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Maria-Kim Turcotte, Marie-France Beauchesne, and Lucie Blais

BACKGROUND: Medication adherence in asthma and COPD is notoriously low. To intervene

effectively, family physicians need to assess adherence accurately, which is a challenging

endeavor. In collaboration family physicians and individuals with asthma or COPD, we aimed to

explore the barriers and facilitators of assessing medication adherence in clinical practice (ex-

ploratory phase), and to develop a novel web-based tool (e-MEDRESP) that will allow physicians

to monitor adherence using pharmacy claims data (development phase). METHODS: We used

qualitative research methods and a framework inspired by user-centered design principles. Five focus

groups were held: 2 with subjects (n 5 15) and 3 with physicians (n 5 20), and 10 individual inter-

views were conducted with physicians. In the exploratory phase, data were analyzed using thematic

networks. In the development phase, we identified components to be included in an e-MEDRESP

prototype through an iterative approach. The web-based e-MEDRESP tool was constructed by

applying algorithms to pharmacy claims data that reflected end-users’ recommendations through

an informatics approach designed for electronic medical records. RESULTS: The main barriers to

assessing medication adherence included a lack of objective information regarding medication use

and short duration of medical visits. Physicians emphasized that identifying patients at risk for

nonadherence requires a team effort from pharmacists, respiratory therapists, and nurses.

Subjects also agreed that the use of easily interpretable pharmacy claims data could be an impor-

tant facilitator and contributed to the development of the e-MEDRESP prototype, which contains

graphical representations of the adherence to respiratory controller medications and dispensing of

rescue medications. CONCLUSIONS: The e-MEDRESP tool has the potential to allow physicians

to measure adherence objectively and to facilitate patient-physician communication concerning

medication use. Future studies are needed to evaluate the feasibility of implementing e-MEDRESP

in clinical practice. It would be relevant to develop strategies that could facilitate the sharing of in-

formation presented in e-MEDRESP among primary care health professionals. Key words: treatment
adherence; qualitative research; asthma; COPD; electronic medical records; medical informatics.
[Respir Care 2020;65(9):1355–1366. © 2020 Daedalus Enterprises]

Introduction

Asthma and COPD are major causes of chronic morbidity

and mortality, and they pose substantial economic and social

burdens worldwide.1 Globally, asthma affects> 300 million

people,2 and approximately 65 million individuals have

moderate-to-severe COPD.3 Although adherence to long-

term therapy is essential to optimize treatment effectiveness,

a significant portion of these individuals do not take medica-

tions as prescribed.4 Indeed, adherence in individuals with
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asthma and COPD is notoriously low, often falling below

