
PEER REVIEW HISTORY 

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.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Adherence to evidence-based drug therapies after myocardial 
infarction: is geographic variation related to hospital of discharge or 
primary care providers? A cross-classified multilevel design. 

AUTHORS Di Martino, Mirko; Alagna, Michela; Cappai, Giovanna; Mataloni, 
Francesca; Lallo, Adele; Perucci, Carlo; Davoli, Marina; Fusco, 
Danilo 

 

VERSION 1 - REVIEW 

REVIEWER Han-Yang Chen  
University of Massachusetts Medical School, USA  

REVIEW RETURNED 06-Jan-2016 

 

GENERAL COMMENTS The manuscript “Adherence to evidence-based drug therapies after 
myocardial infarction: is geographic variation related to hospital of 
discharge or primary care providers?” aims to measure the 
adherence to poly-therapy after myocardial infarction (MI), to 
compare the proportions of variation attributable to hospitals of 
discharge and to primary care providers, to identify determinants of 
adherence to medications.  
In general, this is a well-written paper and I have a few comments 
listed below.  
 
Background (Introduction):  
1. Please consider dividing this section into 3 paragraphs. (For 
example, background, gap, objectives)  
 
Materials and Methods:  
2. On Page 5, the authors state that “Patients with a duration of the 
index admission > 21 days (95th percentile) were considered as 
outliers and excluded from the analyses.” Please provide a 
justification.  
 
3. On page 6, the authors state that “Adherence to individual 
medications was defined as a medication possession ratio (MPR) ≥ 
0.75, according to the defined daily doses (DDDs).” Is there any 
reason that the authors chose 0.75 as the cut-point, rather than 
0.80?  
 
4. Please provide more details on MPR calculation.  
 
5. On page 6, the authors state that “Adherence to chronic poly-
therapy was defined as a MPR ≥ 0.75 for at least three of the four 
evidence-based drugs.” It’s not clear how many patients were 
prescribed these four evidence-based drugs. Please provide the 
percentage of patients who were prescribed the 4 meds (by 
individual med).  
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Results  
6. Please divide this section into a few paragraphs. It’s difficult to 
read the results in one paragraph.  
 
7. Please add sample characteristics as Table 1.  
 
8. Please provide the percentage of MI patients who were 
prescribed the 4 meds (by individual med), and also the percentage 
of MI patients who were prescribed poly-therapy.  
 
Discussion  
9. Please divide the second paragraph in the discussion section into 
at least 2 paragraphs. It’s difficult to read in one paragraph. Please 
add study strengths. Study strengths and limitations should be a 
separate paragraph.  
 
10. Although the relative efficiency of using claims databases for 
studies of adherence in large populations in a ‘real-word’ setting is 
highly advantageous, we are unable to determine if patients actually 
consumed the dispensed medication. Thus, study results of 
medication adherence based on claims data may be overestimated 
and should be interpreted with appropriate caution. This should be 
added in the study limitation. 

 

 

REVIEWER Barbara Wiggins  
Medical University of South Carolina  

REVIEW RETURNED 22-Jan-2016 

 

GENERAL COMMENTS While the general idea of the study is interesting, it is extremely 
difficult to tell from the information provided it patients were 
discharged on appropriate medications for MI and then compliance 
was assessed based on that information or if some of the key 
medications were not prescribed at discharge.  
It is also difficult to understand if patients could potentially be 
counted more than once if they were close to another district.  
Once this information is determined, a more clinically useful study 
would be to implement measure to improve compliance and then 
study the rates of adherence and to do so in a prospective manner.  
The other issue not addressed is tolerability of the medication and 
other issues that may have led to non-compliance. The only issue 
addressed is adherence and this is  
a well known problem in healthcare. Our deficit is how to make 
patients want to take their medications and how one can really 
improve adherence.  
While overall the study is interesting, there is little clinical utility and 
insightful information that might be helpful to many different 
healthcare providers.   
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REVIEWER Miglio Rossella  
Department of Statistical Sciences "Paolo Fortunati"  
University of Bologna  
Italy  

REVIEW RETURNED 24-Jan-2016 

 

GENERAL COMMENTS The authors analyse the adherence to poly-therapy after myocardial 
infarction in order to compare the proportion of variation attributable 
to hospital of discharge and to primary care providers. The paper is 
clear and interesting for defining more targeted health-care 
intervention.  
 
I have some minor requests reported in the following.  
 
The authors define the adherence to chronic poly-therapy as a 
MP>=0.75 for at least three of the four evidence-based drugs. Which 
are the reasons for this choice? Have the authors tried to to consider 
two instead of three evidence-based drugs?  
 
