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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER Deborah N. Peikes 
Lori L. Timmins 
Mathematica Policy Research (U.S.A.) 

REVIEW RETURNED 23-Jan-2015 

 

GENERAL COMMENTS Overall, this is a nice, well-written paper that answers interesting 
questions. It employs rigorous statistical techniques. The major 
question we have is whether the findings are causal or reflect 
correlation. Furthermore, we would like the authors to include a 
more detailed discussion on what mechanisms may lead to the 
results, as well as a discussion of the policy implications.  
 
The objective of this paper is to explain the variability in potentially 
preventable hospital admissions, specifically for ambulatory care 
sensitive conditions (ACSCs). The authors test the roles of multiple 
factors, such as individual patient characteristics, health care 
centres, and physician characteristics (including resource use, as 
measured by prescription costs, number of visits, and number of 
specialist referrals).  
Overall, this is a nice, well-written paper that answers interesting 
questions. It has a good, motivating introduction and employs 
rigorous statistical techniques. The HLM model is both appropriate 
to address the question and allows a richer method to control for 
potential confounders.  
The major question we have is whether the findings are causal or 
reflect correlation. Can the authors explain the process by which 
patients are sorted to physicians? Do patients choose particular 
physicians or are they randomly allocated? If patients are randomly 
allocated to physicians, then the results are particularly compelling. 
However, if patients choose their physicians, then an underlying 
concern is that the estimates may partly reflect patients’ unobserved 
health services-seeking preferences, unobserved health status, or 
unobserved adherence. If they have different health services-
seeking preferences, perhaps patients with a stronger preference for 
health intervention or with high risk aversion choose physicians with 
a greater propensity to prescribe medication or request follow up 
visits. The patients’ preferences also may cause them to obtain 
more care in the hospital setting. While a risk adjuster is used, if it 
does not completely control for health status or adherence behavior, 
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and sicker or less adherent patients gravitate to certain physicians, 
we would also expect to see the observed patterns. Are the authors 
able to address this concern (possibly by adding a richer set of 
individual patient controls) or shed light on the extent to which this 
sorting of certain types of patients to different types of physicians 
likely occurs?  
Related to understanding whether the findings reflect correlation or 
are causal, can the authors include a more detailed discussion on 
what mechanisms may lead to these results? Why would more 
patient visits cause an increase in ACSCs, for example? One story 
might be that these physicians have more patient visits, are 
overworked, and subsequently reduce the time spent with each 
patient. In turn, this may lead to more errors such as not prescribing 
the proper medication for the underlying illness, as well as 
misdiagnosing (or not diagnosing) illnesses, which lead to the 
ACSCs. As part of the explanation, the authors might discuss how 
physicians are compensated. Do they have financial or other 
incentives to provide more visits or medications?  
There are some other minor points that could strengthen the paper. 
First, is a subgroup of individuals driving these results—for example, 
patients with higher risk scores or with certain illnesses? Deeper 
analysis of heterogeneity across patient types could both potentially 
shed light on mechanisms at play and be informative for policy. 
Second, a discussion of any policy implications of the results would 
make the study of broader appeal and general interest. Finally, have 
the authors estimated the model to analyze Emergency Department 
use too? If patients of low resource use physicians show up in the 
ED for similar preventable conditions, but are not admitted to the 
hospital, does this affect how we think of the of the results? 
 
The reviewer also provided a marked copy with detailed comments. 
Please contact the publisher for full information about it. 

 

REVIEWER Robert Fleetcroft 
Norwich Medical School, England 

REVIEW RETURNED 03-Feb-2015 

 

