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VERSION 1 - REVIEW 

REVIEWER Mark Ashworth 
King's College London 

REVIEW RETURNED 29-Jun-2015 

 

GENERAL COMMENTS 1) Abstract, Results: Not only has the Slope Index reduced over the 
study period but the FTE GPs per 100,000 population have 
increased in the most deprived quintile such that by the end of the 
study period cited, there were more FTE GPs in the most deprived 
quintile than in the least deprived quintile. This is a headline finding 
and could be further emphasised. On the other hand, the Results 
summary in the Abstract refers to the period 2006/7 to 2011/12 
whereas the study measured changes 2004/5 to 2013/14. What 
happened in the later years of the study? A fuller summary of the 
Results is needed, otherwise the summary could appear to be 
selective reporting.  
 
2) Abstract, Conclusions; its is perhaps overstating the case to say: 
'This may not have completely eliminated socioeconomic 
inequality.....'. The authors should clarify that their statement only 
applies to the provision of GPs.  
 
3) Introduction. Twice in the Introduction, the authors refer to the 
advantage of studying small area inequalities in GP supply; previous 
studies had only used larger areas as units of analysis. Can the 
authors provide evidence whether the use of larger areas is likely to 
under-estimate or over-estimate these inequalities?  
 
4) Data and Methods: the authors used the Attribution Data Set 
(ADS) to study practice level deprivation. This is a considerable 
strength of the present study. Many studies describe the deprivation 
of the registered population of each practice by using the 
characteristics of the area linked to the practice postcode, thus 
compromising the findings because of the ecological fallacy. This 
study avoids this trap. The authors should state more clearly how 
the ADS provides patient level (rather than practice level) 
deprivation data.  
 
5) Slope Index of Inequality (SII): the description of this important 
measure could be clarified. Readers unfamilair with the SII will not 
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know what the numerical values mean (what is high inequality and 
what is low inequality). Perhaps an example of how the SII has been 
used in other studies of inequality would help; at the least, the 
numerical values should be explained. This is important in order for 
readers to interpret the main findings (eg the fall from +5.2 to -
2.1).The authors have incorrectly termed the abbreviation as 'SSI' in 
places.  
 
6) The finding of reducing inequality (in GP supply) needs to be 
countered by the fact that in the final study year, there was an 
overall drop in FTE GPs per head of population. This reduction in 
FTE GPs, although small, needs to be emphasised.  
 
7) Results: as in the Abstract, the Results section mostly selects 
findings/changes over specific years within the whole study. The full 
picture for the whole duration of the study period needs to be 
presented.  
 
8) Discussion, pg11. It is indeed surprising that previous initiatives 
over 20yrs had failed to reduce inequalities in GP supply. In 
contrast, the EAPMC scheme was clearly an example of a 
successful policy initiative. The authors could say more about the 
details of this scheme: the funding (approx.), how new practices 
were opened (presumably government funded investment in 
property), incentives for GPs, etc.  
 
9) To international readers, there will not be an awareness of the 
approximate population covered by the 38 PCTs which received 
EAPMS funding.  
 
10) The authors state that the Carr-Hill formula may have 
underestimated need in deprived areas. Does the Barnett, Mercer 
paper in The Lancet offer an estimate of the extent to which 
deprivation may result in increased workload, at least in terms of 
Long Term Conditions?  
 
11) Appendix Section 2 (pg31): I found this section difficult to follow 
as the abbreviations and detail were not given on the page of the 
Tables. For example, Table A2.1 doesnt define what the 
abbreviations Q1, Q5, ABS_GAP, SII, etc etc mean. It should be 
obvious from the text of the paper but a brief footnote would help.  
 
12) Similarly, summarising the description of each Section on pp21-
22 meant constantly flicking back up to these pages when trying to 
interpret the graphs. For example, it was only when I got to the 
graphs in Section 8 (pg50) that I realised these were the all-
important data describing the findings when deprivation were 
reanalysed at practice rather than at patient level; and in Section 15 
where data were analysed at CCG level rather than practice level. 
The Slope Index of Inequality appears to follow the same trend but 
show a smaller effect when analysed at practice or CCG level. The 
exact magnitude of difference could usefully be added to the text of 
the article.  
 
13) The Appendix section 10 onwards describes the findings, 
subdivided by Region. There are an aweful lot of data/graphs to 
wade through. Any key differences could usefully be added to the 
text of the article. 

