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TITLE (PROVISIONAL) Evaluation of the first pharmacist administered vaccinations in 
Western Australia: a mixed methods study 
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Vickery, Alistair; Ayadurai, Shamala 

 

VERSION 1 - REVIEW 

REVIEWER Dr Ben Carter 
Cardiff University, UK 

REVIEW RETURNED 04-Apr-2016 

 

GENERAL COMMENTS General Comments  
 
I would like to commend the authors for attempting a very ambitious 
project in a challenging research environment and for them to see 
my comments in light of allowing them to improve the manuscript. I 
strongly wish to see this work published, as it is critical to changing 
global practice for the delivery of flu (& other) vaccines via 
community pharmacy.  
 
I strongly recommend that the authors contact a statistician to review 
the methods, and re-analyse the quantitative analysis and include 
them as an author, at present this is incomprehensible- if they wish 
to include this data. At present it is not largely understandable, or 
presented in a manner able to offer confidence to readers. 
Alternatively, the qualitative component is beautifully written and 
presents a clear and coherent argument for delivery of the vaccine 
by community pharmacists.  
Your methods and outcomes should reflect your analysis and at 
present these don’t appear to match up very well.  
 
Specific comments  
 
Abstract:  
The authors highlight that geography (urban and rural regions were 
served), it was not clear in the results section how this was 
determined.  
 
Key messages (KM):  
The second and third KM are not Key messages, but merely 
statements. Please remove. Include that the delivery that vaccine 
delivery is SAFE  
 
Methods:  
The outcomes are not clear  
How many pharmacists did you approach, for 309 to be trained? 
Where did this come from  
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How many pharmacies were contacted for 85 (or in places 86) to 
respond?  
 
The data analysis section is unclear, and the use of software is only 
a tool to generate statistics, just by using SPSS does not ensure that 
appropriate summaries have been generated and considerably more 
thought is required. Specifically:  
 
1) Improve the methods section so that a statistician outside of your 
team can understand what you have carried out and why. 
Furthermore, I suggest that you simplify and only present very 
simple descriptive data  
 
2) The assumptions for summarising most of your data assumes a 
normal distribution. Explicitly: Student’s t-tests; and correlation co-
efficient.  
 
3) Chi2 test, can not be used for before- and-after studies, this would 
require a McNemar’s test. behind the following needs to be checked.  
 
4) Did you assess the level of missing data and what did you do 
about it?  
 
Table 1  
 
Table 1 is very confusing and not helpful for the reader. Presenting 
data in tabular form should help the reader understand your KM. 
Specific details:  
 
1) Top half – To the reader, it looks like the location of the pharmacy 
is an outcome of interest? This is not stated, or implied from the 
Objectives on Page 5. To the reader, it appears that the analysis 
was unstructured. In this section, you highlight there are 86 
Pharmacies, and a total of 159 immuniser pharmacists  
 
2) The second section (pharmacies with # of pharmacists eg 22/85). 
Firstly, why are there now only 85, rather than 86? Secondly, this 
data: 22/85; 47/85; 12/85; and 4/85 is assumed in the third section of 
this table to follow a normal distribution (in calculating a correlation 
co-efficient) which is not appropriate. Furthermore, this means that 
there were 168 pharmacists, what happened to the additional 9 eg 
159/168?  
 
3) Third section- as stated above- this is not appropriate  
 
4) Bottom section: This test assumes normality and- this data is both 
heavily skewed and is likely to contain a handful of influential 
observations that will dominate the result. However, I do not see the 
value in this, it is well described in the text and a fairly obvious point, 
that if a pharmacy has more pharmacists- it will have more 
pharmacy immunisers. Please remove  
 
Table 2  
The top half of this table is informative and helpful. The bottom half 
is not helpful- please use simple frequencies and not a statistical 
test.  
 
Results section:  
 
Pharmacy exit interviews- Whilst you have a very clear and concise 
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message (that you should focus on more!) that the AE profile 
demonstrates that community pharmacy delivery on the flu vaccine 
was SAFE. This outcome is not stated anywhere in the methods 
section, or implied from any of the objectives- and it is critical and 
should definitely be one of your KM  
Page-10 bottom half. Here you address one of your objectives- this 
should feature in a table.  
 
Page 11- onwards  
The qualitative work is of a very high standard and readily 
publishable on its own merit and should not be undermined by the 
quantitative section. 

 

REVIEWER Paul Tait 
Southern Adelaide Palliative Services  
Australia 

REVIEW RETURNED 14-Apr-2016 

 

GENERAL COMMENTS This is a paper that summarises the evaluation of a pharmacist led 
immunisation programme in Western Australia. The authors should 
be commended in documenting the enormous journey taken, with 
collection and reporting of a large amount of data.  
My first thought was why put all of this data in one paper? I could 
see two papers at least (qualitative and quantitative). In separating 
the two parts of this paper, it would provide the authors more space 
to provide detail about the methodology.  
Background  
It was unclear from the background what vaccines were offered by 
the programme, and the funding arrangements.  
Methods  
I would like to see a lot more detail here in how the surveys were 
developed (and validated)  
It is unclear from the methods how the surveys were sent - were 
they addressed to an individual? Were follow up surveys sent. The 
results show a great response rate - more detail in the methods may 
provide the reader some clues as to how to distribute a survey 
successfully.  
Another measure could be of SEIFA Deciles to give an indication of 
socioeconomic status and this could be calculated by matching the 
postcode data.  
Results  
I found the results difficult to interpret. While the the table is 
important, it was complex. I suggest listing all the variables under 
each other with one column of numbers. The written text should just 
highlight the main results. Id be interested in knowing if vaccination 
services were popular/rarely used in lower/higher socioeconomic 
regions and why you think this is the case. Were there any 
facilitators that improved the number of vaccinations provided.  
Using the exit survey to report the number of reactions to vaccines 
seems flawed. Was this relying on memory. How was the severity of 
reaction defined? (this could be clarified in the methods)  
I wanted to know more about how the six themes were derived.  
there was inconsistency in how the participants were quoted.  
Making a statement like "pharmacists were perceived as convenient 
, easily accessible and credible" would be brilliant, coming from a 
consumer survey. However as this was a survey of pharmacists, it 
seemed a bit presumptuous. I think a follow up consumer survey 
would be a fantastic addition to your qualitative work and help to 
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explain to the funders how well (or poorly) the money was spent.  
I was surprised that the cold chain was not referred to once.  
Conclusion  
convenience and accessibility were not formally measured in this 
study. I think this paper is important in documenting this significant 
project. Clearly 15,621 vaccines appears to be a significant number - 
do the authors think these are new vaccinations or simply the 
population moving from other source?  
As it stands, this paper does not add a great deal to the literature  
references.  
For a 4000 word paper, I'd be aiming for 40 references  
figures  
I felt figure 2 did not add anything. Figure 1 was complex  
Thank you again for the opportunity to review this paper.  

 

REVIEWER Katherine Atkins 
London School of Hygiene and Tropical Medicine, UK 

REVIEW RETURNED 15-Apr-2016 

 

GENERAL COMMENTS Evaluation of the first pharmacy administered immunisations in 
Western Australia: a mixed methods study 
 
General Comments 
 
Overall, the paper was well-written and clear in the Methods used 
and Results obtained. However, I have some concerns about the 
content of the research and the manner in which the results were 
presented. 
 
a) I think the paper oversells itself with its title “Evaluation of 
the first pharmacist…” and in its Objectives “The study 
evaluated…the potential public health impact”. I think this because 
the study is biased because it only reports vaccine uptake in 
pharmacists and the opinions of pharmacists. For example, what 
percentage of the total number of vaccines given are provided by 
pharmacists? Is this what was anticipated? Does it provide any 
indication of increased coverage? If you only interview pharmacists 
that have already elected to provide the service then won’t they 

naturally seem more positive about the programme?    
 

