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VERSION 1 - REVIEW 

REVIEWER Inbal Goldshtein 
Maccabi healthcare services, epidemiology and database studies 
unit, Israel 

REVIEW RETURNED 02-Jan-2015 

 

GENERAL COMMENTS The authors aimed to compare statin initiation rates between 
different geographical regions of UK. Some variation was observed 
after adjusting for age, gender and socioeconomic status. As 
acknowledged by the authors the differences in initiation rates may 
be explained by differences in underlying CVD risk. However, the 
authors mention only dietary habits, smoking and diabetes as in this 
context. Other more important factors such as cholesterol levels, 
BMI, hypertension, physical activity, healthcare utilization etc. are 
not adjusted for and their absence is not discussed. Such major 
unmeasured confounders limit the comparability between the 
different regions. The current recommendation of the authors to the 
GP practices and/or government to reduce the differences should be 
rephrased in light of this limitation.  
If such data is not available individually it may be possible to obtain 
ecologically, primarily to assess differences in LDL levels between 
the regions and correct for it (sensitivity analysis).  
To ensure true initiation, patients with less than 1-2 years baseline 
membership in the clinic should be excluded.  
Page 5 line 6 "comparison of English." –syntax should be rephrased.  
Page 6 line 39- unadjusted rates are similar in females, but adjusted 
rates differ.  
Page 7 line 5- provide reference.  
Page 7 line 40- "over time"- the study does not address trends by 
time.  
Table 4 title- "in" in last line is redundant  
Figure 3- no different symbols are used, rephrase title.  
I am not convinced all tables and figures are necessary, for example 
consider omitting figure 1. On table 5- What is the significance of 
separately adjusting for age and economic status?  
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REVIEWER MJ Medrano 
Carlos III Institute of Health. Spain. 

REVIEW RETURNED 09-Jan-2015 

 

GENERAL COMMENTS his is a well written manuscript describing an ecological analysis of 
statin first-ever prescription by geographical areas, and by 
demographic and socioeconomic variables. The objective is 
interesting from a public health perspective, as statins significantly 
reduce the risk of suffering vascular disease, incident or recurrent, 
and as vascular diseases continue to be one of the most frequent 
cause of death, chronicity and disability in the UK and also in 
Europe. Moreover, inequalities in health are an increasingly matter 
of research, although usually focusing on health outcomes or in 
disease treatment. It is quite interesting to focus on inequalities in 
prevention.  
The results show that there are geographical and demographical 
differences in statin prescription rates, although no attempt is made 
to explain these differences.  
The study is well conducted and the statistical and epidemiological 
analyses are correct. However, some questions arise on the design 
that should be considered by the authors and commented on in the 
discussion section.  
1. How representative of the population attending GPs is the study 
sample? How were the patients selected from this population? To 
what extent the sample matches at least the age and sex structure 
of the population registered in GP clinics? Is there a potential 
selection bias? If this possibility exists, how does it affect the 
external validity of the results?  
2. The authors have chosen to analyse the data in an aggregate 
manner, instead of using cohort analyses techniques considering 
each patient individually. Why?  
3. As the authors correctly mention in the manuscript, some of the 
differences in statin prescription can be due to differences in 
vascular risk among the compared populations. Have the authors 
tried to include this variables in the analyses? Does the data exist for 
at least a proportion of the patients included in the database? If not, 
are there any estimates of the prevalence of main risk factors at 
regional level? Are there any data on vascular disease morbidity or 
mortality for a better interpretation of the results?  
The authors tend to interpret that differences found as inequalities in 
health care. This interpretation is not sustained by the results. The 
authors should revise the study conclusions.  
  

 

 

 

 

 

 

 

 

 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-2014-007207 on 6 M

arch 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


VERSION 1 – AUTHOR RESPONSE 

Dr. Aidan O’Keeffe  
 
   
Responses to the reviewers’ comments  
 
1. Reviewer 1  
 
1. (i) Comment: ‘As acknowledged by the authors the differences in initiation rates may be explained 
by differences in underlying CVD risk. However, the authors mention only dietary habits, smoking and 
diabetes as in this context. Other more important factors such as cholesterol levels, BMI, 
hypertension, physical activity, healthcare utilization etc. are not adjusted for and their absence is not 
discussed. Such major unmeasured confounders limit the comparability between the different regions. 
The current recommendation of the authors to the GP practices and/or government to reduce the 
differences should be rephrased in light of this limitation.’  
 
Response:  
 
We agree that dietary habits, smoking and diabetes may not be the only factors that could be 
correlated with statin therapy initiation rates. We have revised the ‘Findings’ part of the discussion 
section of the manuscript and we now mention other possible factors (e.g. cholesterol level, BMI, 
hypertension etc.). We acknowledge that these variables might represent unmeasured confounders 
which, to some readers, might appear to limit comparability amongst different regions. However, we 
note here that the principal aim in this work was to examine whether or not there are regional 
differences in statin therapy initiation rates using a very large data source. This is something that, to 
our knowledge, has not been undertaken, certainly not in recent years. It was not our intention to 
attempt to ‘explain’ such differences; Patients who have recorded BMI, cholesterol test values, 
hypertension etc. are probably likely to be patients who visit their GP more regularly than other ‘more 
healthy’ patients. To try to account for such variables would, in our opinion, be unwise as it is likely to 
introduce biases into the analysis. The variables on which we did condition (gender, age group and 
socio-economic status) are more readily available for all patients. We have included additional 
clarification regarding these issues in the ‘Strengths and Limitations’ sub-heading of the discussion 
section. The recommendation with regard to the reduction of differences in prescription rates has 
been removed.  
 
