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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.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Development and validation of an instrument to assess treatment 
adherence for each individual drug taken by a patient 

AUTHORS Sidorkiewicz, Stéphanie; Tran, Viet-Thi; Cousyn, Cécile; Perrodeau, 
Elodie; Ravaud, Philippe 

 

VERSION 1 - REVIEW 

REVIEWER Sara Garfield 
Imperial College Healthcare NHS Trust 

REVIEW RETURNED 20-Nov-2015 

 

GENERAL COMMENTS This is a very interesting paper addressing a topic of importance for 
clinicians and researchers. I have a few suggestions:  
1) Avoid referring to MEMS as being objective and accurate. It is 
only a measure of how often the pill bottle is opened, not how often 
the tablets are taken. For example, patients using daily dosage 
systems may remove a week's tablets at one time to re dispense.  
2) Change the term 'molecules.' I was not sure exactly what it meant 
in this context.  
3) Please state the response rate in terms of number of people who 
responded.  
4) The limitations are generally well described. However, another 
thing that should be mentioned is the convenience sampling.  
5) The information referred relating to supp table 7 in the discussion 
should also be mentioned in the methods and results sections.  
6) The section around clinical implications of the study is very 
interesting. I wonder whether it would also be interesting to discuss 
the differences in adherence to different classes of drugs shown in 
figure 1. This could be useful in healthcare planning and prioritising 
disease states to focus on for adherence interventions.  
Looking forward to the paper being published.  

 

REVIEWER MALVINA THAIS PACHECO RODRIGUES 
FEDERAL UNIVERSITY OF PIAUI, BRAZIL 

REVIEW RETURNED 08-Dec-2015 

 

GENERAL COMMENTS It's a validation study well designed. The information provided will be 
useful for researchers in general, especially those who work with 
construction and validation tools. Some comments:  
- In the session method: detailing the theoretical concepts 
(describing how the literature review was conducted); justify the 
choice of instruments to perform validation; more accurate 
description of the psychometric properties of the created instrument 
is required.  
- Under discussion session to discuss the importance of customer 
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adherence to treatment and factors that influence adherence.  

 

REVIEWER Richard Birtwhistle 
Queen's University Canada 

REVIEW RETURNED 29-Dec-2015 

 

GENERAL COMMENTS This is a well done description of the development and testing of a 
simple patient questionnaire to assess adherence to medications. 
The process from questionnaire development to analysis of validity 
and reliability is well described. The convenience patient sample 
seems to represent a wide range of people taking multiple chronic 
medications both hospitalized and those attending primary care 
clinics.  
The findings suggest that adherence questionnaire is valid and 
reliable in the clinical setting. The authors make the point that with 
people on multiple medications a yes--no answer about their 
adherence is not sufficient. An understanding of the patient's use of 
each and every drug prescribed should be assessed. This research 
provides yet another example that shows physicians are notoriously 
bad at guessing whether their patients are adherent to their 
prescriptions. If anything I think this should be more apparent in the 
conclusions and another key message of this paper.  
The weak associations to patient level questionnaires are well 
explained.  
There is more work to do on this questionnaire to see whether it 
makes any difference to treatment decisions in those who stop 
medications or adherence in the clinical setting.  

 

VERSION 1 – AUTHOR RESPONSE 

Responses to Reviewer 1: Sara Garfield, Imperial College Healthcare NHS Trust  

 

We thank the reviewer for her interest for our manuscript and for the constructive comments that 

improved our manuscript.  

 

1) Avoid referring to MEMS as being objective and accurate. It is only a measure of how often the pill 

bottle is opened, not how often the tables are taken. For example, patients using daily dosage 

systems may remove a week’s tablet at one time to re dispense.  

 

Answer: We have changed the sentences related to MEMS in our manuscript. The proposed changes 

appear in italics:  

-Article summary Section: “We did not compare measurements from our instrument against electronic 

monitoring devices.”  

-Introduction Section: “For example, electronic monitoring devices provide accurate information on 

time of container opening but may be intrusive and of limited use in routine practice for patients 

receiving multiple medications”.  

 

2) Change the term “molecules”. I was not sure exactly what it meant in this context  

Answer: We meant by this term “pharmaceutical substance” (as listed in the international non-

proprietary naming [INN] convention). We apologize for the confusion and changed the manuscript:  

“Patients took a total of 961 medications (median 3 [IQR 2-5] per patient), corresponding to 292 

distinct drugs”  

 

 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-2015-010510 on 10 M

ay 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


3) Please state the response rate in terms of number of people who responded  

Answer: Unfortunately, we did not record the study participation rate during data collection, although it 

was considered high (probably more than 80%) according to the two investigators who recruited 

patients. Among study respondents, we obtained 95% complete answers to our tool. This low 

proportion of missing data suggests good clarity and acceptability of our tool.  