   
 
Do you increase vaccine uptake? If so, in which groups? What is the 
economic burden and who incurs this cost? These are all important 
considerations when judging the potential public health impact. 
Simply saying that some individuals did opt to get vaccinated at 
pharmacists, and pharmacists (who opted to provide the vaccine) 
thought that providing the vaccine was a good idea, does not 
constitute an evaluation of a programme, nor does it assess the 

potential public health impact.   
 

   
 
Following on from this critique, I would also argue that the results 
are therefore extremely biased in favour of pharmacy vaccine 
provision, and not enough space has been given to a rigorous and 

balanced assessment. 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A similar (mixed methods) study was done for London, England 
(Atkins et al. 2016). This study highlights key concerns about a 
pharmacy program and the authors should, at the very least, discuss 
some of the issues raised in that study for the situation in WA.  
 
b) There is no information presented regarding the NIP 
eligibility for Australia for influenza vaccination (i.e. which groups 
etc). In addition, do all patients pay for vaccine if administered at a 
pharmacy, regardless of NIP eligibility? Some may be reimbursed 

due to private healthcare? This information is very important.   
 
c) Most of the correlations presented are very uninformative. I 
suggest either more careful consideration is given to which 
associations are informative, and provide more discussion about 
why these associations are important. I read the statistics and kept 
thinking “so what?”  
 
Figures: I didn’t really understand what the figures added. I didn’t 
really understand how all the boxes and colors fitted together to 
provide useful information 
 
Specific comments 
 
p4 
 
l9: Vaccination is not the same as immunisation. Vaccination is the 
act of administering a vaccine. Immunisation is providing protection 
to an individual through e.g. antibody elicitation. In this instance, the 
sentence is wrong. Please consider other uses through the 
document (e.g. l19 should read “…to increase vaccine uptake” 
  
l26: I don’t understand why this paragraph is in the Introduction. I 
would suggest moving this to Discussion, with more reference to 
why these other countries are relevant to consider. 
 
l32: In the UK, the pharmacy programmes have been at the local or 
regional level. It was only in Fall 2015, an England-wide pharmacy 
programme was introduced (http://psnc.org.uk/services-
commissioning/advanced-services/flu-vaccination-service/flu-
vaccination-faqs/) 
 
l36: For clarity, refer to “acellular pertussis vaccine” 
 
l47-8: Important to clarify which age groups these vaccines were 
available for. 
 
l57:“The structured evaluation of WA pharmacist immunisation…. 
was vital”.  Vital for what? 
 
p5 
 
l27: Please give university names 
 
p6 
 
l27: reference needed for SPSS 
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p14 
 
l7: Please elaborate on a “government funded model” 
 
l8: Please elaborate on how vaccine administered is monitored for 
the pharmacy providers 
 
p15 
 
l45: Surely a 95% target uptake is not for seasonal flu vaccine? 
 
l47: Many studies have not found increased uptake across the 
board. See Atkins et al. BMJ Open. Also, while there may be 
marginal increases (Papastergiou et al .2014; NHS Sheffield 2013), 
this is likely not detectable in the overall population uptake statistics. 
 
References 
 
-Atkins et al. 2016 BMJ Open 6 (2), e009739 
 
-Papastergiou J, Folkins C, Li W, et al. Community pharmacist-
administered influenza immunization improves patient access to 
vaccination. Can Pharm J 2014;147:359–65 
 
-NHS Sheffield Community Pharmacy Seasonal Flu Vaccination 
Programme for hard to reach at risk groups 2012–13 (and catch up 
campaign for over 65s) [Internet]. 2013 

 

VERSION 1 – AUTHOR RESPONSE 

The authors would like to thank all three Reviewers for reviewing the manuscript. We have considered 
all comments/suggestions and made necessary changes to improve the manuscript. 
Comments/issues raised by the reviewer are in BLACK, responses to the comments are in BLUE, 
new or amended manuscript text is in RED. 
 

Reviewer 1 - comments Authors’ responses 

1. I would like to commend the authors 
for attempting a very ambitious 
project in a challenging research 
environment and for them to see my 
comments in light of allowing them to 
improve the manuscript. I strongly 
wish to see this work published, as it 
is critical to changing global practice 
for the delivery of flu (& other) 
vaccines via community pharmacy.  

Thank you for the comment. 
We have considered all comments from Reviewer 1 and 
made the necessary changes to improve the manuscript.  

2. I strongly recommend that the 
authors contact a statistician to 
review the methods, and re-analyse 
the quantitative analysis and include 
them as an author, at present this is 
incomprehensible- if they wish to 
include this data. At present it is not 
largely understandable, or presented 
in a manner able to offer confidence 
to readers.   

 
Alternatively, the qualitative 
component is beautifully written and 

A statistician, Dr Richard Parsons, has been consulted and 
a complete re-analysis of data has been conducted. There 
is more information about the re-analysis and changes to 
the quantitative data below in response to further 
comments. 
 
 
 
Thank you for the comment.  
 
 
 
Amendments have been made throughout the manuscript 

 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-2016-011948 on 20 S

eptem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


presents a clear and coherent 
argument for delivery of the vaccine 
by community pharmacists. 

 
Your methods and outcomes should 
reflect your analysis and at present 
these don’t appear to match up very 
well. 

in the methods, results and discussion sections to be 
better integrated, taking into consideration comments from 
all reviewers. 

3. Abstract: 
The authors highlight that geography 
(urban and rural regions were 
served), it was not clear in the 
results section how this was 
determined. 

 
The geographical regions (urban versus rural/regional) 
were determined based on the postcodes of the 
pharmacies and the PhARIA categories. The following 
paragraph in the Results section, under Pharmacy 
computer records, explains how geography was 
determined: 
 
“A cross-match of pharmacy postcodes with the postcodes 
of consumers that were vaccinated showed that the 
majority of patients lived in the postcode where the 
pharmacy was located. Pharmacist immunisation services 
were spread over a wide geographical area. Of specific 
interest was the high percentages of vaccinations 
delivered in a regional (Kalgoorlie, PhARIA category 3) 
and rural area (Esperance, PhARIA category 5)…” 

4. Key messages (KM): 
The second and third KM are not 
Key messages, but merely 
statements. Please remove. Include 
that the delivery that vaccine delivery 
is SAFE 

 

 
I am not sure which key messages the reviewer is referring 
to but agree with the comment that this aspect should be 
emphasised. 
If referring to the Strengths and limitations of this study 
bullet points then these need to stay as is as the journal 
guidelines state that these need to specifically relate to the 
methods of the study. 
However, the words ‘and vaccine delivery was safe’ were 
added to the last paragraph in the Abstract and Conclusion 
to emphasise the safety aspect. 

5. Methods: 
The outcomes are not clear 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

How many pharmacists did you 
approach, for 309 to be trained? 
Where did this come from? How 
many pharmacies were contacted for 
85 (or in places 86) to respond? 

 

 
Outcomes were added to the various approaches followed 
to obtain the data to specify the specific outcomes that we 
wanted to achieve: 
 
Mixed methodology was employed involving quantitative 
as well as qualitative approaches to obtain data from a 
number of sources: 

1. Pharmacy baseline survey completed by 
pharmacy staff at the commencement of the 
project to gather information about pharmacy 
profiles; 

2. End-of-project pharmacy exit survey completed by 
pharmacy staff to obtain information about 
services provided, adverse events, facilitators and 
challenges;  

3. Audit of pharmacy vaccination service records to 
evaluate services provided and consumer profiles; 
and 

4. Exit interviews with immuniser pharmacists to 
explore immuniser pharmacists’ perspectives on 
their training, services provided, adverse events 
and broader impacts. 