1. (ii) Comment: If such data is not available individually it may be possible to obtain ecologically, 
primarily to assess differences in LDL levels between the regions and correct for it (sensitivity 
analysis).  
 
Response:  
 
We thank the reviewer for this comment and we recognise that, in principle, conditioning on LDL 
levels at the ‘regional level’ might seem appropriate. However, we feel that quantifying ‘LDL 
cholesterol level’ by regional would be difficult and perhaps not intuitive. As in the response to 
Comment 1(i), it is possible that regional data might be more readily available for patients with 
higher/more concerning LDL cholesterol levels than for the population in general. Furthermore, as 
mentioned by the reviewer in Comment 1(i), it is probable that such ‘ecological data’ would be needed 
for other factors such as: hypertension level, BMI etc.. Again, it is unlikely that these data would be 
either readily available or reliable at the regional level and their inclusion would be beyond the scope 
of our manuscript’s aim.  
 
1. (iii) Comment: To ensure true initiation, patients with less than 1-2 years baseline membership in 
the clinic should be excluded.  
 
Response:  
 
We excluded those patients who had initiated statins within six months of their practice registration 
date. Statins are generally prescribed on a monthly or a three-monthly basis and we feel that this six 
month window is sufficient to guard against possible patients who change practice and are prescribed 
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statins close to their practice registration date, because they have previously received statins at 
another practice. A six month window has been used in other studies involving prescription/diagnosis 
rates in THIN and we have included some additional references in the manuscript to highlight this.  
 
1. (iv) Comment: Page 5 line 6 "comparison of English." –syntax should be rephrased.  
 
Response:  
 
Thank you, this has been revised.  
 
1. (v) Comment: Page 6 line 39- unadjusted rates are similar in females, but adjusted rates differ.  
 
Response:  
 
Thank you, this has been revised.  
 
1. (vi) Comment: Page 7 line 5- provide reference.  
 
Response:  
 
Thank you, references have been provided.  
 
1. (vii) Comment: Page 7 line 40- "over time"- the study does not address trends by time.  
 
Response:  
 
Thank you, we have removed the part that mentions ‘over time’.  
 
1. (viii) Comment: Table 4 title- "in" in last line is redundant  
 
Response:  
 
Thank you, this has been revised.  
 
1. (ix) Comment: Figure 3 - no different symbols are used, rephrase title.  
 
Response:  
 
Thank you, we have revised the title.  
 
1. (x) Comment: I am not convinced all tables and figures are necessary, for example consider 
omitting figure 1. On table 5- What is the significance of separately adjusting for age and economic 
status?  
 
Response:  
 
We feel that Figure 1 is informative, as it represents a useful way of viewing the overall variability of 
statin therapy initiation rates, across all practices at face value. We hope that this would be of interest 
to the readers of our manuscript. Table 5 presents results from analyses that attempted to examine 
initiation rates amongst different age groups (adjusted according to gender and Townsend score) and 
to examine initiation rates amongst different Townsend score categories (adjusted according to 
gender and age-group), again, we hope that these would be of interest to the readers of our 
manuscript.  
 
   
2. Reviewer 2  
 
2. (i) Comment: This is a well written manuscript describing an ecological analysis of statin first-ever 
prescription by geographical areas, and by demographic and socioeconomic variables. The objective 
is interesting from a public health perspective, as statins significantly reduce the risk of suffering 

 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-2014-007207 on 6 M

arch 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


vascular disease, incident or recurrent, and as vascular diseases continue to be one of the most 
frequent cause of death, chronicity and disability in the UK and also in Europe. Moreover, inequalities 
in health are an increasingly matter of research, although usually focusing on health outcomes or in 
disease treatment. It is quite interesting to focus on inequalities in prevention.  
 
Response:  
 
We thank the reviewer for this comment. We agree that it is interesting to focus on inequalities in 
prevention.  
 
2. (ii) Comment: The results show that there are geographical and demographical differences in statin 
prescription rates, although no attempt is made to explain these differences.  
 
Response:  
 
As with our response to Comment 1 (i), we acknowledge that any differences seen in regional rates of 
statin initiation could be due to a number of factors. However, the principal aim of this work was to 
investigate whether or not regional differences in statin initiation level are apparent, controlling only for 
readily available demographic variables. The reasons for this are two-fold. Firstly, we have a very 
large source of data on which to perform analyses and, with such a large dataset, overall rates and 
controlling for a small number of outcomes are usual. Secondly, whilst it might be tempting to attempt 
to control for LDL cholesterol level, levels of diabetes, BMI, smoking, hypertension etc. it is important 
to recognise the limitations of our observational dataset. It is highly likely that those patients for whom 
records exist regarding their smoking status, BMI, LDL cholesterol level etc. are those who visit their 
GP more regularly than other patients and, as such, these patients might not be representative of the 
general regional or national population. As a result, it would be unwise to attempt to include such 
variables in the analyses undertaken for this manuscript. Our viewpoint is that this manuscript 
attempts to ‘flag-up’ regional/national differences in statin therapy initiation levels using a large, robust 
data source. We feel that an attempt to ‘explain’ such differences would be better served by a more 
controlled, future, study.  
 