We have modified the sentence by providing information about the rate of recruited patients whose 

drug adherence levels could be defined:  

“Among the 243 patients who responded to the study questionnaire, all completed our instrument for 

at least one medication, which allowed us to define drug adherence levels for 913/961 (95.0%) 

medications. A total of 210 (86.4%) patients completed the instrument for all their medications.”  

We also modified the number of medications specified in the title of table 3, as the comparisons were 

performed for the 913 medications whose drug adherence levels could be defined.  

 

The limitations are generally well described. However, another thing that should be mentioned is the 

convenience sampling.  

 

Answer: We agree that the convenience sampling is a limitation of our study. However, we were able 

to test our instrument among a wide range of patients in both hospital and general practice settings, 

which provides information about reliability and validity in those populations. We added this limitation 

in the revised manuscript:  

“Third, our sample was a convenience sample and was not representative of the population of 

patients receiving long-term treatment, especially in other countries with different healthcare 

systems.”  

 

4) The information referred relating to supp table 7 in the discussion should also be mentioned in the 

methods and results sections.  

 

Answer: We thank the reviewer for this comment. When we defined adherence at the patient level, we 

considered that the patient level was the drug adherence level for the medication for which the patient 

was the least adherent. Because this definition was arbitrary and strict, we wanted to explore whether 

other definitions (patient adherence level defined as the mean or median drug adherence level) could 

have affected our results. Results are presented in supplementary table 7.  

We modified the methods and results section as suggested (the proposed changes appear in italics).  

“Methods: To allow for comparing our tool and other measures of adherence, we defined patient level 

of adherence as the adherence level for the drug for which the patient was the most non-adherent 

(online supplementary table 2). We performed a sensitivity analysis to explore whether other 

definitions (patient adherence level defined as the mean or median drug adherence level) would 

change our results.”  

“Results: We found a weak correlation between patient adherence levels obtained with our tool and 

the MMAS-4 score (rs=0.28, p<0.01) […] We found a weak correlation between global adherence 

obtained by our tool and TBQ scores (rs=0.32, p<0.01). Sensitivity analysis exploring different 

definitions of patient adherence levels did not change the results as detailed in online supplementary 

table 7.”  

 

5) The section around clinical implications of the study is very interesting. I wonder whether it would 

also be interesting to discuss the differences in adherence to different classes of drugs shown in 

figure 1. This could be useful in healthcare planning and prioritizing disease states to focus on for 

adherence interventions.  

 

Answer: We thank the reviewer for this suggestion. In our paper, we presented drug adherence levels 

measured using our tool by different medication classes and showed variability. However, clinicians 

should be cautious when interpreting and generalizing these results because 1) they do not take into 
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account the other drugs a patient may take simultaneously; 2) our sample is not representative of the 

population of patients under long-term treatment and 3) the number of medications in each drug class 

is relatively small.  

We changed the discussion to reflect these points (the proposed changes appear in italics):  

“Second, we found variability in adherence to the different drugs taken by a given patient. Adherence 

may depend on multiple factors, including the nature/indication of the drug, as suggested by Figure 1. 

These findings support the literature, which has shown that patient adherence is affected by different 

beliefs and experiences about their medications, conditions and the healthcare system.[3, 44] 

Physicians caring for patients under long-term treatment should take into account these factors to 

understand the complexity of medication intake. Asking about different medication-taking behaviors 

rather than simply categorizing patients as “adherent” or “non-adherent” could avoid value judgments 

and facilitate patient–physician discussions about medications.”  

 

Responses to Reviewer 2: MALVINA THAIS PACHECO RODRIGUES, FEDERAL UNIVERTISITY OF 

PIAUI, BRAZIL  

 

We thank the reviewer for his interest for our study and for the constructive comments that improved 

our manuscript.  

 

In the session method: detailing the theoretical concepts (describing how the literature review was 

conducted);  

 

Answer: The theoretical conceptualization of the tool was based on the taxonomy of adherence 

published by Vrijens et al.[1] describing adherence as a process divided into three quantifiable 

phases: initiation, implementation and discontinuation. Persistence is defined as the length of time 

between initiation and the last dose taken. Our instrument is rooted in this theoretical approach and 

we aimed to capture both implementation and persistence by our measurement.  