50%.5-7 Medication nonadherence has detrimental effects

on therapeutic outcomes and leads to increases in emer-

gency department visits, hospitalizations, and health care

costs.1,8,9

In asthma, reasons for suboptimal medication adherence

include issues pertaining to age, medication costs, adverse

effects, inhaler device convenience, limited health literacy,

patients’ knowledge and illness beliefs, as well as limited

patient involvement in the medical decision-making pro-

cess.4,10,11 Predictors of adherence in patients with COPD are

similar; however, they are often faced with additional prob-

lems related to comorbidities, complex treatment regimens,

and polytherapy, which can contribute to suboptimal medi-

cation use.12 Research indicates that successful interventions

to promote optimal medication use should be seamlessly

integrated within clinical practice and be based on enhanced

patient-physician communication and patient education.13

A large majority of individuals with asthma or COPD

are treated in primary care.14,15 Prior to prescribing appro-

priate therapy, clinical guidelines recommend that physi-

cians assess disease control and verify for common

problems such as inhaler technique, comorbidities, and

medication adherence.2,16 Yet assessing medication adher-

ence accurately in routine clinical practice can be a chal-

lenging endeavor. In practice, physicians commonly assess

adherence through patient self-report. This method is prone

to inaccuracies because patients have a tendency to overes-

timate their adherence level due to incorrect recall or

attempts to fulfill treating physicians’ expectations.17,18

Accordingly, physicians may have difficulty detecting non-

adherence, and reliance upon their intuition was shown to

be inaccurate.19,20 Alternatively, pharmacy claims data, which are gener-

ated whenever a prescription at a community pharmacy is

filled,21 may offer a more objective measurement of medi-

cation adherence and have been used in many population-

based studies to assess medication adherence.5-7,13 To our

knowledge, few studies have evaluated the use of tools

based on pharmacy claims data to assess medication adher-

ence in clinical practice.22-26 As a prime example, physi-

cians in the United States can request pharmacy claim

histories through e-prescription platforms integrated in their

electronic health records.27Additionally, since 2013, physi-

cians in the Canadian province of Quebec may access phar-

macy claims through the Quebec Health Record (QHR),

which is a data repository that allows health care professio-

nals to access health information of their patients.28 One

major drawback of the QHR, however, is that it provides

raw and unprocessed pharmacy claims data (ie, one line

per filled prescription), which can be hard for physicians

to summarize and interpret efficiently in their workflow.

Broadly speaking, these tools and platforms have the

potential to enhance physicians’ ability to monitor medi-

cation adherence in a timely manner; however, none were

QUICK LOOK

Current knowledge

Medication adherence in individuals with asthma and

COPD is notoriously low and is associated with sub-

optimal therapeutic outcomes. The majority of these

patients are treated in primary care, and family physi-

cians need to assess adherence accurately and work

closely with other health care professionals to inter-

vene effectively. In clinical practice, family physi-

cians could benefit from tools that will better assist

them in detecting nonadherence in their patients in a

timely manner.

What this paper contributes to our knowledge

The timely assessment of medication adherence in clini-

cal practice is impeded by many barriers, including short

duration of medical visits, limited health care accessibil-

ity, and lack of objective and easily interpretable infor-

mation on medication adherence. To alleviate some of

these barriers, we developed, a web-based tool based on

pharmacy claims data that will allow family physicians

to assess adherence to respiratory medications. The clin-

ical usefulness of a web-based tool may be enhanced if

it becomes part of a multi-factorial intervention that

focuses on patient education, patient-physician commu-

nication, and interprofessional collaboration between

family physicians, pharmacists, respiratory therapists,

and nurses.
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developed in collaboration with end-users, which might

explain why the uptake of some of these tools was not as

high as expected.

The purpose of this study was to better understand the

problems that revolve around the assessment of medication

adherence in routine clinical practice. We believe that the

use of health care technology may alleviate some of the chal-

lenges that physicians face when assessing medication adher-

ence. Specifically, we aimed to gain greater understanding

on the barriers and facilitators of assessing adherence to

respiratory medications from the perspectives of family

physicians and subjects with asthma or COPD through a

qualitative study; we considered this the exploratory phase.

Taking inspiration from user-centered design principles, we

subsequently developed e-MEDRESP, a web-based tool

built from pharmacy claims data that will allow family

physicians to monitor adherence to respiratory medications

in routine clinical practice; we deemed this the development

phase, and it was conducted in 2 steps: first was design of

e-MEDRESP in collaboration with family physicians and

subjects with asthma or COPD; and second was the construc-

tion of the e-MEDRESP web-based tool using an integrated

health informatics approach designed for electronic medical

records.

Methods

Study Design

We used a qualitative research methodology and a frame-

work inspired by user-centered design principles. For the ex-

ploratory phase, we conducted a qualitative descriptive

study, which is an approach based on the general principles

of naturalistic inquiry that aims to acquire greater insight

into a phenomenon across disciplines of health science

research using everyday factual language.29 For the develop-

ment phase, we adopted a framework inspired by user-cen-

tered design principles, which is an iterative design process

in which we focus on user needs in each phase of the design

and development processes.30 Subjects included individuals

with asthma or COPD treated in family medicine clinics and

family physicians, recruited between January 2017 and

March 2018 in the Canadian province of Quebec. This work

took place at Centre Intégré Universitaire de santé et de

services sociaux du Nord-de-l’ı̂le-de-Montréal, Montréal,

Quebec, Canada. This study was approved by the research

ethics committee of the Centre Intégré Universitaire de

santé et de services sociaux du Nord-de-l’ı̂le-de-Montréal.

All subjects signed an information and consent form.

Subject Recruitment

Subjects were eligible if they had a diagnosis of asthma

or COPD recorded in their electronic medical records, were

treated by a family physician, and were $ 18 y old.