 
In January 2015, the Western Australian (WA) branch of 
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both the Pharmaceutical Society of Australia (PSA) and 
the Pharmacy Guild of Australia (PGA) announced that 
immunisation training courses for suitably qualified 
registered pharmacists were available. Out of a total of 
2,874 (general) registered pharmacists in WA that included 
community, hospital, administrative, academic and 
consultant pharmacists (as at December 2014 as per the 
Pharmacy Board of Australia’s website available at: 
http://www.pharmacyboard.gov.au/About/Statistics.aspx), 
309 pharmacists successfully completed pharmacist 
immunisation training between March and June 2015. As 
stated under Recruitment, these pharmacists were 
employed at 158 WA community pharmacies of which 133 
offered pharmacist immunisation services in 2015.  

6. The data analysis section is 
unclear, and the use of software is 
only a tool to generate statistics, just 
by using SPSS does not ensure that 
appropriate summaries have been 
generated and considerably more 
thought is required. Specifically: 

 
1) Improve the methods section so 
that a statistician outside of your 
team can understand what you have 
carried out and why. Furthermore, I 
suggest that you simplify and only 
present very simple descriptive data 
 
2) The assumptions for summarising 
most of your data assume a normal 
distribution. Explicitly: Student’s t-
tests; and correlation co-efficient. 
 
3) Chi2 test, cannot be used for 
before- and-after studies, this would 
require a McNemar’s test.  behind 
the following needs to be checked. 
 
4) Did you assess the level of 
missing data and what did you do 
about it? 

 

As previously mentioned, we have consulted with an 
expert statistician, Dr R Parsons, who re-analysed the 
quantitative data. Dr Parsons is now included as a co-
author. 
 
 
1. The statistical methods have been simplified and he 

following changes were made to the Data analysis 
section: 

“Simple descriptive statistics (frequencies and percentages 
for categorical variables, medians and ranges for variables 
measured on a continuous scale) were used to summarise 
the baseline and exit survey responses. Similar descriptive 
statistics were used to summarise the pharmacy computer 
records or vaccinations provided. A general linear model 
(GLM) was used to explore any factors associated with the 
proportion of pharmacists employed at each pharmacy 
who were immunisers. A similar model was used to 
explore factors associated with the number of vaccinations 
performed. If these outcome variables appeared to be not 
Normally distributed, they were log-transformed before 
analysis.  In this case, means are quoted on the original 
scale and the p-values are quoted from analysis of the log-
transformed data. If these outcome variables appeared to 
be not Normally distributed, they were log-transformed 
before analysis. In this case, means are quoted on the 
original scale and the p-values are quoted from analysis of 
the log-transformed data.  The Statistical Package for the 
Social Sciences (SPSS) version 22 software was used for 
quantitative data analysis, and a p-value<0.05 was taken 
to indicate a statistically significant association in all tests.” 
2. We have removed the correlation coefficients as there is 
no need for them.  The GLMs which were done were 
performed on the log-transformed outcome variable where 
appropriate. 
3. We have removed these tests 
4. For the baseline survey most responses had no missing 
data.  Where there were missing responses, the 
denominator for the percentages quoted are the number of 
valid responses.  The denominators are shown in the table 
where this occurred.  No missing value imputation was 
performed. 

7. Table 1 is very confusing and not 
helpful for the reader. Presenting 
data in tabular form should help the 
reader understand your KM. Specific 

We have replaced Table 1. The new table is simple and 
descriptive.  When describing the relevant numbers in the 
text, we use only simple percentages, so as not to 
duplicate the data in the tables. 
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details: 
 

1) Top half – To the reader, it looks 
like the location of the pharmacy is 
an outcome of interest? This is not 
stated, or implied from the 
Objectives on Page 5. To the reader, 
it appears that the analysis was 
unstructured. In this section, you 
highlight there are 86 Pharmacies, 
and a total of 159 immuniser 
pharmacists 
 
2) The second section (pharmacies 
with # of pharmacists eg 22/85). 
Firstly, why are there now only 85, 
rather than 86?  Secondly, this data: 
22/85; 47/85; 12/85; and 4/85 is 
assumed in the third section of this 
table to follow a normal distribution 
(in calculating a correlation co-
efficient) which is not appropriate. 
Furthermore, this means that there 
were 168 pharmacists, what 
happened to the additional 9 eg 
159/168? 
 
3) Third section- as stated above- 
this is not appropriate 
 
4) Bottom section: This test assumes 
normality and- this data is both 
heavily skewed and is likely to 
contain a handful of influential 
observations that will dominate the 
result. However, I do not see the 
value in this, it is well described in 
the text and a fairly obvious point, 
that if a pharmacy has more 
pharmacists- it will have more 
pharmacy immunisers. Please 
remove 

 
1) We have removed the stratification by pharmacy 
location, as we agree that this was not an outcome of 
particular interest. 
 
 
 
 
2) In this case one pharmacy failed to respond to that 
question. Division by location is not done in the revision, so 
this point does not apply to the current table. 
 
 
 
 
3) and 4): no longer apply as we have removed these 
tests. 

8. Table 2 
The top half of this table is 
informative and helpful. The bottom 
half is not helpful- please use simple 
frequencies and not a statistical test. 

 

 
The bottom half of Table 2 (Spearman’s Rho Correlation 
test) has been removed. We have presented only the 
simple descriptive statistics, as suggested. 

9. Results section: 
 

Pharmacy exit interviews- Whilst you 
have a very clear and concise 
message (that you should focus on 
more!) that the AE profile 
demonstrates that community 
pharmacy delivery on the flu vaccine 
was SAFE. This outcome is not 
stated anywhere in the methods 
section, or implied from any of the 
objectives- and it is critical and 

 
 
The Methods section was changed to incorporate the 
study outcomes, as indicated under point 5 above, to 
incorporate the questions that covered whether there were 
any adverse events in the exit survey and interviews. 
 
Additionally, the following was added to the Pharmacy exit 
survey in the Methods: 
During August 2015, participating pharmacies were invited 
to complete another survey to collect information about the 
immunisation services provided, whether there were any 
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should definitely be one of your KM 
 

 
 
 
 
 
 
 
 
 
 
Page-10 bottom half. Here you 
address one of your objectives- this 
should feature in a table. 

 

consumers who experienced an adverse event (mild local 
reaction, mild systemic reaction, severe reaction, 
adrenaline required), the impact of the service on 
professional relationships (i.e. with general practices) and 
planned provision of future immunisation services. 
The Pharmacist exit interviews section in the Methods 
already mention that the management of adverse events 
was covered. 
 
As previously stated under point 4 it is not clear what is 
meant with KM but changes were also made to the 
Abstract and Conclusion to emphasise that vaccine 
delivery was safe. 
 
Thank you for the comment. We were limited by the BMJ 
Open recommendation to have up to five figures and 
tables and therefore decided to include this descriptive 
data as text rather than table format. 

10. Page 11- onwards 
The qualitative work is of a very high 
standard and readily publishable on 
its own merit and should not be 
undermined by the quantitative 
section.  

 

 
Thank you for the comment.  
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Reviewer 2 - comments Authors’ responses 

11. This is a paper that summarises the 
evaluation of a pharmacist led 
immunisation programme in Western 
Australia. The authors should be 
commended in documenting the enormous 
journey taken, with collection and reporting 
of a large amount of data. 

 
My first thought was why put all of this data 
in one paper? I could see two papers at 
least (qualitative and quantitative). In 
separating the two parts of this paper, it 
would provide the authors more space to 
provide detail about the methodology. 

Thank you for the comment.  
 
 
 
 
The authors discussed the option of presenting the 
data in two separate papers, however we decided 
that the quantitative and qualitative data are 
interrelated, and having the data presented in one 
paper allows for a better discussion and higher 
quality paper.  

12. Background 
It was unclear from the background what 
vaccines were offered by the programme, 
and the funding arrangements. 