GENERAL COMMENTS Thank you for asking me to review this paper, which covers an 
important topic of variations in emergency admissions and is the first 
time to my knowledge that prescribing costs in primary care have 
been explored as possible explanatory factor for these admissions. 
To elaborate on my responses in the checklist:  
Abstract: In the conclusion page 4 line 5, the first sentence does not 
seem to be related to other parts of the abstract, not is it a 
conclusion of the results in the main text.  
Limitations: page 6. I would add that this is an observational study 
and as such it does not demonstrate causation  
Introduction: more references would be helpful in strengthening the 
argument (page 7 line 28) regarding the volume/ costs of 
prescription in primary care and quality of care. Here are 2 examples 
but I am sure there are other authors work you could use  
• Fleetcroft R, Cookson R. The relationship between prescribing 
expenditure and quality in primary care: an observational study. Br J 
Gen Pract 2006;56(529):613-9  
• Fleetcroft R, Cookson R, Steel N, et al. Correlation between 
prescribing quality and pharmaceutical costs in English primary care: 
national cross-sectional analysis. Br J Gen Pract 2011;61(590):556-
64 doi: 10.3399/bjgp11X593839[published Online First: Epub Date]|.  
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Line 34 page 8: Access is discussed in this paragraph in relation to 
emergency admissions. There are several studies in England 
examining the relationship between emergency admissions for 
particular conditions and access to primary care services, which 
could also be referenced.  
• Calderon-Larranaga A, Carney L, Soljak M, et al. Association of 
population and primary healthcare factors with hospital admission 
rates for chronic obstructive pulmonary disease in England: national 
cross-sectional study. Thorax 2011;66(3):191-6 doi: 
10.1136/thx.2010.147058[published Online First: Epub Date]|.  
• Brettell R, Soljak M, Cecil E, et al. Reducing heart failure 
admission rates in England 2004-2011 are not related to changes in 
primary care quality: national observational study. Eur J Heart Fail 
2013;15(12):1335-42 doi: 10.1093/eurjhf/hft107[published Online 
First: Epub Date]|.  
• Calderon-Larranaga A, Soljak M, Cecil E, et al. Does higher quality 
of primary healthcare reduce hospital admissions for diabetes 
complications? A national observational study. Diabet Med 
2014;31(6):657-65 doi: 10.1111/dme.12413[published Online First: 
Epub Date]|.  
• Soljak M, Calderon-Larranaga A, Sharma P, et al. Does higher 
quality primary health care reduce stroke admissions? A national 
cross-sectional study. Br J Gen Pract 2011;61(593):e801-7 doi: 
10.3399/bjgp11X613142[published Online First: Epub Date]|.  
• Bottle A, Tsang C, Parsons C, et al. Association between patient 
and general practice characteristics and unplanned first-time 
admissions for cancer: observational study. British journal of cancer 
2012;107(8):1213-9 doi: 10.1038/bjc.2012.320[published Online 
First: Epub Date]|.  
• Calderon-Larranaga A, Soljak M, Cowling TE, et al. Association of 
primary care factors with hospital admissions for epilepsy in 
England, 2004-2010: National observational study. Seizure 
2014;23(8):657-61 doi: 10.1016/j.seizure.2014.05.008[published 
Online First: Epub Date]|.  
One other relevant study on emergency admissions worth 
mentioning in the introduction is  
• Deraas TS, Berntsen GR, Jones AP, et al. Associations between 
primary healthcare and unplanned medical admissions in Norway: a 
multilevel analysis of the entire elderly population. BMJ open 
2014;4(4):e004293 doi: 10.1136/bmjopen-2013-004293[published 
Online First: Epub Date]|.  
Methods page 12 line 38; It appears here that area level deprivation 
is used as a proxy for access. And you mention access as an 
outcome in this study when discussing comparison with other 
studies (page 19 line 1). I would think this might be a step too far, as 
the measure (of deprivation) does not directly measure access.  
Unanswered questions page 20 line 14: this sentence suggests the 
findings are causal- as mentioned before this is an observational 
study and as such it does not demonstrate causation. 
 
The reviewer also provided a marked copy with detailed comments. 
Please contact the publisher for full information about it. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Name Lori L. Timmins, PhD (Researcher); Deborah N. Peikes, PhD, MPA (Senior Fellow)  

Institution and Country Mathematica Policy Research (U.S.A.)  

Please state any competing interests or state ‘None declared’: None declared  
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The objective of this paper is to explain the variability in potentially preventable hospital admissions, 

specifically for ambulatory care sensitive conditions (ACSCs). The authors test the roles of multiple 

factors, such as individual patient characteristics, health care centres, and physician characteristics 

(including resource use, as measured by prescription costs, number of visits, and number of specialist 

referrals).  