 

 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-2015-008783 on 19 January 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


REVIEWER Roy Dobson 
University of Saskatchewan  
Canada 

REVIEW RETURNED 17-Oct-2015 

 

GENERAL COMMENTS Thank you for the opportunity to review the manuscript bmjopen-
2015-008783 entitled, “Unequal socioeconomic distribution of the 
primary care workforce: whole-population small area longitudinal 
study. While my own experience with this type of statistical analysis 
is limited, based on my understanding of the subject and 
conclusions drawn from the results presented , I would recommend 
acceptance of this paper.  
 
The introduction is well written with a clear identification of the of the 
health system challenge the research is seeking to address, along 
with clearly stated aims: 1) to measure socioeconomic inequality in 
GP supply from 2004/05 to 2013/14; and 2) to examine whether the 
Equitable Access to Medical Primary Care programme was related 
to any beneficial impact on reducing this socioeconomic inequality 
using small area variation.  
 
The section on data and methods was concise and easy to follow. 
The authors also identified a number of actions taken to ensure the 
robustness of the data and modelling parameters that would give 
one greater confidence in the study findings. The results were 
clearly stated and the tables and figures enhanced the written text 
rather than merely restating the findings.  
 
The discussion was thoughtful and appropriate based on the results 
produced and the limitations inherent in the use of administrative 
data. To conclude, I found the research informative, and I believe it 
makes an important contribution, both in its findings and the novel 
methodology employed to obtain these findings. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1: Mark Ashworth, King's College London, UK 

Thank you for asking me to review this paper which is an excellent investigation of an important issue, 

the mismatch between GP supply and social deprivation. Comments: 

 

1. Abstract, Results: Not only has the Slope Index reduced over the study period but the FTE GPs per 

100,000 population have increased in the most deprived quintile such that by the end of the study 

period cited, there were more FTE GPs in the most deprived quintile than in the least deprived 

quintile. This is a headline finding and could be further emphasised. On the other hand, the Results 

summary in the Abstract refers to the period 2006/7 to 2011/12 whereas the study measured changes 

2004/5 to 2013/14. What happened in the later years of the study? A fuller summary of the Results is 

needed, otherwise the summary could appear to be selective reporting. 

 

- The results section of the abstract has now been revised to focus on the results for the full study 

period and to emphasise the reversal of the inequality by the end of the study period. This section 

now reads: 
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In 2004/5 inequality in primary care supply as measured by the SII in FTE GPs was 4.2 (95% CI: 3.1 

to 5.3) GPs per 100,000. By 2013/14 this SII had fallen to -0.7 (95% CI: -2.5 to 1.1) GPs per 100,000. 

The number of FTE GPs per 100,000 serving the most deprived fifth of small areas increased over 

this period from 54.0 to 60.5, while increasing from 57.2 to 59.9 in the least deprived fifth so that by 

the end of the study period there were more GPs per 100,000 need adjusted population in the most 

deprived areas than in the least deprived. The increase in GP supply in the most deprived fifth of 

neighbourhoods was larger in areas that received targeted investment for establishing new practices 

under the “Equitable Access to Primary Medical Care”. 

 

2. Abstract, Conclusions; its is perhaps overstating the case to say: 'This may not have completely 

eliminated socioeconomic inequality.....'. The authors should clarify that their statement only applies to 

the provision of GPs. 

 

- Abstract amended accordingly: the conclusion of the revised abstract now reads: 

“There was a substantial reduction in socioeconomic inequality in family physician supply associated 

with national policy. This policy may not have completely eliminated socioeconomic inequality in 

family physician supply since existing need adjustment formulae do not fully capture the additional 

burden of multimorbidity in deprived neighbourhoods. The small area approach introduced in this 

study can be used routinely to monitor socioeconomic inequality of access to primary care and to 

indicate workforce shortages in particular neighbourhoods.” 

 

3. Introduction. Twice in the Introduction, the authors refer to the advantage of studying small area 

inequalities in GP supply; previous studies had only used larger areas as units of analysis. Can the 

authors provide evidence whether the use of larger areas is likely to under-estimate or over-estimate 

these inequalities? 

 

- We have evidence of this in our supplementary appendices where we have conducted the same 

analysis at PCT and CCG level. We have signposted this appendix in the revised paper and have 

made specific comments about this small area level result in the results section of the revised 

submission saying: 

“The reduction in the SII between 2006/7 and 2011/12 when measured at LSOA level (average 

population 1,500) was 7.3 (95% CI: 4.9 to 9.7). The same reduction in SII when measured at the 

much larger CCG level (average population 250,000) was 6.9 (95% CI: 1.7 to 12.1). The greater value 

of the change in SII found when using the finer grained geography demonstrates that by conducting 

our analysis at the small area level we are able to identify both changes in within CCG inequality as 

well as changes in between CCG inequality, the first of which would have been overlooked had the 

analysis been conducted at the larger unit of analysis.” 