Eligible family physicians must have treated patients diag-

nosed with asthma or COPD in the last year prior to recruit-

ment. In keeping with the research design adopted,

purposive sampling31 was used with the aim of obtaining

maximum variation in key characteristics among subjects,

including age, sex, region of residence, number of years

since diagnosis of asthma or COPD (for individuals), and

number of years of practice in family medicine (for physi-

cians). Emails and faxes were sent to physicians to invite

them to participate in the study. Subject recruitment was

then performed in collaboration with the medical director

of one of the participating clinics. The clinic appointed a

research assistant to contact eligible subjects by telephone

and invite them to participate in the study. Subjects and

physicians received compensation for the time incurred due

to study participation.

Data Collection

Data for the exploratory phase and the first step of the de-

velopment phase were collected through 5 focus groups: 2

focus groups with subjects with asthma or COPD (n ¼ 15

subjects), and 3 focus groups with family physicians (n ¼
20 subjects). To enhance the data collection strategy with-

out compromising the project timeline, 10 individual

telephone interviews were subsequently conducted with

physicians unable to attend focus groups. Each focus group

ran between 50 and 120 min, whereas interviews lasted 30–

45 min. Focus groups were led by a moderator and two

research assistants, and interviews were conducted by a

research assistant. All focus groups and interviews were

conducted in French using a semi-structured interview

guide. The complete translated interview guides are avail-

able in the online supplement (see the supplementary mate-

rials at http://www.rcjournal.com).

In the exploratory phase of the focus groups and inter-

views, we identified the barriers and facilitators of assess-

ing medication adherence in clinical practice. Topics of

discussion included methods of assessing medication

adherence, patient-physician communication concerning

medication use, practical and ethical implications of using

pharmacy claims data to measure medication adherence,

and the role of other primary care health professionals,

including pharmacists, respiratory therapists, and nurses.

The second part of each focus group and interview was

devoted to the design of e-MEDRESP (ie, the development

phase). Topics of discussion included the format and con-

tent of e-MEDRESP, as well as the most appropriate met-

rics to assess medication adherence and use. Specifically,

we identified components to be included in a prototype of

e-MEDRESP. Of note, because our aim was to develop a

tool that could be seamlessly integrated within physician

workflow, physicians made the majority of contributions
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in the development phase. Data collection thus prioritized

the physician perspective but was completed with sub-

jects’ accounts. An iterative approach was used to design

e-MEDRESP, whereby results of the first focus group

informed changes to the interview guide for subsequent

focus groups and interviews. Feedback on the prototype

was also gathered through informal review by 2 members

of the research team: a pulmonologist and a clinical phar-

macist who specializes in respiratory diseases.

Data Analysis

All discussions were audio-recorded, transcribed verba-

tim, and verified for accuracy.32 Transcripts were analyzed

and coded independently by 3 investigators. Data analysis

began with data familiarization, in which transcripts and

field notes were carefully re-read.

To identify the barriers and facilitators of assessing med-

ication adherence, we used the thematic network tech-

nique,33 a theoretically flexible analytical tool used to

explore the understanding of an issue by identifying the

main themes from a piece of text. Transcripts were first dis-

sected using a coding framework that was devised using

ideas from the literature review, topics in the interview

guides, and concepts identified during the discussions. This

coding framework was developed through an iterative pro-

cess whereby codes were continuously refined as clearer

insight was gained on the collected data. Once consensus

on the coding framework was reached, overarching themes

were identified by grouping codes that unified a common

idea.34,35 Themes were subsequently clustered into basic

themes (ie, lowest order premises of evidence), then into

organizing themes (ie, middle-order themes), and finally

into global themes (ie, macro super-ordinate themes). Web-

like illustrations (ie, networks) were developed to depict

the salient themes and the relationships between them.

Interviews were conducted until data saturation was

reached, which is the point in which no new codes emerged

from the data and themes were considered to be adequately

specified.36,37 We used Dedoose 8.0.42 (SocioCultural

Research Consultants, Manhattan Beach, California) to

assist in data analysis.

