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VERSION 1 - REVIEW 

REVIEWER Dr. Susanne Schnitzer 
Department of Medical Sociology and Rehabilitation Science, 
Charité -Universitätsmedizin Berlin, Germany 

REVIEW RETURNED 08-Mar-2016 

 

GENERAL COMMENTS 2) Abstract:  
page 2, line 19: I would add the time span (...visited at least one 
specialist without a referral in the first quarter of 2011.)  
 
line 20: amount of patients (3.623.831) differ from the result part 
(3.616.510).  
 
line 45-51: Conclusions:  
 
The study is not able to show if the cost reduction of coordinated 
care leads to improved care. Thus, the conclusion should refer more 
to the costs, e.g. “coordinated patients are less costly despite being 
older and suffering from more chronic diseases.”  
 
8) References:  
I am wondering why the authors didn't discuss German results of 
gatekeeping. For instance, in our research we could show that 
participants in programs of general practitioner-centered health care 
(gatekeeping) go more often to GP's and specialists than non-
participants (Schnitzer et al. 2011). Other German studies show 
similar results (Höhne et al. 2009, Ose et al. 2008...). This might be 
inconsistent with your results, because a higher frequency of doctor 
visits indicate higher costs. Even though this is probably largely 
attributed to the different data sets, the German results should be 
discussed.  
 
10) Are the results presented clearly?  
page 9, line 18-30: This should be described when figure 1 is first 
mentioned (page 8, line 44).  
 
page 9, line 44: I would add in brackets "total costs" (“when the 
financial claims of GPs and specialists are combined (total costs), 
uncoordinated...).  
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11) Conclusions:  
page 11, line 47-48: In my opinion, the conclusion "Nevertheless, 
our results might indicate that patients mostly benefit from 
coordinated care in the German health system" is not justified by the 
results. The study solely analyses costs of coordinated care and not 
the effects on the quality of health care.  
 
Overall:  
page 3, Strength and limitations:  
There are other national and international studies about coordinated 
care (gatekeeping).  
I would modify the expression "real-life".  
Another limitation of claims data is that there is a lack of data on 
social determinants (e.g. education level, income, migration 
background...). Moreover the diagnoses were ascertained from 
claims data and not made by specially trained personnel in the 
context of a primary data assessment. I would recommend to 
discuss how these limitations might affect the study results.  
 
Page 4, Introduction:  
The authors describe the co-payment of € 10 as an important reform 
measure in the German health care system, with the aim to reduce 
the number of physician visits. But there was another and more 
important reform measure in this context, the so called 
"Hausarztmodell". This programme of GP-centred health care 
(gatekeeping) for statutory health insurance holders aim to 
strengthen the role of GPs as gatekeeper in the health system. 
Another key objective of the programme is to reduce the number of 
visits to specialists and to avoid a so called “doctor-hopping”. 
Participants of this gatekeeping programme are obligated to use 
services of medical specialists only with referral of the GP.  
 
I would recommend to integrate the implementation and current 
situation in Germany regarding this programme. As far as I know, 
especially in Bavaria a lot of patients take part in that 
“Hausarztmodell”.  
 
Statistical analysis  
page 6, line 53-58.  
In my opinion, hypotheses should be stated in the introduction/ 
background. I would delate the second hypotheses, because the 
authors didn't focus on these results in the paper. Furthermore, this 
hypotheses is not part of the research question. Otherwise the 
results regarding this second hypotheses should be more 
pronounced and discussed (the differences between the two groups 
are also described in other studies, such as Schnitzer et al. 2011).  

 

REVIEWER Peter Groenewegen 
NIVEL - Netherlands Institute for Health Services Research  
The Netherlands 

REVIEW RETURNED 16-Mar-2016 

 

GENERAL COMMENTS On the whole this is a very interesting and timely paper. It uses 
claims data from the German statutory health insurance to analyse 
cost differences between coordinated and uncoordinated care. It 
adds to the stock of knowledge on the effects of strong primary care 
on health expenditures. There is a dearth of studies into these topics 
within European countries.  
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Abstract:  
The abstract might be difficult to follow because the terms 
coordinated and uncoordinated patients are not directly familiar and 
only defined in the abstract under ‘participants’.  
 