 

4. Data and Methods: the authors used the Attribution Data Set (ADS) to study practice level 

deprivation. This is a considerable strength of the present study. Many studies describe the 

deprivation of the registered population of each practice by using the characteristics of the area linked 

to the practice postcode, thus compromising the findings because of the ecological fallacy. This study 
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avoids this trap. The authors should state more clearly how the ADS provides patient level (rather 

than practice level) deprivation data. 

 

- While this study does avoid using practice postcode for deprivation we do not want to over claim this 

strength as the ADS allows us to assign deprivations to patients based on the LSOA they live in rather 

than at individual level so there is still scope for ecological fallacy. 

 

5. Slope Index of Inequality (SII): the description of this important measure could be clarified. Readers 

unfamilair with the SII will not know what the numerical values mean (what is high inequality and what 

is low inequality). Perhaps an example of how the SII has been used in other studies of inequality 

would help; at the least, the numerical values should be explained. This is important in order for 

readers to interpret the main findings (eg the fall from +5.2 to -2.1).The authors have incorrectly 

termed the abbreviation as 'SSI' in places. 

 

- We have now explained how to interpret the SII more intuitively in the methods section and 

corrected the ‘SSI’ typo’s. 

The explanation now reads: 

“The SII can be interpreted as the modelled difference in the number of FTE GPs per 100,000 

population between the most and least deprived small areas (the absolute gap); while the RII can be 

interpreted as this difference as a proportion of the national average (the proportionate gap). ” 

 

6. The finding of reducing inequality (in GP supply) needs to be countered by the fact that in the final 

study year, there was an overall drop in FTE GPs per head of population. This reduction in FTE GPs, 

although small, needs to be emphasised. 

 

- There was a small fall in the GP headcount per 100,000 population in the final year of the study but 

actually a small increase in the equivalent GP FTE figure (see table 1). I think the point we want to 

make is that whilst the number of GPs per head has not changed much between 2006/7 and 2013/14 

the way that they have been distributed has changed significantly. We have clarified this in the results 

section of the paper. Which has a section that now reads: 

“In England as a whole, GP supply increased relative to population need from 2004/5 to 2006/7 but 

remained approximately stable thereafter. The geographical distribution of this GP supply in relation 

to the deprivation of the areas served by GPs however, changed substantially over the study period.” 

 

7. Results: as in the Abstract, the Results section mostly selects findings/changes over specific years 

within the whole study. The full picture for the whole duration of the study period needs to be 

presented. 
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- The results section has now been amended to put this key period into context. We do however still 

think it is worth emphasising what happened over this period during which there was a concerted 

national effort to tackle inequality in primary care supply. 

 

8. Discussion, pg11. It is indeed surprising that previous initiatives over 20yrs had failed to reduce 

inequalities in GP supply. In contrast, the EAPMC scheme was clearly an example of a successful 

policy initiative. The authors could say more about the details of this scheme: the funding (approx.), 

how new practices were opened (presumably government funded investment in property), incentives 

for GPs, etc. 

 

- We have added some more details about the EAPMC programme in the introduction: 

“In the late 2000s following the 2006 White Paper “Our Health, Our Care, Our Say”, a renewed effort 

was made to increase GP supply in deprived areas as part of wider attempts to meet government 

targets for reducing health inequality.[24 27-29] Most notably, the “Equitable Access to Primary 

Medical Care” programme that invested £250 million towards establishing new general practices and 

GP led heath centres as well as extending opening hours and expanding services in the 38 most 

“under-doctored” Primary Care Trust (PCT) areas[28]. This programme was announced by a Labour 

government in the 2006 White Paper, funded from 2008,[28] and wound down from 2011, a year or so 

after the new Coalition government came to power.[30]” 

 

9. To international readers, there will not be an awareness of the approximate population covered by 

the 38 PCTs which received EAPMS funding. 

 

- We have now added details of this to the methods section which now reads: 

“We then compared changes in GP supply by deprivation group of LSOAs within these “under-

doctored” PCTs (which cover a population of approximately 10 million people) with changes in GP 

supply in deprivation groups of LSOAs within the remaining PCTs (which cover approximately 43 

million people), focusing on change between the year the policy was announced, in 2006, and the 

year the policy was wound down, in 2011.” 