For the development phase, opinions and user preferen-

ces regarding tool content and format were identified. Once

the paper-based prototype was finalized and no additional

suggestions were given by the subjects, an interactive web-

based module was built in Visual Studio 15.9 (Microsoft,

Redmond, Washington). e-MEDRESP was constructed

by developing algorithms of medication adherence that

reflect the end-user recommendations identified during the

discussions. These algorithms were subsequently applied to

pharmacy claims data recorded in the reMed database,

which is a computerized claims database that collects infor-

mation on prescribed medications dispensed in community

pharmacies for a sample of Quebec residents.38 reMed is

based on data purchased from community pharmacies’

computer services providers, which transfer medication

data required for reimbursement. The link between the pro-

viders and reMed is established by way of a dynamic, com-

puterized, and confidential list that contains the identity of

enrolled participants.

Results

Subject Characteristics

The characteristics of individuals with asthma or COPD

(n ¼ 15 subjects) and family physicians (n ¼ 30 subjects)

are presented in Table 1 and Table 2, respectively. Subjects

with asthma or COPD were on average 63 y old, were

mostly male (60%), and had been diagnosed with their re-

spiratory disease for an average of nearly 11 y. Although

the focus groups were conducted separately with subjects

with asthma (n ¼ 6) and COPD (n ¼ 6), some subjects

reported having both respiratory diseases (n ¼ 3).

Physicians were on average 41 y old, 59% were women,

and they had been practicing family medicine for an aver-

age of 12 y.

Exploratory Phase: Barriers and Facilitators of

Assessing Medication Adherence

Consistent with our research purpose, we grouped sub-

jects’ discussions into 2 global themes, namely the barriers

and the facilitators of assessing medication adherence in

Table 1. Subject Characteristics

Characteristics Values

Age, y (mean 6 SD) 63.3 6 12.8

Men 9 (60.0)

Diagnosis, as reported by subject

Asthma 6 (40.0)

COPD 6 (40.0)

Concomitant diagnosis of asthma and COPD 3 (20.0)

Time since diagnosis, y

< 5 6 (40.0)

5–10 5 (33.3)

$ 10 4 (27.7)

Mean 6 SD 10.5 6 10.0

Nonsmoker 9 (60.0)

Level of physical activity

None 5 (33.3)

Low 5 (33.3)

Moderate 4 (26.7)

High 1 (6.7)

Data are presented as n (%) unless otherwise noted. n ¼ 15 subjects.
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primary care. Figure 1 presents the thematic network illus-

trating the global, organizing, and basic themes. Excerpts

from the transcripts are presented to support the identified

themes. Additional excerpts are available in the online sup-

plement (see the supplementary materials at http://www.

rcjournal.com).

Barriers to Assessing Medication Adherence. The first bar-

rier discussed is patient beliefs related to medication use

and disease. Physicians explained that, prior to properly

assessing medication adherence, they must establish a

treatment regimen that their patient is willing and able to

follow. However, they raised the issue that some patients

showed reluctance to take medications on a regular basis.

According to these physicians, discussing medication ad-

herence was especially challenging with patients with

COPD, who appear to have adapted, over the years, to a

limited quality of life and suboptimal respiratory function

due to the insidious nature of the disease. As explained by

a physician with 40 years of experience in family medi-

cine, patients with COPD often “trivialize their symp-

toms.” Because patients with asthma seen in their practice

tend to be younger and more adaptive to change, physi-

cians reported having fewer difficulties initiating discus-

sions regarding medication adherence with these patients.

In contrast, most subjects with asthma or COPD men-

tioned that they usually follow their physician’s treatment

recommendations; however, a small proportion reported

either adjusting the doses of their prescribed therapeutic

regimen or not taking their prescribed medications alto-

gether. Some subjects with COPD also confused natural

disease progression with treatment effects, claiming that re-

spiratory controller medications can lead to lung collapse.

In this respect, subjects’ perceptions of their illness and

treatment corroborate to some extent the discussions that

were held with physicians and may add a layer of complex-

ity to the discussion on medication adherence with their

physician.

The second barrier discussed is the lack of objective and

easily interpretable information on medication use. The

most salient discussions among family physicians revolved

around their desire to have access to such information.