2. (iii) Comment: The study is well conducted and the statistical and epidemiological analyses are 
correct.  
 
Response:  
 
We thank the reviewer for this comment.  
 
2. (iv) Comment: How representative of the population attending GPs is the study sample? How were 
the patients selected from this population? To what extent the sample matches at least the age and 
sex structure of the population registered in GP clinics? Is there a potential selection bias? If this 
possibility exists, how does it affect the external validity of the results?  
 
Response:  
 
Generally, THIN is considered to be roughly representative of the UK population (1). We have added 
to the first subsection under the ‘Data and Methods’ section (‘THIN Database’) to highlight this. The 
selection of patients is described in the ‘Statistical Analysis’ subsection of the ‘Data and Methods’ 
section. We considered only adult patients who have yet to be prescribed statins and we have 
clarified this by incorporating an additional sentence into this subsection.  
 
 
2. (v) Comment: The authors have chosen to analyse the data in an aggregate manner, instead of 
using cohort analyses techniques considering each patient individually. Why?  
 
Response:  
 
Our study includes data from 4,820,885 individuals. For each individual we did estimate their follow-
up time and whether they were prescribed statin or not. In order to deal with such large dataset we 
then estimated the incidence rates by age categories, gender and social deprivation for each general 
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practice. This is equivalent to using individual level cohort analysis including age categories.  
 
2. (vi) Comment: As the authors correctly mention in the manuscript, some of the differences in statin 
prescription can be due to differences in vascular risk among the compared populations. Have the 
authors tried to include this variables in the analyses? Does the data exist for at least a proportion of 
the patients included in the database? If not, are there any estimates of the prevalence of main risk 
factors at regional level? Are there any data on vascular disease morbidity or mortality for a better 
interpretation of the results?  
 
Response:  
 
Whilst the inclusion of a ‘regional level’ of vascular risk would be interesting, there is no obvious way 
of quantifying ‘vascular risk’ at the regional or practice level and such data are not readily available, 
either in THIN or from official statistics. Furthermore, the inclusion of such a variable would, in our 
opinion, be unwise because it would be highly likely to introduce addition biases pertaining to patient 
self-selection, in line with our responses to comments 1(i) and 2(ii).  
 
2 (vii) Comment: The authors tend to interpret that differences found as inequalities in health care. 
This interpretation is not sustained by the results. The authors should revise the study conclusions.  
 
Response:  
 
We feel that our work has simply highlighted that some regional differences exist in prescribing 
behaviour, after accounting for important demographic variables, using a large and appropriate 
source of UK-based data. The recommendation that practices aim to reduce differences in prescribing 
rates of statin therapy has been removed.  
 
REFERENCE:  
 
1. Blak BT, Thompson M, Dattani H, Bourke A. Generalisability of The Health Improvement Network 
(THIN) database: demographics, chronic disease prevalence and mortality rates. Inform Prim Care. 
2011;19(4):251–5.  
 

VERSION 2 – REVIEW 

REVIEWER MJ Medrano 
Carlos III Institute of Health. Spain. 

REVIEW RETURNED 22-Jan-2015 

 

GENERAL COMMENTS The questios raised in the first revision of the manuscript have been 
addressed correctly.   

 

REVIEWER Inbal Goldshtein 
Maccabi healthcare services, epidemiology and database studies 

unit, Israel 

REVIEW RETURNED 01-Feb-2015 

 

GENERAL COMMENTS The database used for the study is not appropriate to assess if the 
observed unadjusted, small differences in initiation rates are true 
and significant or not. Raw differences cannot be translated to any 
action-item from decision-makers.  
 
I would like, if possible, to suggest another idea to the authors to 
help revise and improve their manuscript and its usability to decision 
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makers.  
The database used for the study lacks information on critical clinical 
confounders to the association between region and statin initiation 
rate.  
Assuming data on drug prescriptions or dispensations is available 
(as was for statins), I would like to suggest a creative bypass: using 
initiation rate of anti-diabetic and anti-hypertensive drugs as 
surrogate markers for the presence of such morbidities. A finding of 
no significant differences between the regions in initiation rate of 
Glucofage, for example, may partially affirm the comparison of statin 
initiation rate (unadjusted to diabetes). However, a finding of 
substantial difference in Glucofage may stem either from physicians-
related factors or patients-related factors, and should be taken into 
account.  
 
I appreciate the opportunity to review this manuscript, and hope this 
additional message can be delivered to the authors.  
 
If the authors chose to incorporate such an analysis into their study, 
I would recommend considering acceptance of this manuscript.  
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