Introduction: The definition of coordinated and uncoordinated care 
needs more explanation. It is unclear from the introduction (p.4, lines 
52-58), where the co-payment system of 2004-2012 is described, 
whether a distinction was made between general practitioners and 
ambulatory specialists. If the first visit in a three month period was to 
an ambulatory specialist and if this ambulatory specialist referred a 
patient to another ambulatory specialist, was the co-payment then 
waived? I would prefer a bit more description of the system to make 
it clearer for non-German readers.  
This relates also to the definition of uncoordinated care that is used 
in the analysis. It is defined as a second visit in a three month period 
to an ambulatory specialist without referral. It is implicit whether or 
not the first ambulatory physician that was consulted, was a GP or 
an ambulatory specialist. By the way, visiting multiple GPs (without 
referral) in a three month period (doctor shopping) could also be 
seen as uncoordinated care.  
Patients with mental disorders are separately analyzed, because 
they are a category that would especially benefit from coordinated 
care. This was not very well introduced in the introduction and just 
came up in the paragraph that describes the aim of the study (p.5, 
lines 14-22). I wondered if the authors are also planning an analysis 
of patients with multi-morbidity in general.  
 
Ethics statement: I missed a statement on the ethics side of using 
this type of data. It would be interesting to know how the use of 
claims data is regulated in Germany.  
 
Main outcome of the study: The main outcome of the study is total 
health care costs. It was unclear if this includes all costs (also 
hospital costs) or the total costs of ambulatory care. I suppose only 
the costs of ambulatory care, but this should be made clear.  
 
Design of the study: the design of the study is appropriate. Data 
were used for 2011 and the reason for this was that at that time the 
co-payment still existed. The change of incentives is described in the 
introduction, but not further used in the analysis. It would be 
interesting to see whether the results for 2011 do still apply for 2012 
and later and whether or not uncoordinated care has changed after 
abolishing the co-payment. This could be addressed in the 
discussion.  
 
Statistical analysis: propensity score matching seems to me an 
appropriate way of analyzing this data. I am not an expert in this 
field, but I have the feeling that at some points more information is 
needed to really understand what the authors have done.  
- What type of matching was used? Why matching without 
replacement?  
- How was clustering of patients handled? Patients are both 
clustered in the practice of origin (where they had a first visit during 
a three month period) and in the practice of further visits. Moreover 
index patients and their controls may be from different practices. 
One of the matching variables is area deprivation (BIMD); this is an 
area characteristic. Was it distributed over the patients?  
- As indicator for the success of the matching, only the standardized 
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difference was reported.  
- A helpful practical introduction to PSM is Stewart EA. Matching 
methods for causal inference: a review and look forward. Statistical 
Science 2010;25:1-21.  
 
Results: Figure 2 is not discussed. If it contains necessary 
information, this should be discussed; otherwise it might be left out.  
 
Discussion: the conclusion that ‘coordinated patients were less 
costly despite being older and suffering from more chronic diseases.’ 
(p.10, lines 24-26) refers to the situation of the raw data before 
matching. After matching the differences in age and chronic disease 
have largely disappeared. That is why propensity matching was 
done. I would focus on the conclusions after matching.  
It would be interesting to come back in the discussion to the issue of 
the abolishment of the co-payment waiver for visiting an ambulatory 
specialist when being referred. The reason for abolishing it was, 
according to the introduction, that the intended decrease of the 
number of visits did not occur. This raises two questions for 
discussion: did the abolishment of this incentive influence the 
percentage of uncoordinated patients? And was an increase of the 
co-payment also discussed? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

2) Abstract:  

page 2, line 19: I would add the time span (...visited at least one specialist without a referral in the first 

quarter of 2011.)  

Response: We added: “…A patient was defined as uncoordinated if he or she visited at least one 

specialist without a referral from a general practitioner within a quarter...”  

 

line 20: amount of patients (3.623.831) differ from the result part (3.616.510).  