Physicians also acknowledged that patient self-report meas-

ures of adherence were often inaccurate: “We directly ask

patients knowing full well that patient reliability is medio-

cre. We know that adherence in patients with COPD is

about 40%, and relying on patients’ accounts can be mis-

leading” (26-y-old physician, recent medical graduate).

To obtain more objective information on medication

adherence, most physicians reported accessing the QHR

data repository to review pharmacy claims data. Although

the QHR provides valuable information that allows health

care providers to optimize patient care, physicians voiced

concerns about the prescription module of the QHR.

Physicians emphasized the need to make the data in the

QHR more easily interpretable, especially for diseases

with complex therapeutic regimens, such as asthma and

COPD. Indeed, the prescription module is neither clini-

cally intuitive nor user-friendly, as was explained by a

57-y-old physician with more than 27 years of experience:

“When it comes to the QHR, there is no organization! It’s

a jumble of information. [...] Sometimes I have to go

through 2 or 3 pages to find the drug I am looking for.”

The third barrier is that some physician practices might

directly hinder the assessment of adherence. For example,

some physicians admitted to not prioritizing adherence to

respiratory medications in their approach to disease man-

agement. Moreover, some physicians reported difficulties

in keeping up with the evolving therapeutic landscape of

asthma and COPD, as various respiratory therapeutic

agents have entered the market in the last few years,39

many of which have comparative safety/effectiveness

profiles that the physicians do not understand clearly.

Accordingly, some physicians acknowledged that it was

difficult to establish an optimal therapeutic regimen that

is adapted to their patients’ needs.

Yet another barrier involves issues related to the organi-

zation of health care services, such as the short duration

of medical visits and limited health care accessibility.

Physicians consistently reported not having enough time to

comprehensively assess adherence. Furthermore, physicians

struggle to obtain accurate information on medications dis-

pensed in hospital pharmacies or to know the medication

Table 2. Family Physician Characteristics

Characteristics Values

Age, y (mean 6 SD) 41.0 6 3.9

Women 17 (58.6)

Length of practice in family medicine, y

< 10 17 (56.7)

10–19 4 (13.3)

20–29 3 (10.0)

$ 30 6 (20.0)

Mean 6 SD 12 6 1.5

Practice region

Urban 17 (56.7)

Rural 13 (43.3)

Patients with chronic respiratory diseases seen per month

< 20 9 (30.0)

20–39 13 (43.3)

$ 40 8 (26.7)

Patients with respiratory diseases most commonly seen

in clinical practice

COPD 21 (70)

Asthma 4 (13.3)

Equal number of patients with asthma or COPD 5 (16.7)

Data are presented as n (%) unless otherwise noted. n ¼ 30 physicians.
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history of patients who have been followed by other physi-

cians. In fact, access to complete health information on

patients is often spread over many medical records kept by

different health structures or health care professionals in

many health care settings.40 Moreover, subjects with asthma

or COPD complained about how the difficult transition of

care between their pulmonologist and family physician

affected their access to vital health care: “When my pulmo-

nologist retired, I was told that I was going to be followed

by a family doctor. I waited 3.5 years for a family doctor. I

recently met her, so she obviously doesn’t know me very

well” (81-y-old asthma subject, diagnosed for 35 y).

Thus, some subjects reported having few opportunities to

discuss their medication adherence with the same provider.

This lack of continuity of care with the same provider may

thus be problematic, especially because not all physicians

integrate the assessment of medication adherence into their

approach to disease management.

Facilitators of Assessing Medication Adherence. When

discussing medication adherence, subjects agreed on the

importance of having a trusting relationship between the

patient and physician, built over time. Moreover, to foster

patient empowerment, physicians stressed the need to work

collaboratively with their patients, adapt to their knowledge

level, ask open-ended questions, and use language that is

not patronizing. In a similar vein, a 58-y-old asthma subject

said, “I think it’s important that our doctor respects us. My

doctor told me to stop smoking, but he knows I am not at

this stage yet. He respects me and gives suggestions, with-

out forcing me. He communicates with me.”

Physicians have reported that collaboration with other

health care professionals greatly facilitated the assessment

of medication adherence. They highlighted the role of re-

spiratory therapists, who conduct spirometry tests, verify

inhaler device techniques, and patient adherence to treat-

ment recommendations. Physicians also mentioned directly

calling pharmacists to obtain information on prescription

refills, and some reported that pharmacists send them faxes

to notify them when a patient has not filled a prescription.