Overall, this is a nice, well-written paper that answers interesting questions. It has a good, motivating 

introduction and employs rigorous statistical techniques. The HLM model is both appropriate to 

address the question and allows a richer method to control for potential confounders.  

The major question we have is whether the findings are causal or reflect correlation. Can the authors 

explain the process by which patients are sorted to physicians? Do patients choose particular 

physicians or are they randomly allocated? If patients are randomly allocated to physicians, then the 

results are particularly compelling. However, if patients choose their physicians, then an underlying 

concern is that the estimates may partly reflect patients’ unobserved health services-seeking 

preferences, unobserved health status, or unobserved adherence. If they have different health 

services-seeking preferences, perhaps patients with a stronger preference for health intervention or 

with high risk aversion choose physicians with a greater propensity to prescribe medication or request 

follow up visits.  

 

The patients’ preferences also may cause them to obtain more care in the hospital setting. While a 

risk adjuster is used, if it does not completely control for health status or adherence behavior, and 

sicker or less adherent patients gravitate to certain physicians, we would also expect to see the 

observed patterns. Are the authors able to address this concern (possibly by adding a richer set of 

individual patient controls) or shed light on the extent to which this sorting of certain types of patients 

to different types of physicians likely occurs?  

 

 

R: As reviewers point out, we have designed an observational study.  

However, in our view, characteristics of the patients such as health services-seeking preferences or 

treatment adherence (after adjusting their morbidity and demographic and socioeconomic variables) 

have not played a relevant role in the differences observed among GPs in our study. To develop this 

point, we have added this explanation in “Strengths and limitations” section:  

 

“In our setting, patients are included in the physicians’ lists according to administrative criteria. 

Geographic proximity to the dwelling is the unique factor for assigning the patient to the health center. 

Although, on paper, each patient can choose among the doctors of her/his health center, actually 

such option is very limited and infrequently taken. First, there are not publicly available performance 

metrics of primary care providers that can guide patient preferences. Besides, patients find 

restrictions to change their doctor: in order to achieve equitable workloads, health centers establish 

rules to distribute patients and each GP have assigned a similar number of persons adjusting by age 

groups. Thus, even though the allocation of patients to doctors is not entirely driven by hazard, it 

seems very difficult that populations with particular unobserved characteristics (such as, health 

services-seeking preferences, unmeasured health status or treatment adherence) were concentered 

on the lists of some GPs.”  

Anyway, in our administrative sources of information there is no additional data available of the study 

population. So that, it is not feasible to adjust by new control variables related to patients behaviors.  

 

-------------  

 

Related to understanding whether the findings reflect correlation or are causal, can the authors 

include a more detailed discussion on what mechanisms may lead to these results? Why would more 

patient visits cause an increase in ACSCs, for example? One story might be that these physicians 
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have more patient visits, are overworked, and subsequently reduce the time spent with each patient. 

In turn, this may lead to more errors such as not prescribing the proper medication for the underlying 

illness, as well as misdiagnosing (or not diagnosing) illnesses, which lead to the ACSCs. As part of 

the explanation, the authors might discuss how physicians are compensated. Do they have financial 

or other incentives to provide more visits or medications?  

 

R: We have added these sentences in Methods section, in order to explain the lack of incentives to 

doctor by providing more visits, referrals or prescriptions:  

 

“General practitioners are salaried and their payment is composed of two parts: a larger fixed 

emolument and a small one (less than 10% of total) based on the number of patients assigned to their 

lists of patients; there are not financial incentives to the physicians for the number of visits they 

provide nor the fulfilment of objectives, such as restraints in prescriptions expenditure or number of 

referrals.”  

 

Respect to possible causal correlations, we can’t provide different explanations that the one 

presented in our manuscript. We don’t think that an excessive number of patient visits and, 

subsequently, doctors being overworked could generate a reduction in the number of referrals. In our 

view, the other way round is a more plausible hypothesis: some doctors try to avoid referrals and, 

possibly due to that, their patients need more prescriptions and following visits to GP; conceivably this 

sequence might generate some inappropriate accessibility to specialized care for patients. That is 

why we label these physicians as “strong gatekeepers”. In that sense, we have added a small 

paragraph supporting a more integrated organizational model, including primary and specialized care.  