The elaboration of items of our tool was based on this taxonomy and published self-reported 

adherence questionnaires. Our literature search used the results from three systematic reviews[2-4] 

and was completed by screening MEDLINE via PubMed for more recent studies. Results from our 

search led us to define two other requirements for our instrument: 1) to be suitable for any treatment 

context, and 2) to be able to assess differential adherence to different medications.  

 

We modified the Methods Section to clarify these points. The proposed changes appear in italics:  

“The theoretical conceptualization of the tool was based on the taxonomy of adherence published by 

Vrijens et al. [1], which describes adherence as a process divided into three quantifiable phases: 

initiation (first dose taken), implementation (defined as the extent to which a patient’s actual dosing 

corresponds to the prescribed dosing regimen) and discontinuation (the end of the therapy). 

Persistence is defined as the length of time between initiation and the last dose taken. According to 

this conceptual framework, we aimed to develop a tool describing several medication-taking 

behaviors (i.e., discontinuation, drug holidays, missing doses and schedule errors) to capture both 

implementation and persistence. Indeed, it could help clinicians better understand how patients 

manage their treatments and find appropriate patient-centered solutions.  

To elaborate the items of our tool, we used the results from three systematic reviews[2-4] completed 

by a search in MEDLINE via PubMed for recent studies describing medication adherence and 

questionnaires to assess it. Published self-reported questionnaires are often specific to disease areas 

or treatments,[15-17 ,21 ,22] focused on patient beliefs,[18 ,23] or not adapted to assess differential 

adherence for each drug taken by the patient.[24] In addition, most provide a single value for 

measurement of adherence (e.g., considering a patient who takes <80% of the doses as “non-

adherent” [3]). This approach remains satisfactory for comparing patient adherence in trials focused 

on one drug. However, it may be limited in routine practice because it does not inform about 

differences in adherence to multiple drugs.[9,10] To our knowledge, only a few published 
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questionnaires [25 ,26] take into account the fact that patients may adhere differently to multiple 

medications. We aimed to provide complementary information for these tools by describing 

medication-taking behaviors. We also wanted to design a tool suitable for any treatment context and 

able to assess adherence for each medication taken by patients.”  

 

-justify the choice of instruments to perform validation  

 

Answer: To assess construct validity, we compared measurements with our tool and with other 

validated instruments. The selection of these scales followed the previous search for validated 

questionnaires. Among possible scales, we chose those usable across any treatment context and 

requiring a short response time in order to minimize respondent burden.  

We modified the Methods Section to add precision to our different choices. The proposed changes 

appear in italics:  

“Construct validity was assessed by comparing measurements from our instrument and the following 

measures. Among possible scales, we chose those usable across any treatment context and 

requiring a short response time in order to minimize respondent burden”  

 

-more accurate description of the psychometric properties instrument is required.  

 

Answer: Standards for reporting development of health-related patient-reported outcomes under 

classical test theory[5-8] state that authors should report: 1) reliability (i.e. internal consistency and 

reproducibility); 2) validity (i.e. content validity, construct validity and/or criterion validity) and 3) 

responsiveness (i.e. sensitivity to change).  

For reliability, we assessed reproducibility (by a test-retest method as recommended [9]), but we did 

not assess internal consistency. We believe that computing a “global” Cronbach’s alpha for our scale 

was not appropriate because we aimed to describe different components of adherence (as described 

by Vrijens et al.[1]).Thus, by construction, our items related to different constructs.[5]  

We did not assess the responsiveness of our scale for logistical reasons. Because our scale 

assessed medication-intake behaviors, to assess sensitivity to change, we should have performed an 

intervention to change these behaviors, which was beyond the aim of the present study. We 

acknowledge that this could be assessed in trials using our scale as an outcome.  

We assessed content, construct and criterion validity as recommended by experts in the COSMIN 

group[6].  

 

We modified the Discussion Section to add this point. The proposed changes appear in italics:  

“In this study, we did not compare measurements of adherence with our tool and with electronic 

monitoring devices, prescription refill rates or pill counts. Moreover, we did not assess the 

responsiveness of our instrument which could be explored in future studies [41].”  

 

- Under discussion session to discuss the importance of customer adherence to treatment and factors 

that influence adherence  

 

Answer: We modified the Discussion Section to take into account the comments from reviewers 1 and 

2 about adherence differences in drug classes and factors affecting adherence. The proposed 

changes appear in italics:  

“This study may have several clinical implications. First, physicians rated adherence highly for 

discontinued drugs, which highlights that they were often unaware of how patients managed their 

different medications. They should be aware of the importance of assessing drug adherence during 

consultations or prescription refill requests.  