Indeed, physicians explained that medication adhere

nce monitoring is a team effort with other health care
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Fig. 1. Thematic network depicting the barriers and facilitators of assessing and monitoring medication adherence in primary care from the per-
spectives of family physicians and of patients.
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professionals because such collaboration allows them to

determine whether suboptimal disease control is due to

inadequate therapeutic regimen, low medication adherence,

or incorrect use of an inhaler device.

As yet another facilitator in assessing medication adher-

ence, physicians and subjects reported that the use of phar-

macy claims data may help discussions on adherence.

Such information could provide an objective measure of

medication use, even though filling a prescription does not

necessarily guarantee its consumption. Generally, subjects

believed that physicians’ access to pharmacy claims could

help initiate discussion concerning their medication use

and agreed that physicians should have access to this in-

formation: “If doctors prescribe us medications, they

assume that we take them. I agree that physicians should

have access [to our prescription refill data]. I would even

be okay with physicians knowing exactly if I took all the

doses..., that I didn’t just hide my inhalers in a cupboard at

home” (38-y-old asthma subject, diagnosed for 22 y).

However, some subjects described concern about physi-

cians’ access to such information as a “double-edged

sword”; on the one hand, physicians may be able to rapidly

detect nonadherent patients, but, on the other hand, if they

know that patients do not follow treatment recommenda-

tions, the patient-physician relationship may be strained.

Some physicians shared a similar opinion: “I think this is a

delicate issue.... The patient can ask himself: “What? You

have access to all this information? You even know when I

[purchased my medicine]? It’s unpleasant to feel like you

are [being monitored]” (39-y-old physician, 6 y of clinical

experience).

Development Phase: Creation of the e-MEDRESP

Web-Based Module

Despite the limitations of pharmacy claims data, physi-

cians pointed out that such data may help them detect non-

adherent patients more easily if information on medication

use is seamlessly integrated in electronic medical records

and is presented in a user-friendly manner. Thus, physicians

expressed their eagerness to contribute to the development

of e-MEDRESP. The final version of the e-MEDRESP

web-based module is presented in Figure 2 and includes 3

distinctive sections.

One-Year Medication Adherence. Physicians agreed that

presenting medication adherence as a percentage and

applying color codes would allow them to easily flag

nonadherent patients. Therefore, the first section of

e-MEDRESP that was developed displays the level of ad-

herence to controller medications filled in the prior year,

presented as a percentage in a donut chart. For patients

filling several controller medications in the 1-y period,

the global adherence to controller medications is shown,

which represents the average percentage adherence to all

controller medications dispensed in the prior year. A col-

lapsible section underneath the global adherence donut

chart was created to show detailed information on the

percentage adherence to controller medications dis-

pensed in the prior year, according to medication class.

The proportion of days covered was the metric chosen to

assess adherence over a 1-y period.41 The proportion of

days covered is defined as the total days’ supply divided

by the number of days of study period.41 For medications

initiated in the prior 6 months, it was decided that adher-

ence would be calculated starting from the date of the

first dispensing. The following color code scheme was

selected to designate adherence levels: green for optimal

adherence ($ 80%); yellow for medium-level adherence

(50–79%), and red for suboptimal adherence (< 50%).

For patients filling medications containing inhaled corti-

costeroids (ICS) in the prior year, physicians deemed it was

appropriate to illustrate the mean daily ICS dose, on a quar-

terly and annual basis, using a bar chart. In e-MEDRESP,

the mean daily ICS dose is thus calculated via an algorithm

that we developed in previous studies42,43 and takes into

account the following parameters: potency of different ICS;

medication form; quantity dispensed (taking into account

the number of doses per device); and medication dispensing

date. By using the equivalency table published in the

Canadian asthma consensus report,44 the mean daily ICS

dose is converted to the equivalent of the fluticasone propi-

onate hydrofluoroalkane medication.

List of Respiratory Medications Dispensed in the Prior

Year. Physicians wished to include in e-MEDRESP a

component that could help them to rapidly identify, over a

1-y period, important refill gaps. To satisfy this require-

ment, we built a comprehensive table of all controller and

rescue medications, as well as oral corticosteroids and anti-

biotics, dispensed in the prior year. Generic names and type

of device, along with prescription durations, are provided

in the table.

