL) 
(90% power, 5% significance, two-
sided test) Practices 

(total) 

Mean number 
of patients 

with targeted 
prescribing 

Standard 
Deviation 

Bronchodilator inhaler PIP 236 14.6 10.8 

Reduction 

Minimum 
Detectable 
Difference 

Number of 
practices per 

group 
Total practices 

required 
50% 7.3 47 94 

40% 5.8 73 146 

30% 4.4 129 258 

25% 3.7 186 372 



Table S3 Survey Questions 

Page Question or text Responses (all requiring an answer to proceed 

unless stated) 

1 Survey Aim 

Thank you for taking the time to 

complete this survey. The aim of the 

survey is to understand what actions 

the practice took after receiving the 

reports on Prescribing Patterns Linked 

with Asthma Deaths.  

The survey will take no more than 10 

minutes to complete. 

We realise that it might be difficult to 

accurately recall what was done in the 

practice, please just answer the 

following questions as best you can.  

As a reminder of which report we 

mean please download a blank 

version of the Prescribing Patterns 

Linked with Asthma Deaths report by 

clicking here. (a new webpage will 

open with a blank version of the 

report) 

Data Protection  

All information collected will be 

anonymised and will not be used for 

any purpose other than evaluating the 

outcomes of the Prescribing Patterns 

Linked with Asthma Deaths report. 

Accessibility  

You can customise the text size/colour 

to meet your individual needs by using 

the accessibility features of your web 

browser. Further information on how 

to do this is available from the BBC 

'My Web My Way' site 

(http://www.bbc.co.uk/accessibility). 

If you require this survey in an 

alternative format or have any queries 

about this survey, please click on 

Survey contact details at the bottom 

of the screen. 

No response required 

  



Table S3 Survey Questions (continued) 

Page Question or text Responses (all requiring an answer to 

proceed unless stated) 

2 Question 1: What is your role within the 

practice team? 

GP/PN 

Practice Manager 

Prescribing Support 

Pharmacist/Technician 

3 (or 6 , 9) 

 

see note 1 

The Prescribing Patterns Linked with Asthma 

Deaths report was first sent to the practice in 

July 2015 and again in January 2016 and August 

2016. To help you remember which report we 

mean click here (a new webpage will open with 

a blank version of it). 

 

Question 2.  Did you read any of the 

Prescribing Patterns Linked with Asthma 

Deaths reports? 

 

 

 

 

Yes/No 

 

4 (or 7 , 10) 

 

see note 1 

If Q2 answered Yes, 

 

Question 3. Within the report there was 

background information about the prescribing 

issues and some suggested actions you might 

take [(e.g. remove bronchodilator inhalers 

from the repeat prescription making it more 

visible to the practice if reordered without 

review)] [(e.g. review patients prescribed 

longer than 6 months prophylactic UTI 

antibiotic with a view to stopping them)]. Did 

you find this kind of material useful? 

Not useful 

Somewhat 

useful 

Moderately 

useful 

Very useful 

Don't know 

 

  

Question 4. Within the report there were 

details of [patients identified with prescribing 

patterns linked with asthma deaths] [women 

prescribed recurrent UTI antibiotics] and a 

summary of recent prescribing for each of 

these patients. Did you find this kind of 

feedback useful? 

Not useful 

Somewhat 

useful 

Moderately 

useful 

Very useful 

Don't know 

 

  



Table S3 Survey Questions (continued) 

Page Question or text Responses (all requiring an answer to proceed 

unless stated) 

5 (or 8 , 11) 

 

see note 1 

If Q4 answered Yes, 

 

Question 5. Which of the three 

reports sent did you read? Please tick 

all that apply. 

  Report 1 (July 2015)   

  Report 2 (January 2016) 

  Report 3 (July 2016) 

  Can’t recall 

 Question 6. If you read Report 3 

(August 2016). How did you get the 

report? 

 

[Response to this is optional] 

 

[For GP/PN] 

I got it directly from the clinical email InBox of the 

practice 

I got it from our practice manager 

I got it from our Prescribing Support Pharmacist 

I got it from someone else in the practice 

I got it but can’t recall how 

Other (option for text to describe) 

12 (or 13) 

 

see note 2 

For Prescribing Support 

Pharmacist/Technician  

 

We would like to understand the 

actions taken within the GP practice 

because of the report. 

 

Question 17. Did you discuss the 

Prescribing Patterns Linked with 

Asthma Deaths report with anyone in 

the practice? 

Yes, once 

Yes, twice 

Yes, three or more times 

No 

Don’t know 

 Question 18. Because of the report 

did you personally…  

…reviewed any patient 

records? 

Yes, all 

Yes, some 

No, none  

Don’t know 

…flagged any patient 

notes with messages 

related to the targeted 

prescribing? 