 

10. The authors state that the Carr-Hill formula may have underestimated need in deprived areas. 

Does the Barnett, Mercer paper in The Lancet offer an estimate of the extent to which deprivation 

may result in increased workload, at least in terms of Long Term Conditions? 

 

- The Barnett, Mercer paper is valuable in the way it quantifies the social patterning of multi-morbidity 

in Scotland. This is a useful first step towards getting to what we require – which is quantifying the 

implications of this multi-morbidity in terms of need for healthcare which in this case would be GP 

workload – as far as we are aware this missing link has not yet been convincingly modelled. 
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11. Appendix Section 2 (pg31): I found this section difficult to follow as the abbreviations and detail 

were not given on the page of the Tables. For example, Table A2.1 doesnt define what the 

abbreviations Q1, Q5, ABS_GAP, SII, etc etc mean. It should be obvious from the text of the paper 

but a brief footnote would help. 

 

- Notes have now been added to the beginning of this section of the appendix to help guide the reader 

through the abbreviations used 

 

12. Similarly, summarising the description of each Section on pp21-22 meant constantly flicking back 

up to these pages when trying to interpret the graphs. For example, it was only when I got to the 

graphs in Section 8 (pg50) that I realised these were the all-important data describing the findings 

when deprivation were reanalysed at practice rather than at patient level; and in Section 15 where 

data were analysed at CCG level rather than practice level. The Slope Index of Inequality appears to 

follow the same trend but show a smaller effect when analysed at practice or CCG level. The exact 

magnitude of difference could usefully be added to the text of the article. 

 

- We have included much of this summary information and further explanatory notes at the beginning 

of the relevant sections of the appendix to make these easier to navigate without having to flick back 

and forth. 

The point about the difference between the small area level result and the same results at larger 

levels of geographical aggregation has now been added to the results section and an additional table 

of results at CCG level has been added to appendix section 2: “The reduction in the SII between 

2006/7 and 2011/12 when measured at LSOA level (average population 1,500) was 7.3 (95% CI: 4.9 

to 9.7). The same reduction in SII when measured at the much larger CCG level (average population 

250,000) was 6.9 (95% CI: 1.7 to 12.1). The greater value of the change in SII found when using the 

finer grained geography demonstrates that by conducting our analysis at the small area level we are 

able to identify both changes in within CCG inequality as well as changes in between CCG inequality, 

the first of which would have been overlooked had the analysis been conducted at the larger unit of 

analysis.” 

 

13. The Appendix section 10 onwards describes the findings, subdivided by Region. There are an 

aweful lot of data/graphs to wade through. Any key differences could usefully be added to the text of 

the article. 

 

- We have tried to signpost key parts of the appendix more clearly in the revised submission. 

 

 

Reviewer 2: Roy Dobson, University of Saskatchewan, Canada 

Thank you for the opportunity to review the manuscript bmjopen-2015-008783 entitled, “Unequal 

socioeconomic distribution of the primary care workforce: whole-population small area longitudinal 

study. While my own experience with this type of statistical analysis is limited, based on my 
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understanding of the subject and conclusions drawn from the results presented, I would recommend 

acceptance of this paper. 

The introduction is well written with a clear identification of the of the health system challenge the 

research is seeking to address, along with clearly stated aims: 1) to measure socioeconomic 

inequality in GP supply from 2004/05 to 2013/14; and 2) to examine whether the Equitable Access to 

Medical Primary Care programme was related to any beneficial impact on reducing this 

socioeconomic inequality using small area variation. 

The section on data and methods was concise and easy to follow. The authors also identified a 

number of actions taken to ensure the robustness of the data and modelling parameters that would 

give one greater confidence in the study findings. The results were clearly stated and the tables and 

figures enhanced the written text rather than merely restating the findings. 

The discussion was thoughtful and appropriate based on the results produced and the limitations 

inherent in the use of administrative data. To conclude, I found the research informative, and I believe 

it makes an important contribution, both in its findings and the novel methodology employed to obtain 

these findings. 

 

 

VERSION 2 – REVIEW 

REVIEWER Mark Ashworth 
King's College London  
UK 

REVIEW RETURNED 27-Oct-2015 

 

GENERAL COMMENTS All 13 of the issues I raised in my initial Referee's comments have 
been addressed. There has been a substantial re-drafting of this 
paper. I think this revised version now offers an important evaluation 
of a (rare) successful policy initiative addressing health inequality   
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