However, as we develop in “Unanswered questions and future research” section, visits, prescriptions 

and referrals are diverse in nature. Therefore, further studies are needed to confirm or disprove such 

hypothesis.  

 

---------------  

 

There are some other minor points that could strengthen the paper. First, is a subgroup of individuals 

driving these results—for example, patients with higher risk scores or with certain illnesses? Deeper 

analysis of heterogeneity across patient types could both potentially shed light on mechanisms at play 

and be informative for policy.  

 

R: In our view, analyses of subpopulations of patients (for example, patients with multimorbidity) are 

beyond the aim of our study. In fact, we consider that they could be the objective for subsequent 

research projects  

 

 

----------  

Second, a discussion of any policy implications of the results would make the study of broader appeal 

and general interest.  

 

R: As stated before, we have added a small paragraph supporting a more integrated organizational 

model, including primary and specialized care.  

 

---------  

 

Finally, have the authors estimated the model to analyze Emergency Department use too? If patients 

of low resource use physicians show up in the ED for similar preventable conditions, but are not 

admitted to the hospital, does this affect how we think of the of the results?  
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R: We don’t have experience with the study of Preventable Emergency Room Visits and we don’t 

have data relative to such issue.  

 

----------  

----------  

 

Reviewer Name Robert Fleetcroft  

Institution and Country Norwich Medical School, England  

Please state any competing interests or state ‘None declared’: I am PI for a NIHR grant for a study on 

reducing emergency hospital admissions  

http://public.ukcrn.org.uk/search/StudyDetail.aspx?StudyID=15313  

 

 

Please leave your comments for the authors below Thank you for asking me to review this paper, 

which covers an important topic of variations in emergency admissions and is the first time to my 

knowledge that prescribing costs in primary care have been explored as possible explanatory factor 

for these admissions. To elaborate on my responses in the checklist:  

 

Abstract: In the conclusion page 4 line 5, the first sentence does not seem to be related to other parts 

of the abstract, not is it a conclusion of the results in the main text.  

 

R: We have deleted such sentence  

 

-----------  

Limitations: page 6. I would add that this is an observational study and as such it does not 

demonstrate causation  

 

R: We have added a sentence recalling that this is an observational study  

 

----------  

Introduction: more references would be helpful in strengthening the argument (page 7 line 28) 

regarding the volume/ costs of prescription in primary care and quality of care. Here are 2 examples 

but I am sure there are other authors work you could use  

 

 

• Fleetcroft R, Cookson R. The relationship between prescribing expenditure and quality in primary 

care: an observational study. Br J Gen Pract 2006;56(529):613-9  

• Fleetcroft R, Cookson R, Steel N, et al. Correlation between prescribing quality and pharmaceutical 

costs in English primary care: national cross-sectional analysis. Br J Gen Pract 2011;61(590):556-64 

doi: 10.3399/bjgp11X593839[published Online First: Epub Date]|.  

 

R: According to the recommendation of the reviewer a sentence has been added to the introduction 

and also we have included one of the references  

 

-----------  

 

Line 34 page 8: Access is discussed in this paragraph in relation to emergency admissions. There are 

several studies in England examining the relationship between emergency admissions for particular 

conditions and access to primary care services, which could also be referenced.  

• Calderon-Larranaga A, Carney L, Soljak M, et al. Association of population and primary healthcare 

factors with hospital admission rates for chronic obstructive pulmonary disease in England: national 
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cross-sectional study. Thorax 2011;66(3):191-6 doi: 10.1136/thx.2010.147058[published Online First: 

Epub Date]|.  

• Brettell R, Soljak M, Cecil E, et al. Reducing heart failure admission rates in England 2004-2011 are 

not related to changes in primary care quality: national observational study. Eur J Heart Fail 

2013;15(12):1335-42 doi: 10.1093/eurjhf/hft107[published Online First: Epub Date]|.  

• Calderon-Larranaga A, Soljak M, Cecil E, et al. Does higher quality of primary healthcare reduce 

hospital admissions for diabetes complications? A national observational study. Diabet Med 

2014;31(6):657-65 doi: 10.1111/dme.12413[published Online First: Epub Date]|.  