 

 
In WA (as at 20 May 2016), influenza vaccine is the 
only vaccination approved to be administered by 
suitably trained pharmacists. The fifth paragraph in 
the Background section states the following: 
 
“In December 2014, Western Australia (WA) was 
the first state to make legislative changes allowing 
state-based implementation of pharmacists to 
administer influenza vaccines only to adults…” 
 
We have added the following information about the 
current funding arrangement/situation in WA: 

“The Code specifies that WA pharmacists should 
refer individuals who qualify for the National 
Immunisation Program (NIP) to participating NIP 
service providers such as a medical practitioner. In 
other words, there has been no specific government 
funding arrangement in WA and individuals who 
decide to receive pharmacist-administered influenza 
vaccinations will have to pay at a price determined 
by the individual pharmacies or be reimbursed by 
their private health insurance providers. In Australia, 
those who qualify to receive free influenza 
vaccinations under the NIP include: 

 Individuals aged 65 years and over 

 Aboriginal and Torres Strait individuals 
aged six months to less than five years 

 Aboriginal and Torres Strait individuals 
aged 15 years and over 

 Pregnant women 

 Individuals aged six months and over with 
chronic medical conditions which can lead 
to influenza complications, for example 
severe asthma, low immunity, heart or lung 
disease or diabetes”  

 
The last paragraph has been amended to reflect the 
latest changes to the legislation in Victoria: 
“In May 2016, the Victorian Government announced 
its approval of pharmacist-delivered vaccinations, 
enabling pharmacists in Victoria to administer 
influenza and pertussis-containing vaccinations to 
adults (over the age of 17) upon successful 
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completion of relevant training. This includes 
vaccinations provided to individuals who qualify for 
free vaccinations under the NIP and the Victorian 
Government Parent’s Whooping Cough Vaccination 
program.” 
 

13. Methods 
I would like to see a lot more detail here in 
how the surveys were developed (and 
validated) It is unclear from the methods 
how the surveys were sent - were they 
addressed to an individual? Were follow up 
surveys sent? The results show a great 
response rate - more detail in the methods 
may provide the reader some clues as to 
how to distribute a survey successfully. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Another measure could be of SEIFA 
Deciles to give an indication of 
socioeconomic status and this could be 
calculated by matching the postcode data. 

 
Regarding the validation of the surveys and 
interview tool, the following statement is in the 
Methods section: 
“Surveys and the exit interview tool were developed 
considering the literature and were validated by the 
Project Evaluation Team, four pharmacy academics 
and two independent pharmacists, and were 
subsequently amended to incorporate suggestions.” 
 
The following sentences were added to the 
Recruitment section to clarify how the pharmacies 
were recruited: 
“The pharmacies received a study information sheet 
and pharmacy owner/manager and pharmacist 
consent forms during visits by representatives of 
pharmacy professional organisations. The 
representatives provided assistance with the 
implementation of pharmacist vaccination services.” 
 
The surveys were mailed to participating 
pharmacies, which has been clarified in the text. 
following statements were added to the Pharmacy 
baselines survey and Pharmacy exit surveys 
sections to provide more details about the 
processes used to increase response rates: 
“Follow-up emails and phone calls were made to 
increase response rates.” 
“Surveys were mailed to the pharmacies and follow-
up emails and phone calls made to increase 
response rates.” 
 
Due to the limit on article word count we did not go 
into details regarding the survey and interview 
questions but could send these to the reviewer if 
necessary.   
 
This is something we will definitely consider in future 
pharmacist immunisation services evaluation 
studies. However, it was not one of the objectives of 
this current study. 

14. Results 
I found the results difficult to interpret. 
While the table is important, it was 
complex. I suggest listing all the variables 
under each other with one column of 
numbers. The written text should just 
highlight the main results. I’d be interested 
in knowing if vaccination services were 
popular/rarely used in lower/higher 
socioeconomic regions and why you think 
this is the case.  

 
Were there any facilitators that improved 

 
Table 1 has been replaced and the correlations 
removed from Table 2 to simplify the presentation. 
We agree that socioeconomic data will be useful but 
this was not part of the scope of the project and not 
covered in the survey. 
 
 
 
The main information concerning facilitators are 
discussed in the qualitative section of the paper.  
We could not obtain this information from the 
quantitative data collected. The interviews with the 
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the number of vaccinations provided? 
 
 
 
 
 

Using the exit survey to report the number 
of reactions to vaccines seems flawed. Was 
this relying on memory? How was the 
severity of reaction defined? (this could be 
clarified in the methods)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I wanted to know more about how the six 
themes were derived.  

 
 
 
 
 
 
 

 
 
There was inconsistency in how the 
participants were quoted. 

 
 
 

Making a statement like "pharmacists were 
perceived as convenient , easily accessible 
and credible" would be brilliant, coming 
from a consumer survey. However as this 
was a survey of pharmacists, it seemed a 
bit presumptuous. I think a follow up 
consumer survey would be a fantastic 
addition to your qualitative work and help to 
explain to the funders how well (or poorly) 
the money was spent. 

 
I was surprised that the cold chain was not 
referred to once. 

 

pharmacists identified a number of facilitators, as 
summaries in Table 3. Also, two of the themes 
(pharmacists’ confidence and positive service 
impact) may also influence the number of 
vaccinations provided (this information is presented 
in Results section). 
 
The pharmacy exit survey provided the following 
definitions with the question to indicate adverse 
events: 
Mild local reaction (e.g. pain, redness, swelling, 
itching) 
Mild systemic reaction (e.g. mild fever, headache, 
myalgia, fatigue) 
Severe reaction (e.g. anaphylaxis, high fever, 
medical referral) 
Required use of adrenaline 
The following was therefore added to the Pharmacy 
exit survey section in the Methods to clarify the 
categories of adverse events: 
(mild local reaction, mild systemic reaction, severe 
reaction, adrenaline required) 
 
The WA Pharmacist Vaccination Code specifies that 
all adverse reactions must be notified to the WA 
Department of Health via the online WA Vaccination 
Safety Surveillance system (WAVSS). However, the 
reporting through WAVSS would involve serious 
adverse events and not mild local or systemic 
reactions. 
Although we agree that the reporting from memory 
could be flawed it should not have been from 
memory as pharmacists are required to record 
(software or hardcopy) all adverse events in the 15 
minutes that the patient should wait in the pharmacy 
after the immunisation. This is also covered in the 
PSA professional practice guidelines when 
providing immunisation services. 
 
As stated in the Methods section, “NVivo version 10 
was used to organise qualitative data and thematic 
analysis of the data were informed by the general 
inductive approach.” 
The following has been added to provide more 
information about how the six themes were derived: 
“The transcripts were read repeatedly to gain an in-
depth understanding of the topics that had emerged 
from the interviews. Initial codes or “ideas” were 
generated and then grouped into categories to form 
the subthemes. These subthemes were then 
rearranged to form the six main themes.”  
 
We do not understand what the reviewer means 
with inconsistencies. Please provide more details so 
that we can address these. 
 
 
We agree that consumer feedback is important and 
have initiated a follow-up study for the 2016 flu 
season that involves consumer surveys and 
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interviews at WA pharmacies. 
 
 
 
 
It could be that cold chain was not mentioned 
specifically as cold chain management is not new to 
pharmacy practice. Regardless of whether 
pharmacists are administering vaccines, 
pharmacists are conversant with the cold chain 
process and protocols, which also form part of 
pharmacies’ requirements. 

15. Conclusion 
Convenience and accessibility were not 
formally measured in this study. I think this 
paper is important in documenting this 
significant project. Clearly 15,621 vaccines 
appears to be a significant number - do the 
authors think these are new vaccinations or 
simply the population moving from other 
source? 

 
 
 

As it stands, this paper does not add a 
great deal to the literature references. 

 
For a 4000 word paper, I'd be aiming for 40 
references figures I felt figure 2 did not add 
anything. Figure 1 was complex  

 

 
Although convenience and accessibility were not 
formally measured in this study, they appeared to 
be important based on the fact that the majority of 
consumers lived in the postcodes where they 
received the service. 
Unfortunately there was no reliable record in 2015 
as to whether these vaccinations were new 
vaccinations. However, the pharmacy computer 
records showed that pharmacist immunisation 
services were used by a large number of consumers 
(>80%) who do not qualify under the NIP who 
otherwise may not be receiving their influenza 
vaccinations. 
 