Rescue Medications, Oral Corticosteroids, and Antibiotics

Dispensed per Trimester. Physicians felt that it was perti-

nent to include in the tool a section that could allow

them to assess disease control based on their patients’

use of rescue medications, and to identify potential

markers of disease exacerbation. To this end, the third

section included in e-MEDRESP presents several bar

charts illustrating the days’ supply of oral corticoste-

roids and antibiotics, as well as the weekly doses of res-

cue medications, per trimester. For short-acting b 2

agonists, the average weekly number of doses is esti-

mated using an algorithm that we developed in a previ-

ous study45 incorporating the following parameters:

dose per inhalation, pharmaceutical form, quantity
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Fig. 2. Prototype of an e-MEDRESP report of an asthma patient. The web-based format of e-MEDRESP is compatible with electronic medical
records, thus ensuring its seamless integration within physicians’ workflow. All information on medication adherence is calculated from pharmacy
claims data. Section 1 displays the adherence to all controller medications dispensed in community pharmacies in the year prior to the medical

visit, presented as a percentage. Information on adherence to controller medications, according to medication class is also available. Color codes
are used to designate different adherence levels. Section 2 shows an overview of all respiratory medications dispensed in community pharmacies

in the prior year. Dates and duration of refills, as well as generic names of medications, are provided. Section 3 presents the use of rescuemedica-
tions, oral corticosteroids, and antibiotics dispensed in the prior year, per trimester. Of note, e-MEDRESP is available in English and French.
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dispensed (taking into account number of doses per de-

vice), and dates of prescription dispensing. If a short-

acting b 2 agonist other than salbutamol is dispensed,

the mean number of doses is converted to a salbutamol

equivalent. For short-acting anticholinergics, the mean

weekly number of doses is estimated using an algorithm

that incorporates the following parameters: dose per in-

halation, pharmaceutical form, quantity dispensed (tak-

ing into account number of doses per device), and dates

of prescription dispensing.

Other Salient Features of e-MEDRESP. Upon the request

of several physicians, an explanatory document present-

ing the list of inhaled respiratory medications, along

with photos of inhaler devices, was integrated in e-

MEDRESP. Physicians mentioned that having access to

this document could be useful if they wanted to further

discuss medication use with their patients or adjust their

treatment. Additionally, a video tutorial and an explana-

tory document ere created to introduce physicians to e-

MEDRESP. An automated data extraction procedure

was established to update the information presented in

e-MEDRESP every 2 weeks. Ultimately, physicians felt

that e-MEDRESP could help them provide more person-

alized treatments based on their patients’ medication

adherence.

Discussion

Our study has highlighted important barriers of assess-

ing and monitoring adherence to respiratory medications

from the perspectives of family physicians and of patients

with asthma or COPD. These included short duration of

medical visits, limited health care accessibility, and

patient understanding of treatment recommendations.

Importantly, the lack of objective, rapidly accessible,

and easily interpretable information on medication use

constitutes an important barrier to monitoring adherence.

To overcome this barrier, physicians contributed to the

development of e-MEDRESP, a novel, web-based tool

constructed from pharmacy claims data for assessing ad-

herence to respiratory medications. Furthermore, a good

patient-physician relationship and a strong interprofes-

sional collaboration are crucial in helping physicians to

identify nonadherent patients.

There is no question that medication adherence monitor-

ing should be an integral component of disease manage-

ment and patient care. With increasingly evolving health

care models in recent years, primary care professionals now

have a proactive, continuous, and multidisciplinary

approach to disease management, which is also leveraged

by the innovation of electronic medical records.15 In the

last decade, treatment guidelines, including the Global

Initiative for Asthma (GINA) and the Global Initiative

for Chronic Obstructive Lung Disease (GOLD), have

encouraged physicians to address medication adherence

with their patients on a regular basis.2,16,46,47 Yet our find-

ings suggest that physicians may not always have time to

comprehensively assess this aspect of care. Consistent

with previous findings in the literature,48-50 study subjects

explained that a strong patient-physician relationship ena-

bles physicians to detect nonadherent patients more easily

because it fosters more open and honest communication

and promotes patient-centered care. Furthermore, having

information from past health care events (eg, prescriptions

dispensed in hospitals, exacerbation occurrences), other-

wise called “informational continuity,”51 and having a

long-term patient-provider relationship, might also be

important facilitators to the timely monitoring of adher-

ence. Working closely with other health care professio-

nals, such as pharmacists and respiratory therapists, may

also help mitigate some of these time-related constraints

and promote informational continuity.