Response: We thank you for the note and corrected this sentence as follows: “…The study 

encompassed all statutorily insured patients in Bavaria contacting at least one ambulatory specialist in 

the first quarter of 2011 (n=3.616.510)…”  

 

line 45-51: Conclusions:  

The study is not able to show if the cost reduction of coordinated care leads to improved care. Thus, 

the conclusion should refer more to the costs, e.g. “coordinated patients are less costly despite being 

older and suffering from more chronic diseases.”  

Response: We absolutely agree and revised the sentence: “…Coordination of care is associated with 

lower health care expenditures and is of particular importance for patients who are more vulnerable to 

medical interventions, especially for elderly and patients with mental disorders…”  

 

8) References:  

I am wondering why the authors didn't discuss German results of gatekeeping. For instance, in our 

research we could show that participants in programs of general practitioner-centered health care 

(gatekeeping) go more often to GP's and specialists than non-participants (Schnitzer et al. 2011). 

Other German studies show similar results (Höhne et al. 2009, Ose et al. 2008...). This might be 

inconsistent with your results, because a higher frequency of doctor visits indicate higher costs. Even 

though this is probably largely attributed to the different data sets, the German results should be 

discussed.  

Response: The aim of our study was to compare the costs of coordinated versus uncoordinated 
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patients in ambulatory care. We did not analyse the frequency of doctor visits in particular not the 

utilization of general practitioner-centered health care interventions due to a missing of this 

interventions in 2011. In 2011 where almost all contracts of the "Hausarztmodell / HzV” from the 

statutory health insurances cancelled due to the political situation in Bavaria. We added the following 

passage in regard to the mentioned inconsistence: “…Our results, though, differ from the effects of 

specific general practitioner-centred health care models.25,26,27 The evaluation of those models 

showed an increase in GP and specialist contacts when patients were enrolled. However, selection 

mechanisms of patients with higher morbidity, recall bias in interview surveys, or changes in patients’ 

or physicians’ behaviour might complicate the interpretation of such effects…”  

 

 

10) Are the results presented clearly?  

page 9, line 18-30: This should be described when figure 1 is first mentioned (page 8, line 44).  

Response: We changed the ordering within the result section to present our results more clearly.  

 

page 9, line 44: I would add in brackets "total costs" (“when the financial claims of GPs and specialists 

are combined (total costs), uncoordinated...).  

Response: We added the brackets "total costs".  

 

11) Conclusions:  

page 11, line 47-48: In my opinion, the conclusion "Nevertheless, our results might indicate that 

patients mostly benefit from coordinated care in the German health system" is not justified by the 

results. The study solely analyses costs of coordinated care and not the effects on the quality of 

health care.  

Response: We agree that our findings are solely cost related, but from our point of view one can state 

“…our results might indicate…” in the context of the following explaining passage: “… it should be 

noted that our findings are based solely on routine data and cost analyses. The costs can only serve 

as a surrogate for turnover in patient care, but not as a direct outcome indicator for the quality of 

health care. The cost evaluation might serve as an indication of the impact of uncoordinated care on 

high health care utilization, with all its consequences with respect to medication errors and harmful 

investigations.”  

 

Overall:  

page 3, Strength and limitations:  

There are other national and international studies about coordinated care (gatekeeping).  

Response: Adjustments were made in this context: “…To our knowledge, this is the first 

comprehensive evaluation of health care expenditures of ambulatory coordinated care within a health 

care system with free access to primary and specialty care...”  

 

I would modify the expression "real-life".  

Response: We changed “real-life” in “real-world” which is in health care research a common 

expression.  

 

Another limitation of claims data is that there is a lack of data on social determinants (e.g. education 

level, income, migration background...). Moreover the diagnoses were ascertained from claims data 

and not made by specially trained personnel in the context of a primary data assessment. I would 

recommend to discuss how these limitations might affect the study results.  

Response: We agree that in claims data individual social determinants are missing. We used in 

addition to the claims data the Bavarian Index of Multiple Deprivation (BIMD) to account for regional 

effects of deprivation on health. The BIMD was developed with official sociodemographic, 

socioeconomic and environmental data, hence our analyses have been considered in this aspect. The 

BIMD was assessed for all patients and is used as a proxy for unobserved individual social 
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determinants.  