 
 
We reviewed the references but decided that none 
could be excluded without compromising the quality 
of the paper and risking including statements that 
are not supported by the literature. 
We reviewed both figures and in our opinions these 
figures complement the text well. Figure 1 provides 
an overview of the relationship between the themes 
whilst Figure 2 focuses on the factors that impact on 
immuniser pharmacist’ confidence levels. 
Considering the positive feedback from Reviewer 1 
about the qualitative analysis we decided to leave 
these figures as is. 

Thank you again for the opportunity to review 
this paper. 
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Reviewer 3 - comments Authors’ responses 

16. a) I think the paper oversells itself with its title 
“Evaluation of the first pharmacist…” and in its 
Objectives “The study evaluated…the potential 
public health impact”. I think this because the study 
is biased because it only reports vaccine uptake in 
pharmacists and the opinions of pharmacists. For 
example, what percentage of the total number of 
vaccines given is provided by pharmacists? Is this 
what was anticipated? Does it provide any 
indication of increased coverage? If you only 
interview pharmacists that have already elected to 
provide the service then won’t they naturally seem 
more positive about the programme? 

 
 
 

Do you increase vaccine uptake? If so, in which 
groups? What is the economic burden and who 
incurs this cost? These are all important 
considerations when judging the potential public 
health impact. Simply saying that some individuals 
did opt to get vaccinated at pharmacists, and 
pharmacists (who opted to provide the vaccine) 
thought that providing the vaccine was a good 
idea, does not constitute an evaluation of a 
programme, nor does it assess the potential public 
health impact. 

 
Following on from this critique, I would also argue 
that the results are therefore extremely biased in 
favour of pharmacy vaccine provision, and not 
enough space has been given to a rigorous and 
balanced assessment. A similar (mixed methods) 
study was done for London, England (Atkins et al. 
2016). This study highlights key concerns about a 
pharmacy program and the authors should, at the 
very least, discuss some of the issues raised in that 
study for the situation in WA. 

Thank you for this comment. Our study did 
not incorporate the percentage of 
vaccinations provided by immuniser 
pharmacists in 2015 compared to the 
overall number by all health professionals 
as such data would be very difficult to 
obtain. The focus of our study was on the 
perspectives of pharmacists and the 
potential public health impact. We agree 
that it is not possible to determine the 
definite public health impact and hence our 
use of ‘potential’. This is also explained in 
the Discussion. 
The pharmacists were purposively selected 
as they had experience of providing 
vaccination services. We did not include 
other pharmacists who chose not to provide 
the service as the focus of the interviews 
was on specifically gaining information 
about their experiences in the 
implementation and provision of the 
services. 
 
We agree with the reviewer that these are 
important questions. However, this was not 
within the scope of this study. Our study 
focused on an evaluation of the pharmacy 
vaccination program rather than comparing 
the total of flu vaccinations provided by all 
health professionals allowed under the WA 
legislation to administer vaccinations. We 
agree that it will be important to do state-
wide research and this is an area we will be 
discussing with the WA Health Department. 
 
 
 
Thank you for the reference to the Atkins 
paper that has valuable information that is 
relevant to our study. We have incorporated 
a reference to the paper in the Discussion 
section: 
“However, a recent evaluation of London 
vaccination data showed no evidence of 
increased influenza vaccination uptake 
resulting for a pharmacy initiative allowing 
the administration of influenza vaccinations 
in pharmacies

51
 whereas the 2014 

Canadian study showed marginal 
increases.

17
 The ongoing evaluation of the 

potential public health impact of changes to 
legislation to enable pharmacists, and other 
health professionals such as nurse 
practitioners to be able to administer 
vaccinations is therefore important in 
informing policy.” 

17. b) There is no information presented regarding the 
NIP eligibility for Australia for influenza vaccination 
(i.e. which groups etc). In addition, do all patients 

The following has been added to the 
Background section to provide information 
on the payment options and eligibility 
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pay for vaccine if administered at a pharmacy, 
regardless of NIP eligibility? Some may be 
reimbursed due to private healthcare? This 
information is very important. 

criteria of those who qualify for free 
vaccinations under the NIP (this information 
is available at 
http://www.immunise.health.gov.au/internet/
immunise/publishing.nsf/Content/immunise-
influenza ): 

“The Code specifies that WA pharmacists 
should refer individuals who qualify for the 
National Immunisation Program (NIP) to 
participating NIP service providers such as 
a medical practitioner. In other words, there 
has been no specific government funding 
arrangement in WA and individuals who 
decide to receive pharmacist-administered 
influenza vaccinations will have to pay at a 
price determined by the individual 
pharmacies or be reimbursed by their 
private health insurance providers. In 
Australia, those who qualify to receive free 
influenza vaccinations under the NIP 
include: 

  Individuals aged 65 years and over 

 Aboriginal and Torres Strait 
individuals aged six months to less 
than five years 

 Aboriginal and Torres Strait 
individuals aged 15 years and over 

 Pregnant women 

 Individuals aged six months and 
over with chronic medical conditions 
which can lead to influenza 
complications, for example severe 
asthma, low immunity, heart or lung 
disease or diabetes”   

18. c) Most of the correlations presented are very 
uninformative. I suggest either more careful 
consideration is given to which associations are 
informative, and provide more discussion about 
why these associations are important. I read the 
statistics and kept thinking “so what?” 

We agree that the correlations presented 
were not helpful to the main point of the 
paper, and these have been removed.  
Apart from descriptive statistics, 2 small 
analyses were done as described in the 
methods and results to identify 2 particular 
associations which may be of interest. 

19. Figures: I didn’t really understand what the figures 
added. I didn’t really understand how all the boxes 
and colours fitted together to provide useful 
information 

We reviewed both figures and in our 
opinions these figures complement the text 
well. Figure 1 provides an overview of the 
relationship between the themes whilst 
Figure 2 focuses on the factors that impact 
on immuniser pharmacist’ confidence levels. 
Considering the positive feedback from 
Reviewer 1 about the qualitative analysis 
we decided to leave these figures as is. 

20. Specific comments 
p4 l9: Vaccination is not the same as 
immunisation. Vaccination is the act of 
administering a vaccine. Immunisation is providing 
protection to an individual through e.g. antibody 
elicitation. In this instance, the sentence is wrong. 
Please consider other uses through the document 
(e.g. l19 should read “…to increase vaccine 
uptake” 

 
Thank you for the comment. The sentence 
has been amended and now reads: 
“Immunisation is one of the most significant 
public health interventions of the last 200 
years…” 
 
Line 19 has also been amended and now 
reads:  
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“…to increase vaccine update.” 
 
The title was changed and “immunisations” 
replaced with “vaccinations” and other 
changes made throughout the document to 
ensure use of correct terminology. The 
pharmacists are still referred to as 
immuniser pharmacists as the training that 
they received cover immunisation in the 
broader sense as well as the physical 
vaccination process. 

21. l26: I don’t understand why this paragraph is in the 
Introduction. I would suggest moving this to 
Discussion, with more reference to why these other 
countries are relevant to consider. 

Thank you for this suggestion. However, the 
paragraph provides some background 
information on developments in other 
countries to set the scene and it was 
therefore decided to leave it at the start of 
the paper. 

22. l32: In the UK, the pharmacy programmes have 
been at the local or regional level. It was only in 
Fall 2015, an England-wide pharmacy programme 
was introduced 
(http://psnc.org.uk/servicescommissioning/advance
d-services/flu-vaccination-service/flu-vaccination-
faqs/) 

Thank you ,this information was 
incorporated and the sentence added: 
“Similar programs have been trialled 
through some community pharmacies for 
several years in the UK for seasonal 
influenza whilst others include travel 
vaccinations and HPV.