• Soljak M, Calderon-Larranaga A, Sharma P, et al. Does higher quality primary health care reduce 

stroke admissions? A national cross-sectional study. Br J Gen Pract 2011;61(593):e801-7 doi: 

10.3399/bjgp11X613142[published Online First: Epub Date]|.  

• Bottle A, Tsang C, Parsons C, et al. Association between patient and general practice 

characteristics and unplanned first-time admissions for cancer: observational study. British journal of 

cancer 2012;107(8):1213-9 doi: 10.1038/bjc.2012.320[published Online First: Epub Date]|.  

• Calderon-Larranaga A, Soljak M, Cowling TE, et al. Association of primary care factors with hospital 

admissions for epilepsy in England, 2004-2010: National observational study. Seizure 

2014;23(8):657-61 doi: 10.1016/j.seizure.2014.05.008[published Online First: Epub Date]|.  

One other relevant study on emergency admissions worth mentioning in the introduction is  

• Deraas TS, Berntsen GR, Jones AP, et al. Associations between primary healthcare and unplanned 

medical admissions in Norway: a multilevel analysis of the entire elderly population. BMJ open 

2014;4(4):e004293 doi: 10.1136/bmjopen-2013-004293[published Online First: Epub Date]|.  

 

R: Although relevant, we think that these references don’t exactly match with the concept of ACSC 

that we are employing. Most of them present results of specific pathologies and the paper of Dearaas 

TS et al. analyzes unplanned non-surgical admissions, which, as such authors explain, are different to 

ACSC.  

 

--------------  

 

Methods page 12 line 38; It appears here that area level deprivation is used as a proxy for access. 

And you mention access as an outcome in this study when discussing comparison with other studies 

(page 19 line 1). I would think this might be a step too far, as the measure (of deprivation) does not 

directly measure access.  

 

R: We consider that the deprivation level is a proxy of the socioeconomic status of the population. In 

Methods we refer to availability of resources in a community, but in Discussion section we are 

speaking about accessibility to health care.  

 

Therefore we agree that the reiteration of the same can be misleading, so we have replaced the first 

one for “socioeconomic status of people living in a community”.  

 

-------------  

 

Unanswered questions page 20 line 14: this sentence suggests the findings are causal- as  

mentioned before this is an observational study and as such it does not demonstrate causation.  

 

 

R: We have modified such sentence. The new form is:  

“This study indicates how certain ways of working among primary care doctors are associated to 

different outcomes in terms of preventable hospitalization of patients. However, it does not allow us to 

establish the causes of these differences.”  
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------------- 

VERSION 2 – REVIEW 

REVIEWER Deborah N. Peikes 
Lori L. Timmins 
Mathematica Policy Research (U.S.A.) 

REVIEW RETURNED 05-Mar-2015 

 

GENERAL COMMENTS We enjoyed reading your paper. We suggest just a bit more 
discussion of potential factors that could drive the results and for this 
to be more central in the text. It is of policy importance and could 
motivate future research. We also recommend more descriptive 
statistics showing variability of patient characteristics across 
physicians within a given health center. We provide more detailed 
feedback in the attachment.  
 
The reviewer also provided a marked copy with detailed comments. 
Please contact the publisher for full information about it. 

 

VERSION 2 – AUTHOR RESPONSE 

" First, we suggest that the new text that the authors added describing how patients are allocated to 

physicians within a health center (the paragraph at the top of page 18) be moved from the “Strengths 

and Limitations” section to the “Setting” section.  

 

>>> Such change has been done.  

 

----------  

 

We were pleased with the detail in this new paragraph, and the allocation of patients makes it less 

likely that the results are driven by patient selection. We do, however, still wonder if the authors could 

provide descriptive statistics supporting their assertion that patient types (e.g., age, illness, risk, etc.) 

are evenly distributed across physicians within a given health center and that it’s difficult for patients 

to change physicians. This could be useful to support the authors’ argument that sorting between 

physicians and patients is unlikely occurring based on unobservable patient/physician characteristics. 

If the authors find large variation in observable characteristics, then this would suggest there could be 

large variation in unobservables in how patients are matched to physicians. For example, the authors 

could run a regression of patient characteristics on physician and health center fixed effects. If the 

authors do not find large variation in the distribution of observable patient characteristics across 

physicians within a health center, then this would provide further evidence strengthening their 

argument that unobserved patients characteristics are unlikely driving the results.  