I think that it could be useful for readers to give more detail on the 
interpretation of a MOR (Median Odds Ratios)  
 
Some authors suggest comparing MOR values for empty multilevel 
models in addition to models that take patients characteristics into 
account and higher level such as hospital level. 

 

 

VERSION 1 – AUTHOR RESPONSE 

 

REVIEWER 1 (Han-Yang Chen)  

Institution and Country: University of Massachusetts Medical School, USA  

 

The manuscript “Adherence to evidence-based drug therapies after myocardial infarction: is 

geographic variation related to hospital of discharge or primary care providers?” aims to measure the 

adherence to poly-therapy after myocardial infarction (MI), to compare the proportions of variation 

attributable to hospitals of discharge and to primary care providers, to identify determinants of 

adherence to medications.  

In general, this is a well-written paper and I have a few comments listed below.  

 

Background (Introduction):  

1. Please consider dividing this section into 3 paragraphs. (For example, background, gap, 

objectives).  

--> As suggested by the reviewer, the Introduction section was now divided into 3 paragraphs: 

“background”, “the gap in clinical practice”, and “objectives” (page 4).  
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Materials and Methods:  

2. On Page 5, the authors state that “Patients with a duration of the index admission > 21 days (95th 

percentile) were considered as outliers and excluded from the analyses”. Please provide a 

justification.  

--> As suggested by the referee, the cited exclusion criteria was now justified (Materials and methods 

section, Setting and study cohort, page 5).  

3. On page 6, the authors state that “Adherence to individual medications was defined as a 

medication possession ratio (MPR) ≥ 0.75, according to the defined daily doses (DDDs).” Is there any 

reason that the authors chose 0.75 as the cut-point, rather than 0.80?  

--> The question raised by the referee is interesting. We chose the cut-point of 75% for two reasons: 

on the one hand, the follow-up period is quite long (two-year follow-up) and we preferred to use a 

“less restrictive” definition of adherence to chronic poly-therapy; second, we wanted to be consistent 

with a previous Italian publication that, in the same setting, used the cut-point of 75% (Reference 

number 8: Kirchmayer U, Di Martino M, Agabiti N, et al. Effect of evidence-based drug therapy on 

long-term outcomes in patients discharged after myocardial infarction: a nested case-control study in 

Italy. Pharmacoepidemiol Drug Saf 2013; 22(6): 649-57). In order to justify our choice, this reference 

was now “cited” immediately after the definition of adherence to poly-therapy (Materials and methods 

section, Drug exposure, page 6).  

4. Please provide more details on MPR calculation.  

--> As suggested by the reviewer, more details on MPR calculation were now provided (Materials and 

methods section, Drug exposure, page 6).  

5. On page 6, the authors state that “Adherence to chronic poly-therapy was defined as a MPR ≥ 0.75 

for at least three of the four evidence-based drugs.” It is not clear how many patients were prescribed 

these four evidence-based drugs. Please provide the percentage of patients who were prescribed the 

4 meds (by individual med).  

--> Overall, in the Lazio region, about 63% of MI patients were adherent to chronic poly-therapy, 

defined as a MPR ≥ 0.75 for at least three of the four evidence-based drugs. If we consider the full 

combination therapy (i.e. MPR ≥ 0.75 for all of the four evidence-based drugs), the percentage drops 

to 28%. As suggested by the referee, the percentage of patients who were adherent to the full 

combination therapy was now reported in the Results section, page 8.  

 

Results  

6. Please divide this section into a few paragraphs. It is difficult to read the results in one paragraph.  

--> As suggested by the reviewer, the Results section was now divided into three paragraphs: “The 

study cohort”, “Adherence to medication”, “The geographic variation” (pages 8 and 9).  

7. Please add sample characteristics as Table 1.  

--> As recommended by the reviewer, in addition to Table 1, relevant information was added 

throughout the Results section (pages 8 and 9).  

8. Please provide the percentage of MI patients who were prescribed the 4 meds (by individual med), 

and also the percentage of MI patients who were prescribed poly-therapy.  
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--> As recommended by the referee, the adherence (MPR ≥ 0.75) to INDIVIDUAL evidence-based 

medications (by gender and age group) is reported in table 2. As regards the full combination therapy 

(i.e. MPR ≥ 0.75 for all of the four evidence-based drugs), the percentage of MI patients who were 

prescribed the “full” poly-therapy was 28%. This percentage was now reported in the Results section, 

page 8 (see the reply to point 5).  

 

Discussion  

9. Please divide the second paragraph in the discussion section into at least 2 paragraphs. It is 

difficult to read in one paragraph. Please add study strengths. Study strengths and limitations should 

be a separate paragraph.  