20-22
 In 2015, a 

national England-wide program was 
introduced for community pharmacy 
influenza vaccinations.

23
” 

23. l36: For clarity, refer to “acellular pertussis 
vaccine” 

The word “acellular” is now added and it 
now reads: 
“…tetanus and acellular pertussis vaccine 
(dTpa)…” 

24. l47-8: Important to clarify which age groups these 
vaccines were available for. 

The age group has been added and it now 
reads: 
“…resulted in 11,475 adults (individuals 
aged 18 years and over) being vaccinated 
against influenza…” 

25. l57:“The structured evaluation of WA pharmacist 
immunisation…. was vital”. Vital for what? 

The following has been added: 
“to assess the initial implementation and 
sustainability of this new initiative” 

26. p5 l27: Please give university names We left this out to facilitate blinding of the 
peer review process but have now 
incorporated the names of both universities: 
“Curtin University and the University of 
Western Australia” 

27. p6 l27: reference needed for SPSS The sentence has been amended: 
“…Statistical Package for the Social 
Sciences (SPSS) version 22 for data 
analysis.” 
Reference 41 for SPSS was added. 

28. p14 l7: Please elaborate on a “government funded 
model” 

 
 
 
 
 

l8: Please elaborate on how vaccine administered 
is monitored for the pharmacy providers 

Further information have been added to 
elaborate on the government funding 
model: 
“These included a government funding 
model or government subsidy of pharmacist 
vaccination services (such as adding 
pharmacists as NIP providers with 
remuneration for service provision) and 
entry and access to the National 
Vaccination Register.” 
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We do not understand this statement. If the 
reviewer is referring to pharmacy records, 
the WA Pharmacist Vaccination Code 
requires pharmacists to make records of all 
administered vaccinations, electronically 
using pharmacy software, that should be 
kept for a minimum of two years. 

29. p15 l45: Surely a 95% target uptake is not for 
seasonal flu vaccine? 

 
 
 
 

l47: Many studies have not found increased uptake 
across the board. See Atkins et al. BMJ Open. 
Also, while there may be marginal increases 
(Papastergiou et al .2014; NHS Sheffield 2013), 
this is likely not detectable in the overall population 
uptake statistics. 

‘Overall’ was added and the sentence now 
reads: 
“In some parts of Australia, specifically in 
WA, overall immunisation rates are below 
the national immunisation coverage target 
of 95% and are considered lower than in 
other Australian jurisdictions.” 
 
We added a reference to the Atkins paper, 
as indicated under point 16 above. The 
Papastergiou article was already quoted in 
our paper and we added it also as a 
reference in terms of marginal increases in 
vaccination rates. 
 

30. References 
-Atkins et al. 2016 BMJ Open 6 (2), e009739 
-Papastergiou J, Folkins C, Li W, et al. Community 
pharmacist-administered influenza immunization 
improves patient access to vaccination. Can Pharm 
J 2014;147:359–65 
-NHS Sheffield Community Pharmacy Seasonal 
Flu Vaccination Programme for hard to reach at 
risk groups 2012–13 (and catch up campaign for 
over 65s) [Internet]. 2013 

 
Thank you for the additional references. We 
have considered the findings in these 
studies and added these references in the 
manuscript as appropriate. 

 

VERSION 2 – REVIEW 

REVIEWER Dr Ben Carter 
Senior Lecturer in Medical Statistics,  
Cardiff University School of medicine 

REVIEW RETURNED 30-Jun-2016 

 

GENERAL COMMENTS Major comments  
1) It is pleasing to see the authors have sought the advice of a 
qualified and experienced to help guide them. There have been 
notable improvements.  
2) I am unclear how you can measure, or where you reported on 
objective 2 (page 5)  
3) The manuscript is too long  
4) The authors need to tone down the confidence they have in their 
findings, given the concerns raised by all reviewers and highlight the 
considerable limitations that this study features  
5) I am unable to follow what the authors have carried out and the 
results poorly reflect the methods section.  
a. It is almost impossible to understand what they have actually 
done. Below are extracts from the methods and results section. My 
comments regarding these are found underneath  
b. There is no mention of calculating a correlation co-efficient- yet 
these appear on Page 11. On my initial review, I strongly advised 
these were inappropriate.  
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c. If statistical model is fitted, the co-efficient should be shown on a 
table and the 95% CI shown, please do not simply state P-values 
this is not helpful.  
 
 
Methods Section:  
“Simple descriptive statistics (frequencies and percentages for 
categorical variables, medians and ranges for variables measured 
on a continuous scale) were used to summarise the baseline and 
exit survey responses. Similar descriptive statistics were used to 
summarise the pharmacy computer records or vaccinations 
provided.”  
 
“A general linear model (GLM) was used to explore any factors  
associated with the proportion of pharmacists employed at each 
pharmacy who were immunisers. A similar model was used to 
explore factors associated with the number of vaccinations 
performed.”  
 
Results Section  
“RESULTS  
Pharmacy baseline and exit surveys as well as pharmacy computer 
records provided quantitative data. Qualitative results reflected 
immuniser pharm  
acist interviews. Pharmacy baseline survey Of the 133 pharmacies 
that provided pharmacist vaccination services in 2015, 86 (64.7%) 
pharmacy  
owners/managers agreed to take part in the study and returned 
baseline surveys  
 
Table 1 summarises the profiles of the participating pharmacies. The 
majority of pharmacies were in neighbourhood shopping centres 
(36.0%) or city/suburb/town centre locations (24.4%). The overall 
percentage of pharmacists working at each pharmacy who were 
trained immunisers varied from 20% to 100%. The proportion of 
pharmacists who were immunisers appeared to be significantly 
higher in regional shopping centre pharmacies compared to 
pharmacies in city/suburb, neighbourhood or medical centre/other 
settings (p=0.0088; 70% vs 45%),”  
 
1) The methods state that simple descriptive stats will be generated, 
then a GLM will be used on a binary outcome (whether a pharmacist 
is a prescriber or not). If the authors are truly using a General linear 
model, they will be fitting each pharmacy as a proportion eg 0.5, 
0.25, 0.33, etc, I question this method as entirely inappropriate as 
the number of pharmacists per practice will be very low, leading to a 
clear breach in any assumption of normality. If the authors are 
actually carrying out a Generalized linear model, with a logit link (aka 
a logistic regression), this would be appropriate- but it is impossible 
to work out which because no summary measure, or 95% CI are 
presented anywhere in the manuscript. 

 

REVIEWER Katherine Atkins 
LSHTM, UK 

REVIEW RETURNED 08-Jul-2016 

 

GENERAL COMMENTS A) There are 3 objectives of this paper, the first being “Explore the 
potential public health impact of pharmacist administered 
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vaccination services”. 
 
I was unconvinced the first time I read the paper that the authors 
had properly answered this first question. My reasoning for this was: 
 
- there is no analysis of the (potential) impact of introducing 
pharmacy delivered flu vaccines because there is no end point 
measurement of effectiveness.  
 
- the study solely comprises data from pharmacists who are 
already enrolled in the scheme, and as such neglects sources of 
information that provide conflicting evidence.  
 
As the authors have not revised their ms in light of my comment 
(author comment number 16), I still strongly recommend that the first 
objective is removed from the ms, because the authors do not 
address either the ‘public health impact’ or the ‘potential public 
health impact’. 
 
I would also encourage a retitling of the paper—‘Evaluation…’ 
sounds much broader than the study actually delivers. Although I 
think this should perhaps be best addressed by the editor. 
 