 

 

>>> To describe the heterogeneity of patients’ characteristics among the physicians’ lists we have 

estimated intraclass correlations (ICC) for age and sex. We have developed multilevel mixed models 

of random effects, analyzing the contribution to variability from the levels of GPs and health centers.  

 

ICC  

Variable Intra-GPs Intra-Health Centers  

Age 0.024 0.009  

Sex 0.004 0.002  
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These results show that the variability in such characteristics of the patients is small, but present. So, 

although in our opinion it seems improbable that the patients with particular unobserved 

characteristics were concentered on the lists of some GPs, we must admit such possibility. 

Consequently, we have added a sentence in limitations section  

 

“Similarly, other characteristics of patients (such as health services-seeking preferences, unmeasured 

health status or treatment adherence) were not observed.”  

 

------------------  

 

Second, we recommend that the authors elaborate further on what could be driving their results and 

make this discussion more central to the paper. The authors suggest in passing that physicians not 

passing the baton to specialists could play a role. We think this should be discussed more 

prominently, along with some conjecture about why some doctors are referring less than others, given 

they have a disincentive to not refer (i.e. their time, with no additional compensation). Is it differences 

in practice styles or training between physicians that are driving the results? This is of particular policy 

importance and would motivate the direction of future research.  

 

>>>> We have added three new paragraphs in the section “Significance of the study. Potential 

explanations and implications for doctors and managers”  

 

“Although from an observational study as ours is not possible to demonstrate causal correlations, our 

analysis suggest that certain clinical practice patterns of primary care doctors have an effect on the 

outcomes of care. In particular, we have observed that GPs holding a more than expected number of 

visits with patients, higher prescribing costs or lower referrals rate is associated with higher rates of 

preventable admissions.  

 

In our opinion, physicians practice styles may play a central role and a plausible hypothesis is that 

some doctors try to avoid referrals and, due to that, their patients need more prescriptions and 

following visits to GP; conceivably this sequence might generate some inappropriate accessibility to 

specialized care for patients.  

 

Other alternative explanations (such as, populations with particular unobserved characteristics being 

concentered on the lists of some GPs or that patients after a hospital discharge due to ACSC seek for 

GPs attention but elude being referred to specialized care) seem unlikely. Physician training can 

influence referral decision making, but in the Basque Country most of GPs have completed the Family 

Medicine Residency Program and only a very scarce number of doctors are not family physicians. 

GPs are not allowed to make choices about the specialist to whom refer their patients nor receive 

additional compensations for referrals. Even though in our setting there are GPs working in rural and 

urban locations, the uneven distribution of specialists between geographic areas has not affected our 

results, since health center random effects are included in the estimations. “  

 

 

-------------------  

 

As part of this discussion, we recommend that the authors note explicitly that shortages of specialists 

in a region are unlikely driving these results given that health center fixed effects are included in the 

estimation. We recommend this because readers without econometrics training may miss this point.  

 

>>>>> See the previous comment.  
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----------------------  

 

We also suggest that in the “Limitations” on the second tab of page 6 where the authors write that 

“There are factors unrelated to primary care itself that could have an effect on hospital admissions”, 

that they give explicit examples of such factors.  

 

>>>>> We have modified such sentence. The current one is:  

 

“There are factors unrelated to primary care itself (such as variation in outpatient specialized care 

quality or hospital admission criteria) that could have an effect on hospital admissions. “  

 

 

_________  

 

Third, a few small changes in wording are recommended:  

 

“the” appears to be missing before “planning and provision” in the first line of the “Setting” section on 

page 10  

 

>>>> Such change has been done.  

 

-------------  

 

 

Also in this section, “salary” might be more familiar than “emolument” for most readers (the top of 

page 11).  

 

>>>>The word “emolument” has been substituted by “remuneration”  

 

---------------  

 

In the first sentence in “Discussion, main findings”, the authors could soften their language to 

ensure they are not making causal statements- rather than saying “GPs have an effect on the risk…” 

we would suggest “GPs are associated with the risk...”  

 

Such change has been done. 
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