We agree that our diagnoses were ascertained solely from claims data without a further validation. 

Our huge study power (n=3.616.510) and the conducted methodological approach (PSM) let us 

assume that this limitation plays only a subordinate role due to an impairment of all groups/data.  

 

Page 4, Introduction:  

The authors describe the co-payment of € 10 as an important reform measure in the German health 

care system, with the aim to reduce the number of physician visits. But there was another and more 

important reform measure in this context, the so called "Hausarztmodell". This programme of GP-

centred health care (gatekeeping) for statutory health insurance holders aim to strengthen the role of 

GPs as gatekeeper in the health system. Another key objective of the programme is to reduce the 

number of visits to specialists and to avoid a so called “doctor-hopping”. Participants of this 

gatekeeping programme are obligated to use services of medical specialists only with referral of the 

GP.  

Response: In 2011 where almost all contracts of the "Hausarztmodell / HzV” from the statutory health 

insurances cancelled due to the political situation in Bavaria. This was the reason for us to choose 

exactly this year because of a reduced confounding data set without bias caused by these contracts.  

 

 

I would recommend to integrate the implementation and current situation in Germany regarding this 

programme. As far as I know, especially in Bavaria a lot of patients take part in that “Hausarztmodell”.  

Response: We agree that the contracts for GP-centered care (Hausarztmodell), renegotiated in 2012, 

are again of interest. However this was not our scope of investigation, which concentrated on the 

situation in 2011. The question related to the efficacy of the "Hausarztmodell / HzV” would be also of 

interest, especially after the abolishment of the co-payment system of € 10 fee in 2013. However, we 

have no data which might allow investigating this effect.  

 

Statistical analysis  

page 6, line 53-58.  

In my opinion, hypotheses should be stated in the introduction/ background. I would delate the second 

hypotheses, because the authors didn't focus on these results in the paper. Furthermore, this 

hypotheses is not part of the research question. Otherwise the results regarding this second 

hypotheses should be more pronounced and discussed (the differences between the two groups are 

also described in other studies, such as Schnitzer et al. 2011).  

Response: We agree that “hypotheses” is at this point somehow misleading. We revised it as follows: 

”...We assumed that the coordination of care has a causal effect on the financial claims made by GPs 

and specialists, and on the cost of medication…” This assumption is written in the “statistical analysis” 

section due to their importance and explanation why and how we used the propensity score matching.  

 

 

Reviewer: 2  

 

On the whole this is a very interesting and timely paper. It uses claims data from the German statutory 

health insurance to analyse cost differences between coordinated and uncoordinated care. It adds to 

the stock of knowledge on the effects of strong primary care on health expenditures. There is a dearth 

of studies into these topics within European countries.  

 

Abstract:  

The abstract might be difficult to follow because the terms coordinated and uncoordinated patients are 

not directly familiar and only defined in the abstract under ‘participants’.  

Response: We moved the definition of the terms coordinated and uncoordinated from the 

“Participants” section to the “Design” section to be more comprehensible.  
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Introduction: The definition of coordinated and uncoordinated care needs more explanation. It is 

unclear from the introduction (p.4, lines 52-58), where the co-payment system of 2004-2012 is 

described, whether a distinction was made between general practitioners and ambulatory specialists. 

If the first visit in a three month period was to an ambulatory specialist and if this ambulatory specialist 

referred a patient to another ambulatory specialist, was the co-payment then waived? I would prefer a 

bit more description of the system to make it clearer for non-German readers.  

Response: we added further information about the German co-payment system: “...Between 2004 

and 2012, a co-payment of 10 € was charged for the first ambulatory visit in each three month period, 

regardless of whether a GP or an ambulatory specialist was being consulted. If the patient consulted 

a different practice in the same quarter, the fee was waived only on referral from another ambulatory 

physician that might be a GP or specialist. Thus, providing that further practices were consulted only 

on referral, payment was solely required once per quarter. However, this provided no guarantee of 

GP-led gatekeeping…”  

 

 

This relates also to the definition of uncoordinated care that is used in the analysis. It is defined as a 

second visit in a three month period to an ambulatory specialist without referral. It is implicit whether 

or not the first ambulatory physician that was consulted, was a GP or an ambulatory specialist. By the 

way, visiting multiple GPs (without referral) in a three month period (doctor shopping) could also be 

seen as uncoordinated care.  