B) The authors use two health economic terms incorrectly: 
 
“cost-effective” (line 55, “ Participants who did not qualify under the 
NIP mentioned that being vaccinated at the pharmacy was cost-
effective as consumers not only saved time but also general 
practitioner (GP) fees”) 
 
“cost- saving” (Fig 1 in box “positive service impact”) 
 
“cost-effective” means that the cost of an intervention for a given 
measure of benefit, falls below a certain threshold that is deemed 
acceptable. I believe that the authors mean that “Participants who 
did not qualify under the NIP mentioned that being vaccinated at the 
pharmacy was preferential to being vaccinated at their GP because, 
as consumers, they saved time and GP-associated fees” or similar. 
 
Likewise, “cost-saving” means that the more money is recouped due 
to an intervention than the cost of the intervention itself. I believe 
that authors wish to convey that a pharmacy-delivered vaccine (plus 
service fee) is cheaper than one delivered by a GP (for those not 
covered under the NIP). 
 
C) I mentioned in my previous review that I did not like the figures. 
As the authors have chosen to keep their figures as they are, might I 
offer some suggestions for improvement: 
 
Fig 1:  - see above note about “cost saving” 
 
- there is a large box dedicated to “positive service impact” which 
reads like a advert for community pharmacists. There are two boxes 
above which point out the ‘facilitators’ and ‘challenges’ associated 
with the scheme (as reported by vaccine-delivering pharmacists). Do 
all these challenges lead to a ‘positive service impact’? With such a 
figure, the conclusion is that the impact is positive. Of course, there 
may be negative impacts that are not really explored. For instance, 
‘relationship with GP’, which was highlighted in table 3. There are 
problems of communication between pharmacists and GPs which 
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could cause, say, individual patient issues in terms of continuity of 
service and disruption of record keeping leading to wider problems 
with vaccine uptake data etc. 
 
My points are not to undermine the use of pharmacies in WA, or 
anywhere else. Depending on the country and health system, there 
are barriers (both scientifically/economically reasonable and, 
unfortunately, political) to implementing new vaccination delivery 
systems, and therefore, I do 
  
believe it is irresponsible to promote a certain health service with 
limited and biased information. My advice would be to tone down the 
implications of this study and I believe that this can be done very 
easily and with minimal fuss (see my point A) above). 
 
Finally, I would have liked to have seen some quantitative 
information displayed on the figures. 

 

VERSION 2 – AUTHOR RESPONSE 

The authors would like to thank the reviewers for reviewing the manuscript. We have considered all 

comments/suggestions and made necessary changes to improve the manuscript. Comments/issues 

raised by the reviewers are in BLACK, responses to the comments are in BLUE, quotations from the 

manuscript are in RED. 

 

Reviewer 1 - comments Authors’ responses 

1) It is pleasing to see the authors have sought 
the advice of a qualified and experienced to 
help guide them. There have been notable 
improvements.  
 

- 

2) I am unclear how you can measure, or 
where you reported on objective 2 (page 5) 
 

Objective 2, Evaluate the profiles of consumers 
who received pharmacist administered influenza 
vaccinations in 2015, was measured through the 
data obtained from the pharmacy computer records 
(Methods source 3) and reported in terms of: 

 Consumers’ ages and 

 Those who qualified under the NIP and 
why they qualified under the NIP 

3) The manuscript is too long 
 

BMJ Open does not have a specific word limit but a 
recommended word count or 4,000 words. The 
manuscript is currently 4,849 words (excluding 
tables and figures). We will therefore leave it to the 
editor to make a decision as to whether it should be 
shortened however we are concerned that could 
impact on the quality of the article. 

4) The authors need to tone down the 
confidence they have in their findings, given the 
concerns raised by all reviewers and highlight 
the considerable limitations that this study 
features 

We have deleted text from the abstract by deleting 
the phrase ‘a positive public health impact’ to 
reflect the reviewers’ comments about the findings. 
The sentences in the Discussion, Strengths and 
limitations and Conclusion were also amended 
accordingly and the phrase “from pharmacists’ 
perspectives” was added to the Strengths and 
limitations to further highlight the scope of the 
study. 

5) I am unable to follow what the authors have 
carried out and the results poorly reflect the 

Following the first review, we re-analysed the 
proportion of pharmacists who were immunisers, 
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methods section.  
 
a. It is almost impossible to understand what 
they have actually done. Below are extracts 
from the methods and results section. My 
comments regarding these are found 
underneath 
 

Methods Section: 

 “Simple descriptive statistics 
(frequencies and percentages for 
categorical variables, medians and 
ranges for variables measured on a 
continuous scale) were used to 
summarise the baseline and exit survey 
responses. Similar descriptive statistics 
were used to summarise the pharmacy 
computer records or vaccinations 
provided.” 

 “A general linear model (GLM) was 
used to explore any factors associated 
with the proportion of pharmacists 
employed at each pharmacy who were 
immunisers. A similar model was used 
to explore factors associated with the 
number of vaccinations performed.”  

 
Results Section 

 “RESULTS 
Pharmacy baseline and exit surveys as 
well as pharmacy computer records 
provided quantitative data. Qualitative 
results reflected immuniser pharm acist 
interviews. Pharmacy baseline survey 
Of the 133 pharmacies that provided 
pharmacist vaccination services in 
2015, 86 (64.7%) pharmacy 
owners/managers agreed to take part 
in the study and returned baseline 
surveys 

 Table 1 summarises the profiles of the 
participating pharmacies. The majority 
of pharmacies were in neighbourhood 
shopping centres (36.0%) or 
city/suburb/town centre locations 
(24.4%). The overall percentage of 
pharmacists working at each pharmacy 
who were trained immunisers varied 
from 20% to 100%. The proportion of 
pharmacists who were immunisers 
appeared to be significantly higher in 
regional shopping centre pharmacies 
compared to pharmacies in city/suburb, 
neighbourhood or medical centre/other 
settings (p=0.0088; 70% vs 45%),” 
 

The methods state that simple descriptive stats 
will be generated, then a GLM will be used on a 
binary outcome (whether a pharmacist is a 
prescriber or not). If the authors are truly using 

and found that a Poisson regression model (with a 
log-link) was more appropriate than the GLM, as 
the raw proportions were not Normally distributed 
(as the reviewer suggests).  We have modified the 
stats methods to reflect this.  We have continued to 
use the GLM for analysis of the number of 
immunisations performed, as this continues to be 
the most appropriate model. To clarify this, the text 
under Data analysis was amended and now reads 
as follow (please refer to tracked changes in the 
manuscript): 
 
“A Poisson regression model was used to explore 
any factors associated with the proportion of 
pharmacists employed at each pharmacy who were 
immunisers. The dependent variable for this model 
was the number of immuniser pharmacists, with the 
total number of pharmacists at the pharmacy 
identified as the ‘offset’ variable.  A general linear 
model was used to explore factors associated with 
the number of vaccinations performed.  As this 
dependent variable was skewed, analysis was 
performed on its logarithm.  In the results, means 
are quoted on the original scale (for ease of 
interpretation_ and the p-values are quoted from 
analysis of the log-transformed data.” 
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a General linear model, they will be fitting each 
pharmacy as a proportion eg 0.5, 0.25, 0.33, 
etc, I question this method as entirely 
inappropriate as the number of pharmacists per 
practice will be very low, leading to a clear 
breach in any assumption of normality. If the 
authors are actually carrying out a Generalized 
linear model, with a logit link (aka a logistic 
regression), this would be appropriate- but it is 
impossible to work out which because no 
summary measure, or 95% CI are presented 
anywhere in the manuscript.   
 

b. There is no mention of calculating a 
correlation co-efficient- yet these appear on 
Page 11. On my initial review, I strongly 
advised these were inappropriate. 
 

We have removed all mention of correlation 
coefficients from the results section, as we agree 
that these are not informative.   

c. If statistical model is fitted, the co-efficient 
should be shown on a table and the 95% CI 
shown, please do not simply state P-values this 
is not helpful. 
 