--> As suggested by the reviewer, in order to make easier the reading of the Discussion, this section 

was now divided in three paragraphs: “The geographic variation”, “The potential plans of action”, 

“Study strengths and limitations”, pages 9-11.  

10. Although the relative efficiency of using claims databases for studies of adherence in large 

populations in a ‘real-word’ setting is highly advantageous, we are unable to determine if patients 

actually consumed the dispensed medication. Thus, study results of medication adherence based on 

claims data may be overestimated and should be interpreted with appropriate caution. This should be 

added in the study limitation.  

--> The authors fully agree with the referee. This issue was now included in the “Study strengths and 

limitations” paragraph of the Discussion section, page 11.  

 

Reviewer 2 (Barbara Wiggins)  

Institution and Country: Medical University of South Carolina, USA  

 

While the general idea of the study is interesting, it is extremely difficult to tell from the information 

provided it patients were discharged on appropriate medications for MI and then compliance was 

assessed based on that information or if some of the key medications were not prescribed at 

discharge. It is also difficult to understand if patients could potentially be counted more than once if 

they were close to another district. Once this information is determined, a more clinically useful study 

would be to implement measure to improve compliance and then study the rates of adherence and to 

do so in a prospective manner. The other issue not addressed is tolerability of the medication and 

other issues that may have led to non-compliance. The only issue addressed is adherence and this is 

a well known problem in healthcare. Our deficit is how to make patients want to take their medications 

and how one can really improve adherence. While overall the study is interesting, there is little clinical 

utility and insightful information that might be helpful to many different healthcare providers.  

--> This comment is rather general, almost philosophical. On the one hand, we are satisfied because 

the referee stated that "the general idea of the study is interesting". On the other side, we completely 

disagree with her conclusions. We will try to answer the referee's comment pointing out the strengths 

of the study design, hoping to bridge the gap between our point of view and that of the reviewer.  

Many observational studies report poor adherence to evidence-based drug therapies after myocardial 

infarction (MI). Improving the quality of care requires the identification of the “actors” to be involved in 

audit procedures, educational or training interventions: the hospitals of discharge, the primary care 

providers (i.e. local health districts and general practitioners) or the patients. Within this framework, 
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we followed an approach based on the study of variation. Where there is variability, there is scope for 

healthcare intervention: the main goal for health policies should be to shrink this variability upwards, 

decreasing health inequalities and increasing adherence to medication. This kind of analysis was 

possible, thanks to the multilevel models. Multilevel methods analyze the healthcare system as if it 

were a “hydraulic system”. If there are some leaks, this approach allows you to locate where they are. 

Moreover, using the cross-classified multilevel regression models it is possible to apply multilevel 

methodology to data that are not purely hierarchical, properly handling levels that are “crossed” with 

each other, such as, hospitals of discharge and primary care providers. The application of these 

flexible statistical methods to real practice data collected on very large population is the innovative 

aspect of our study. We believe that this methodology can effectively guide health policies, improve 

adherence to guidelines and therefore patients’ health status.  

As regards the “membership” of MI patients with respect to the local health districts, it is worth noting 

that each district is composed of a specific and well-defined group of general practitioners (GPs) 

sharing the same clinical guidelines and participating in the same learning interventions, coordinated 

by a district director. This automatically applies for the GP’s patients. This “feature” was now better 

specified in the second paragraph of the Introduction section (page 4). Finally, with regard to 

tolerability of the medication, we would like to emphasize that adherence to chronic poly-therapy was 

defined as a MPR ≥ 0.75 for at least three of the four evidence-based drugs, which is a very 

“unrestricted” definition that leaves room for tolerability problems. Moreover, the median odds ratios 

(MORs) were estimated controlling for almost 30 demographic and clinical conditions (Materials and 

methods section, Statistical analysis, page 7).  

 

Reviewer 3 (Miglio Rossella)  

Institution and Country: Department of Statistical Sciences "Paolo Fortunati", University of Bologna, 

Italy  

 

The authors analyze the adherence to poly-therapy after myocardial infarction in order to compare the 

proportion of variation attributable to hospital of discharge and to primary care providers. The paper is 

clear and interesting for defining more targeted health-care intervention.  

 

I have some minor requests reported in the following.  

 

The authors define the adherence to chronic poly-therapy as a MPR>=0.75 for at least three of the 

four evidence-based drugs. Which are the reasons for this choice? Have the authors tried to consider 

two instead of three evidence-based drugs?  