 

“Second, we found variability in adherence to the different drugs taken by a given patient. Adherence 

may depend on multiple factors, including the nature/indication of the drug, as suggested by Figure 1. 

 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-2015-010510 on 10 M

ay 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


These findings support the literature, which has shown that patient adherence is affected by different 

beliefs and experiences about their medications, conditions and the healthcare system.[3, 44] 

Physicians caring for patients under long-term treatment should take into account these factors to 

understand the complexity of medication intake. Asking about different medication-taking behaviors 

rather than simply categorizing patients as “adherent” or “non-adherent” could avoid value judgments 

and facilitate patient–physician discussions about medications.”  

 

Responses to Reviewer 3: Richard Birtwhistle, Queen’s University Canada  

 

We thank the reviewer for his interest for our study and for the constructive comments that improved 

our manuscript.  

 

This is a well done description of the development and testing of a simple patient questionnaire to 

assess adherence to medications. The process from questionnaire development to analysis of validity 

and reliability is well described. The convenience patient sample seems to represent a wide range of 

people taking multiple chronic medications both hospitalized and those attending primary care clinics.  

The findings suggest that adherence questionnaire is valid and reliable in the clinical setting. The 

authors make the point that with people on multiple medications a yes--no answer about their 

adherence is not sufficient.  

An understanding of the patient's use of each and every drug prescribed should be assessed.  

 

Answer: The literature[10] suggests that patients' medication decisions making is affected by different 

beliefs, skills and experiences related to medications, conditions and healthcare system. We added 

this point in the discussion section.  

Reasons for non-adherence are usually described as intentional or unintentional[11]. In our study, we 

collected reasons for non-adherence by an open-ended question for each medication. We did not 

show these results because they were not directly linked to the purpose for this validation study, but 

they will be discussed in another submitted paper.  

More work may be needed to explore the reasons for differential adherence to different drugs and to 

reconcile patient and physician perceptions. Physicians should encourage discussions about 

medications with their patients to assess adherence to each and every drug.  

We emphasized this point in the Discussion Section. The proposed changes appear in italics:  

“Second, we found variability in adherence to the different drugs taken by a given patient. Adherence 

may depend on multiple factors, including the nature/indication of the drug, as suggested by Figure 1. 

These findings support the literature, which has shown that patient adherence is affected by different 

beliefs and experiences about their medications, conditions and the healthcare system[3, 44]. 

Physicians caring for patients under long-term treatment should take into account these factors to 

understand the complexity of medication intake. Asking about different medication-taking behaviors 

rather than simply categorizing patients as “adherent” or “non-adherent” could avoid value judgments 

and facilitate patient–physician discussions about medications.”  

 

This research provides yet another example that shows physicians are notoriously bad at guessing 

whether their patients are adherent to their prescriptions. If anything I think this should be more 

apparent in the conclusions and another key message of this paper.  

 

Answer: We thank the reviewer for this comment. In our study, physicians rated adherence highly for 

discontinued drugs. These findings suggest that physicians are inaccurate estimators of patient 

medication adherence, as documented in previous studies[12 ,13].  

As suggested by the reviewer, we have added this finding in the conclusion and modified the 

Discussion Section of the paper. The proposed changes appear in italics:  

Discussion Section: “This study may have several clinical implications. First, physicians rated 

adherence highly for discontinued drugs, which highlights that they were often unaware of how 
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patients managed their different medications. They should be aware of the importance of assessing 

drug adherence during consultations or prescription refill requests.”  

Conclusion Section “We found variability in the different drugs taken by a patient and poor awareness 

of patient non-adherence by physicians. These findings should encourage physicians to ask about 

medication-taking during consultations and to assess adherence not globally per patient but rather for 

each individual drug.” »  

 

The weak associations to patient level questionnaires are well explained.  

There is more work to do on this questionnaire to see whether it makes any difference to treatment 

decisions in those who stop medications or adherence in the clinical setting.  

 

Answer: We agree. The next step will be to implement our instrument in clinical practice and to 

assess its clinical relevance in the care process, especially for patients with multiple medications. Our 

tool may also be used as an outcome in clinical trials evaluating interventions to modify patient 

medication intake behaviours.  

We modified the Discussion Section to add this point. The proposed changes appear in italics:  

“Asking about different medication-taking behaviors rather than simply categorizing patients as 

“adherent” or “non-adherent” could avoid value judgments and facilitate patient–physician discussions 

about medications. More work is needed to implement our instrument in the clinic and to assess its 

impact on treatment decisions in routine practice.”  
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