Response: We excuse our imprecision in this core element of our study. We added and improved the 

definition of coordinated and uncoordinated care “…A patient was defined as coordinated if every 

specialist consultation within a quarter was conducted by referral from a GP. Vice versa, a patient was 

defined as uncoordinated if he or she visited at least one specialist within a quarter without a referral 

from a GP….”  

We agree that multiple GP visits also lead to uncoordinated care. However, we were not able to 

control for this fact because of the structure of data. We have added now in the limitation section: 

“…A further limitation is that we could not investigate the impact of multiple uncoordinated GP visits. 

However, this might rather lead to an underestimation of the effects of coordinated care…”  

 

Patients with mental disorders are separately analyzed, because they are a category that would 

especially benefit from coordinated care. This was not very well introduced in the introduction and just 

came up in the paragraph that describes the aim of the study (p.5, lines 14-22). I wondered if the 

authors are also planning an analysis of patients with multi-morbidity in general.  

Response: We now highlight and introduce the subgroup analyses of patients with mental disorders 

more and write: “…These patients often make more extensive use of health services, leading to 

misallocation of expenditure when this utilisation is inappropriate. It is beyond doubt that 

unnecessarily or repeated diagnostic tests can harm the patient, for example when surgical 

procedures or high radiation exposures are involved... An additional subgroup analysis considered 

patients with mental disorder to evaluate the impact of coordination within this important collective due 

to their high risk of inappropriate or repeated utilisation of health services...”  

Due to the inclusion of all Bavarian statutory insured outpatients, multi-morbid patients are already 

included. Of course, further subgroups analyses are of interests, but within the present study our 

primary aim was to investigate the impact of coordination on costs in general.  

 

 

Ethics statement: I missed a statement on the ethics side of using this type of data. It would be 

interesting to know how the use of claims data is regulated in Germany.  

Response: We added: “…The study was performed in accordance with the main German guideline 

“Good Practice for Secondary Data Analysis” (Gute Praxis Sekundärdaten, GPS). The data were 

anonymous. Approval was obtained from the responsible data protection officer...” Ethics committee 
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approval is not required for research based on routine data (according to the GPS).  

 

Main outcome of the study: The main outcome of the study is total health care costs. It was unclear if 

this includes all costs (also hospital costs) or the total costs of ambulatory care. I suppose only the 

costs of ambulatory care, but this should be made clear.  

Response: The main outcome of the study was the total ambulatory health care costs from 

outpatients. Our data set does not contain inpatient data. We now highlight this aspect throughout the 

manuscript.  

 

Design of the study: the design of the study is appropriate. Data were used for 2011 and the reason 

for this was that at that time the co-payment still existed. The change of incentives is described in the 

introduction, but not further used in the analysis. It would be interesting to see whether the results for 

2011 do still apply for 2012 and later and whether or not uncoordinated care has changed after 

abolishing the co-payment. This could be addressed in the discussion.  

Response: The question related to the efficacy of the "co-payment system” would be also of interest, 

especially after the abolishment of the co-payment system in 2013. However, we are currently not 

able to perform further analyses due to lack of resources  

 

Statistical analysis: propensity score matching seems to me an appropriate way of analyzing this 

data. I am not an expert in this field, but I have the feeling that at some points more information is 

needed to really understand what the authors have done.  

- What type of matching was used? Why matching without replacement?  

- How was clustering of patients handled? Patients are both clustered in the practice of origin (where 

they had a first visit during a three month period) and in the practice of further visits. Moreover index 

patients and their controls may be from different practices. One of the matching variables is area 

deprivation (BIMD); this is an area characteristic. Was it distributed over the patients?  

 

- As indicator for the success of the matching, only the standardized difference was reported.  