--> The authors thank the referee for the suggestion. However, we do not completely agree. In fact, 

international guidelines recommend the simultaneous use of the following four drugs: antiplatelets, β-

blockers, ACEI⁄ARBs and statins. In our definition of adherence to poly-therapy two “tolerance 

thresholds” are already included: first, for each evidence-based drug, a 25% tolerance threshold 

applies to the proportion of the follow-up time when a patient has medication available; second, 

adherence to poly-therapy was defined as a MPR ≥ 0.75 for at least three of the four drugs. 

Therefore, this is an “unrestricted” definition, which leaves room for clinical tolerability problems. The 

authors think that considering two instead of three evidence-based drugs may be “too far” from clinical 

guidelines and does not constitute a good process indicator. However, we explored the “theme” and 
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calculated the percentage required by the reviewer: 1) about 84% of MI patients were adherent to 

chronic poly-therapy, defined as a MPR ≥ 0.75 for at least TWO of the four evidence-based drugs; 2) 

about 63% of MI patients were adherent to chronic poly-therapy, defined as a MPR ≥ 0.75 for at least 

THREE of the four evidence-based drugs; 3) if we consider the full combination therapy (i.e. MPR ≥ 

0.75 for all of the FOUR evidence-based drugs), the percentage drops to 28%. The latter information 

(the percentage of patients who were adherent to the full combination therapy) has been now 

included in the article (Results section, “Adherence to medication” paragraph, page 8).  

 

I think that it could be useful for readers to give more detail on the interpretation of a MOR (Median 

Odds Ratios).  

--> As recommended by the referee, more details were now reported on the computation and 

interpretation of the MORs (Median Odds Ratios) (Materials and methods section, Statistical analysis; 

page 7).  

 

Some authors suggest comparing MOR values for empty multilevel models in addition to models that 

take patients characteristics into account and higher level such as hospital level.  

--> Under a statistical point of view, the suggestion of the referee is very interesting. We would like to 

recall that in this study the MORs were estimated controlling only for patients' characteristics. In fact, 

explanatory variables that are divided very selectively across the groups can often explain a fair 

amount of group level variance. The interpretation would generally be that this does not reflect a real 

contextual effect, but rather the unequal composition of the groups. We did not control for general 

practitioner characteristics in order to measure and emphasize the source of variability attributable to 

the primary care features.  

However, according to the suggestion of the reviewer, the MOR values were calculated and 

compared for the following multilevel cross-classified models: intercept-only model, model including 

patient characteristics, and model including both patient and general practitioner characteristics. The 

results (MORs, 95% CIs and p-values) are shown in the following "table A".  

 

For a better understanding of measures reported in table A, please see the Review History file 

"Answers_to_Reviewers_and_Editor".  

 

Table A. Cross-classified model including the “local health district” and the “hospital of discharge” 

levels.  

 

LOCAL HEALTH DISTRICT  

Intercept-only model: MOR=1.15; 95%CI: 1.09-1.26; p-value: 0.017.  

Patient level characteristics: MOR=1.13; 95%CI: 1.07-1.25; p-value: 0.020.  

Both patient and GP characteristics : MOR=1.12; 95%CI: 1.06-1.24; p-value: 0.022.  
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HOSPITAL OF DISCHARGE  

Intercept-only model: MOR=1.50; 95%CI: 1.36-1.72; p-value: <0.001.  

Patient level characteristics: MOR=1.37; 95%CI: 1.26-1.52; p-value: <0.001.  

Both patient and GP characteristics: MOR=1.37; 95%CI: 1.26-1.52; p-value: <0.001.  

 

a) GP: General Practitioner.  

b) The variation among GPs within the same local health district was not statistically significant in all 

of the considered models. Therefore, according to multilevel theory, this level was removed from the 

analyses.  

c) Hospital characteristics were not available.  

 

It is worth noting that, with respect to the hospital of discharge, the model including only patient 

characteristics and the model including both patient and GP characteristics estimate identical 

measures. 

VERSION 2 – REVIEW 

REVIEWER Han-Yang Chen  
University of Massachusetts Medical School, USA  

REVIEW RETURNED 24-Feb-2016 

 

GENERAL COMMENTS The authors have done a nice job in responding my previous 
comments.  
My minor suggestion for this revision is to remove the 3 "subtitles" in 
Introduction.  
My original suggestion was to organize the Introduction as 3 
sections: background, gap, and objectives that readers can easily 
follow. But "subtitles" are not necessary to include.   

 

REVIEWER Rossella Miglio  
Department of Statistica Sciences  
University of Bologna  

REVIEW RETURNED 06-Mar-2016 

 

GENERAL COMMENTS I'm satisfied with the answer to the revision that the author have 
done and thanks them for these. 
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