Since there was only one significant variable found 
from the Poisson regression, the results (rate ratio, 
CI and p-value) are shown in the text rather than a 
separate table.  We have reported the results of the 
GLM similarly. The text under Pharmacy baseline 
survey was amended and now reads as follow 
(please refer to tracked changes in the manuscript): 
 
“The proportion of pharmacists who were 
immunisers varied from 45% in city/suburb/town 
locations to 58% in standalone pharmacies, and 
70% in regional pharmacies.  However, these 
proportions were found not to be statistically 
significantly different using the Poisson regression 
model (p=0.118).  When comparing the proportions 
between urban (47%) and regional pharmacies, the 
higher proportion in the regional areas did appear 
to be marginally statistically significant (rate ratio: 
1.5; 95% confidence interval: 1.0 – 2.2; 
p=0.048).The majority of pharmacies (73%) 
typically had at least two pharmacists in the 
pharmacy at any specific time. The number of 
vaccinations performed during 2015 in pharmacies 
where only one pharmacist was generally working 
was lower than others (raw means: 129 vs 224; 
mean difference on log scale: 0.65; 95% CI: 0.00 – 
1.29; p=0.049). While the difference on the original 
scale appears large (partly due to skewness), the 
analysis of the log-transformed data showed the 
difference was of borderline statistical significance.” 

 

Reviewer 3 - comments Authors’ responses 

A) There are 3 objectives of this paper, the first 
being “Explore the potential public health impact of 
pharmacist administered vaccination services”. 
 
I was unconvinced the first time I read the paper 
that the authors had properly answered this first 
question. My reasoning for this was: 
 

 there is no analysis of the (potential) 

We have reconsidered the reviewer’s comment 
and agree that the following wording is a better 
description of the scope of the study and have 
edited the manuscript so that objective 1 now 
reads: 
 
“Explore the uptake of pharmacist administered 
vaccination services”. 
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impact of introducing pharmacy 
delivered flu vaccines because there is 
no end point measurement of 
effectiveness. 

 

 the study solely comprises data from 
pharmacists who are already enrolled 
in the scheme, and as such neglects 
sources of information that provide 
conflicting evidence. 

 
As the authors have not revised their ms in light of 
my comment (author comment number 16), I still 
strongly recommend that the first objective is 
removed from the ms, because the authors do not 
address either the ‘public health impact’ or the 
‘potential public health impact’. 
 
I would also encourage a retitling of the paper—
‘Evaluation…’ sounds much broader than the study 
actually delivers. Although I think this should 
perhaps be best addressed by the editor. 
 

The abstract was changed to reflect this 
change. 
 
We made changes to the objective and also 
removed the references to ‘potential public 
health impact’ in the Abstract, Strengths and 
limitations of this study and the Conclusion. We 
also added a phrase under the weaknesses to 
highlight that this research involved the 
evaluation of the services from pharmacists’ 
perspectives. 
 
 
 
 
 
We did not change the title of the manuscript as 
we are of the opinion that the title is a true 
reflection of the study that incorporated 
evaluations through mixed methods. However, 
we are open to suggestions as to an alternative 
title. 
 

B) The authors use two health economic terms 
incorrectly: 
 

 “cost-effective” (line 55, “ Participants who 
did not qualify under the NIP mentioned 
that being vaccinated at the pharmacy was 
cost-effective as consumers not only saved 
time but also general practitioner (GP) 
fees”) 
 

 “cost- saving” (Fig 1 in box “positive service 
impact”)  

 
“cost-effective” means that the cost of an 
intervention for a given measure of benefit, falls 
below a certain threshold that is deemed 
acceptable. I believe that the authors mean that 
“Participants who did not qualify under the NIP 
mentioned that being vaccinated at the pharmacy 
was preferential to being vaccinated at their GP 
because, as consumers, they saved time and GP-
associated fees” or similar. 
 
Likewise, “cost-saving” means that the more money 
is recouped due to an intervention than the cost of 
the intervention itself. I believe that authors wish to 
convey that a pharmacy-delivered vaccine (plus 
service fee) is cheaper than one delivered by a GP 
(for those not covered under the 
NIP). 
 

Thank you for these comments. 
 
We have edited the manuscript by incorporating 
the recommended wording in the text and 
figure. 

C) I mentioned in my previous review that I did not 
like the figures. As the authors have chosen to 
keep their figures as they are, might I offer some 
suggestions for improvement: 
 

 Fig 1: - see above note about “cost 

 
 
 
 
‘Cost-saving’ was changed to ‘cheaper’. 
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saving” 

 there is a large box dedicated to 
“positive service impact” which reads 
like a advert for community 
pharmacists. There are two boxes 
above which point out the ‘facilitators’ 
and ‘challenges’ associated with the 
scheme (as reported by vaccine-
delivering pharmacists). Do all these 
challenges lead to a ‘positive service 
impact’? With such a figure, the 
conclusion is that the impact is 
positive. Of course, there may be 
negative impacts that are not really 
explored. For instance, ‘relationship 
with GP’, which was highlighted in 
table 3. There are problems of 
communication between pharmacists 
and GPs which could cause, say, 
individual patient issues in terms of 
continuity of service and disruption of 
record keeping leading to wider 
problems with vaccine uptake data etc. 

 

We removed the word ‘positive’ and the heading 
is now Service impact. 
 
Although there were some challenges as 
mentioned by the reviewer, the box reflects the 
findings on the overall service impact. Some 
pharmacists did experience initial resistance by 
GPs, as stated under the challenges. However, 
the interviews indicated that they were able to 
overcome these challenges and this box reflects 
the overall impact on services. For example, 
‘improve pharmacist-GP relationship through 
referrals and communication’. 
 
It is a requirement under the WA Pharmacist 
Vaccination Code that the pharmacist has to 
provide notification to any GP or primary health 
care provider nominated by the patient (or 
carer) of the: 

 patient name and address 

 type of vaccine administered 

 date of vaccination 

 any adverse event observed. 
GPs therefore need to be notified if patients are 
vaccinated by a pharmacist for the GPs record 
keeping and to facilitate continuity of care and 
accuracy of vaccination data. Pharmacist 
immunisation services in WA should therefore 
not cause issues with continuity of care or 
disruption of record keeping. 
 

My points are not to undermine the use of 
pharmacies in WA, or anywhere else. Depending 
on the country and health system, there are 
barriers (both scientifically/economically reasonable 
and, unfortunately, political) to implementing new 
vaccination delivery systems, and therefore, I do 
believe it is irresponsible to promote a certain 
health service with limited and biased information. 
 
My advice would be to tone down the implications 
of this study and I believe that this can be done 
very easily and with minimal fuss (see my point A) 
above). 
 
Finally, I would have liked to have seen some 
quantitative information displayed on the figures. 
 

 
 
 
 
 
 
 
We accepted the reviewer’s comments and 
addressed these through changes to the 
objective and also removed the references to 
‘potential public health impact’ in the Abstract, 
Strengths and limitations of this study and the 
Conclusion. 
 
Thank you for this suggestion. However, as the 
figures represent themes that emerged through 
qualitative analysis we decided to not add 
quantitative data as these are qualitative 
themes rather than descriptive data. 

 

VERSION 3 - REVIEW 

REVIEWER Ben Carter 
Cardiff University, UK 

REVIEW RETURNED 23-Aug-2016 

 

GENERAL COMMENTS The manuscript is of acceptable quality  
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REVIEWER Katherine Atkins 
LSHTM, UK 

REVIEW RETURNED 22-Aug-2016 

 

GENERAL COMMENTS The authors have implemented my suggestions satisfactorily. Just a 
follow up to the response to my comment C): While it may be 
required for pharmacists to notify their primary care provider of the 
vaccine delivery, it is certainly not clear that this will always happen. 
There are two information links needed to fulfil complete notification 
of vaccine uptake: 1) patient provision of GP details, and 2) 
pharmacy notification to GP. Recent experience in the UK that we 
analysed (Atkins et al. 2015) suggests that there is substantial loss 
of information because of this reporting issue, and I would certainly 
not assume that complete reporting is occuring in other places. 
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