- A helpful practical introduction to PSM is Stewart EA. Matching methods for causal inference: a 

review and look forward. Statistical Science 2010;25:1-21.  

 

Response:  

We applied caliper matching on the propensity score, matching strictly by the following variables: age 

group, gender and residential district of the patient and the specialism of the first specialist consulted. 

We found this to be an effective procedure to provide adequate balance without excluding patients for 

whom a reasonable match existed. Matching without replacement (i.e. control patients could only be 

included once was performed due to the large number of patients in the study. Matching with 

replacement is perhaps less intuitive to non-statistical readers and could have introduced an 

unnecessary source of confusion. To provide more information on the statistical approach we added: 

“…Our chosen methodology used caliper matching on the propensity score without replacement to 

create a balanced data set, before the effect of interest was estimated using standard linear 

regression models…” The literature on propensity score matching is diverse and there appears to be 

no clear consensus on such issues as demonstrating the success of matching. We thank the reviewer 

for recommending the review by Stuart, which discusses some of this uncertainty. We consider the 

standard differences to be the most important indicator of balance among the observed co-variables. 

We also compared the distribution of propensity scores and more detailed comparisons of the two 

groups, which further supported conclusion of adequate balance.  

Clustering of patients was handled by adjusting the regression models. A random effect for the 

specialist practice utilized would be a conceivable modelling approach and we did calculate similar 

models in the course of this project. However, we did not consider this to be necessary for the models 

presented in this paper.  

Each patient was assigned the BIMD value for his/her residential district. This was intended as a 
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proxy for the patient’s social status (albeit imprecise) and as an indicator of the environment in which 

the patient resided.  

 

 

Results: Figure 2 is not discussed. If it contains necessary information, this should be discussed; 

otherwise it might be left out.  

Response: We now include the information of figure 2 into the discussion. “…No matching partner 

was found for 991,083 patients. These patients were predominant female and younger than 50 years, 

and allocated to the risk class TCC 183 (contraception, vaccination, gynaecological prevention check-

up) and/or TCC 139 (menstrual disorder, menopause), thus assigned to the gynaecologists (figure 

2)…”  

 

Discussion: the conclusion that ‘coordinated patients were less costly despite being older and 

suffering from more chronic diseases.’ (p.10, lines 24-26) refers to the situation of the raw data before 

matching. After matching the differences in age and chronic disease have largely disappeared. That is 

why propensity matching was done. I would focus on the conclusions after matching.  

Response: We agree and changed our conclusion into “…Coordinated patients were less costly than 

uncoordinated patients. The impact of coordination of care on health care resources increased with 

age. Patients with mental disorders are prone to uncoordinated care, which is accompanied by 

increased prescription of psychotropic medication...”  

 

It would be interesting to come back in the discussion to the issue of the abolishment of the co-

payment waiver for visiting an ambulatory specialist when being referred. The reason for abolishing it 

was, according to the introduction, that the intended decrease of the number of visits did not occur. 

This raises two questions for discussion: did the abolishment of this incentive influence the 

percentage of uncoordinated patients? And was an increase of the co-payment also discussed?  

Response: In our opinion it would be of high interest to compare the utilization of health care 

resources with and without co-payment system. However, we are currently not able to perform further 

analyses due to some lack of resources. 

 

VERSION 2 – REVIEW 

REVIEWER Schnitzer, Susanne 
Charité Berlin,  
Germany 

REVIEW RETURNED 06-May-2016 

 

GENERAL COMMENTS The authors have responded thorougely and in a comprehensible 
way. Well done.   

 

REVIEWER Peter P. Groenewegen 
NIVEL - Netherlands Institute for Health Services Research  
The Netherlands 

REVIEW RETURNED 12-May-2016 

 

GENERAL COMMENTS I am happy with response of the authors and the way they revised 
the manuscript. At two points they need to make clearer that they 
use costs of ambulatory care as their outcome:  
 
In the abstract please add ambulatory as indicated here:  
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Primary and secondary outcome measures: costs of ambulatory 
care.  
Conclusions: lower ambulatory health care expenditures  
 
Please also add ambulatory in the final paragraph of the methods 
section. 
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