Yes, all 

Yes, some 

No, none 

Don’t know 

…wrote to any patients 

telling them that their 

prescription was going to 

be changed? 

Yes, all 

Yes, some 

No, none 

Don’t know 

…phoned any patients to 

discuss that their 

prescription was going to 

be changed? 

Yes, all 

Yes, some 

No, none  

Don’t know 

  



Table S3 Survey Questions (continued) 

Page Question or text Responses (all requiring an answer to proceed 

unless stated) 

12 (or 13) 

(cont.) 

 …have any face to face 

consultations with 

patients to discuss the 

targeted prescribing? 

Yes, all 

Yes, some 

No, none  

Don’t know 

… refer any patients to 

secondary / specialist 

services? 

Yes, all 

Yes, some 

No, none  

Don’t know 

 Question 19, Because of the report 

do you know if any of the GPs 

or practice staff… 

…reviewed any patient 

records? 

Yes, all 

Yes, some 

No, none  

Don’t know 

…flagged any patient 

notes with messages 

related to the targeted 

prescribing? 

Yes, all 

Yes, some 

No, none  

Don’t know 

…wrote to any patients 

telling them that you 

were going to change 

their prescription? 

Yes, all 

Yes, some 

No, none  

Don’t know 

…phoned any patients to 

discuss that you were 

going to change their 

prescription? 

Yes, all 

Yes, some 

No, none  

Don’t know 

…had any face to face 

consultations with 

patients to discuss the 

targeted prescribing? 

Yes, all 

Yes, some 

No, none  

Don’t know 

…referred any patients to 

secondary / specialist 

services? 

Yes, all 

Yes, some 

No, none  

Don’t know 

14 

  

We would like to understand the 

shared actions taken within the GP 

practice because of the report.  

 

Question 22. Was the Prescribing 

Patterns Linked with Asthma Deaths 

report discussed in any practice 

meetings? 

Yes, once 

Yes, twice 

Yes, three or more times 

No 

Don't know 

  



 

Table S3 Survey Questions (continued) 

Page Question or text Responses (all requiring an answer to proceed 

unless stated) 

14 (cont. Question 23. Were any prescribing 

processes or procedures changed 

because of the report? 

 

Yes 

No 

Don't know 

 If Q23 answered Yes, 

Question 23a. If you selected Yes, 

please provide a short description of 

any changes. 

[Free text] 

15 Question 24. Have you any other 

comments or ideas, for example how 

we might improve prescribing 

feedback?  

[Free text] 

16 Thank you for taking the time to 

complete this survey. Your responses 

have now been submitted. 

[No response required] 

   

Note 1 Questions 1-6 repeated so that response 

options provided to question 6 can be 

personalised for the Practice Manager and 

the Prescribing Support 

Pharmacist/Technician roles. 

 

• Questions 1-6 (pages 2-5) are 

repeated for the Practice Manager 

and become questions 7-11 (pages 

6-8).   

 

• Questions 1-6 are personalised for 

the Prescribing Support 

Pharmacist/Technician and become 

questions 12-16 (9-11) 

[For Practice Manager] 

I got it directly from the clinical email InBox of the 

practice 

I got it from our Prescribing Support Team 

I got it from someone else in the practice 

I got it but can’t recall how  

 

[For Prescribing Support Pharmacist/Technician] 

I got it directly from the Central Prescribing Team 

I got it from another Prescribing Support Team 

member 

I got it directly from the clinical email InBox of the 

practice 

I got it from our practice manager 

I got it from someone else in the practice 

I got it but can’t recall how 

Note 2 Questions 17 and 18 (page 12) are repeated for the GP/PN and Practice 

Manager roles becoming questions 20 and 21.  Question 19 is only 

presented to Prescribing Support Pharmacist/Technician roles. 

 

Question 20 is reframed as: 

Question 20. Did you discuss the Prescribing Patterns Linked with Asthma 

Deaths report with your Prescribing Support Pharmacist? 

 

Question 21 is the same as question 18. 

Yes, once 

Yes, twice 

Yes, three or more 

times 

No 

Don’t know 

  



Figure S1 Survey Questions (Routing) 
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Table S4 Statistical Analysis Linear Regression Model 

Linear Regression Model 
The efficacy data were analysed using a linear regression model adjusted for baseline to test the 
statistical significance of the difference of change in the number of patients with PIP.  

𝑌 = 𝛽 + 𝛽 𝑋 + 𝛽 𝑌 + 𝛽 𝑊 + 𝛽 𝑍 + 𝜖  
Where:  
Y  is the post intervention mean number of number of patients with PIP 
β  is the constant 
β  is the difference in the number of patients with PIP in intervention group compared to the control 
group after the intervention 
X  = 0 denotes the control group  
X  = 1 denotes the intervention group 
β Y  is the baseline mean number of number of patients with PIP 
β W  is the baseline proportion of patients living in deprivation 
β Z  is the baseline locality (location of the GP practice within the NHS Board)  
ϵ  is the residual error term 
The null hypothesis was that the feedback of PIP had no effect on the numbers of patients with PIP. 
Note 1 
In addition to the primary and secondary measures of PIP three co-variants were selected; GP 
practice size, GP practice deprivation and GP practice locality.  These selected co-variants were pre-
specified because they were used stratify the randomisation (GP practice locality) and they are 
presumed to predict the outcome (practice size and practice deprivation).1  The practice size and 
practice deprivation are known influencers of prescribing quality in UK practices.2  An advantage of 
covariate adjustment is that, for continuous outcomes, they help to explain some of the variation in 
outcomes which can lead to increased power.  
All assumptions for regression models were assessed by viewing plots of the residual values and 
undertaking related tests. The linear regression model was pre-specified, but initial data exploration 
showed that there was significant heteroscedascity3 in the model, so the ‘ROBUST’ option was used. 

1 Pocock SJ, Assmann SE, Enos LE, et al. Subgroup analysis, covariate adjustment and baseline comparisons in  clinical trial 
reporting: current practice and problems. Stat Med 2002;21(19):2917-30. 
2 Wang KY, Seed P, Schofield P, et al. Which practices are high antibiotic prescribers? A cross-sectional analysis. The British 
Journal of General Practice 2009;59(567):e315-e20. 
3 Chen X, Ender P, Mitchell M, et al. Regression with Stata. Regression with STATA: Institute for Digital Research and 
Education (IDRE), 2003. 



Table S5 Survey Responses 

Intervention Practices 
(n=107) 

Count (%) 

Role Within the Practice 

GP/PN 31 (29.0) 

Practice Manager 19 (17.8) 
Prescribing Support Pharmacist/ 
Technician 57 (53.3) 

Number of Feedback Reports Read 
Three reports 35 (29.7) 
Two reports 24 (20.3) 

One report 21 (17.8) 

Could not recall how many 23 (19.5) 

Not read 4 (3.4) 

Usefulness of background information 
Very useful 46 (43.0) 

Moderately useful 32 (29.9) 

Somewhat useful 23 (21.5) 

Not useful 1 (0.9) 

Usefulness of patient level data 
Very useful 70 (65.4) 

Moderately useful 19 (17.8) 

Somewhat useful 11 (10.3) 

Not useful 2 (1.9) 
Feedback Reports discussed amongst 
practice team 

Three or more times 47 (43.9) 

Twice 27 (25.2) 

Once 25 (23.4) 

Never 5 (4.7) 

Didn’t know 3 (2.8) 
Feedback Report discussed in any practice 
meetings 

Three or more times 28 (26.2) 

Twice 16 (15.0) 

Once 30 (28.0) 

Never 11 (10.3) 

Didn’t know 22 (20.6) 

Reviewed Patient Records All 55 (51.4) 
Some 31 (29.0) 
None 20 (18.7) 
Couldn’t recall 1 (0.9) 

Flagged Patient Notes All 27 (25.2) 
Some 56 (52.3) 
None 23 (21.5) 
Couldn’t recall 1 (0.9) 

Corresponded With Patients All 8 (7.5) 
Some 34 (31.8) 
None 57 (53.3) 
Couldn’t recall 8 (7.5) 

Phoned Patients All 5 (4.7) 
Some 41 (38.3) 
None 57 (53.3) 
Couldn’t recall 4 (3.7) 

Consulted With Patients Face to Face All 11 (10.3) 
Some 56 (52.3) 
None 38 (35.5) 
Couldn’t recall 2 (1.9) 



Table S5 Survey Responses (continued) 

Referred Patients to Secondary / Specialist 
Services  

All 2 (1.9) 
Some 14 (13.1) 
None 76 (71.0) 
Couldn’t recall 15 (14.0) 

Changes to prescribing processes or 
procedures  

Yes 44 (41.1) 
No 28 (26.2) 
Don't know 35 (32.7) 



Table S6 Reported changes to prescribing processes or procedures 

Change to prescribing processes or procedure* Count 
SABA inhaler removed from repeat prescription 18 
Patients invited for appointment / review to discuss PIP 17 
Quantity prescribed reduced 14 
Ongoing review / monitoring of appropriateness of treatment 8 
PIP issue discussed with patient (phone, consultation) 7 
Alerts added to patient record / prescription to flag past PIP 6 
Medication changed or alternative treatment offered 5 
Feedback passed on for review by practice staff / GPs 4 
PIP identified in feedback report audited 2 
Practice meeting / educational session / discussions 2 
Referral to community pharmacy 2 
Additional clinical investigations done 1 
Housebound patients identified with past PIP visited 1 
Referral to specialist services 1 

* detail provided by practices reporting a change to prescribing processes or procedures (n=44) 