We believe that e-MEDRESP may help alleviate some

of the barriers that physicians face when discussing med-

ication use with their patients because it provides objec-

tive information on medication adherence. Our results

support the idea that pharmacy claims data, when proc-

essed into a user-friendly format, can enhance communi-

cation regarding medication use and promote adherence,

but only when used in a context in which the patient feels

empowered and is involved in the decision-making pro-

cess. Importantly, patients must provide consent to their

physicians having access to their detailed pharmacy refill

histories, which may not always be easy to obtain. In a

study we conducted in an out-patient asthma clinic,52

only 40% of eligible subjects with moderate-to-severe

asthma provided such consent. This low acceptance rate

could be partly explained by some patients’ reluctance to

share detailed information on their medication use with

their pulmonologist. Although subjects and physicians in

the present study acknowledged these ethical implica-

tions, they remained optimistic and emphasized the need

to develop tools based on pharmacy claims that can

empower patients and facilitate communication on medi-

cation use.

Our findings should be interpreted in the light of some

limitations. Because participation was on a voluntary basis,

physicians and subjects with asthma or COPD who partici-

pated in our study may not be fully representative of the pri-

mary care setting. For example, subjects may have been

more adherent to their medications compared to the general

population of patients with chronic respiratory diseases and

therefore be more at ease when discussing their medication

use in a group setting. Some of our findings, such as those

pertaining to the QHR, are applicable to the Quebec pri-

mary care setting and may not be generalizable to other

clinical settings. Limitations of the e-MEDRESP tool
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include those that are inherent to pharmacy claims data.

Namely, pharmacy claims data in reMed only include

prescriptions dispensed in community pharmacies. Thus,

prescriptions filled in hospital pharmacies or prescriptions

that were written by the treating physician but not filled by

the patient are not captured by the tool. Moreover, filling

prescriptions does not guarantee that the medication will be

taken by the patient. Nevertheless, e-MEDRESP can serve

as a communication aid and help physicians identify nonad-

herent patients more easily, which will ultimately allow

them to counsel and support their patients in a timely

manner.

Overall, our study has many strengths and extends the lit-

erature on the practical and logistical issues regarding the

assessment of adherence to respiratory medications in clini-

cal practice. Of note, combining focus group and interview

data resulted in a more nuanced and richer analysis and pro-

vided an opportunity to achieve data saturation more rap-

idly, although this methodological approach was initially

adopted to ensure the timeliness of data collection. The

analysis of the transcripts by 3 independent investigators,

coupled with our iterative approach to qualitative inquiry,

ensured congruence between the research purpose, litera-

ture review, data collection strategies, subject sampling,

and analysis, which ultimately conferred validity and reli-

ability to our findings.53 Although physicians play an im-

portant role in assessing and promoting medication

adherence, integrating the patient perspective into our anal-

ysis allowed us to gain further insight on illness beliefs and

treatment perceptions among patients, as well as barriers to

patient-physician communication. Finally, developing e-

MEDRESP in collaboration with physicians allowed us to

better understand the unmet needs of the primary end-users

and ensured that the tool can be easily integrated within

physician workflow.

Clinical Implications and Future Work

We are currently integrating e-MEDRESP in the elec-

tronic medical records of several clinics in the Canadian

province of Quebec. A feasibility study will be con-

ducted to evaluate physicians’ use of e-MEDRESP, phy-

sician and patient satisfaction with the tool, and its

capacity to enhance patient medication adherence and

physician prescribing practices. A cluster randomized

clinical trial will be important to evaluate the effective-

ness of e-MEDRESP to improve medication adherence

and disease control. The clinical usefulness of e-

MEDRESP may be enhanced if it becomes part of a

multi-factorial intervention that focus on patient educa-

tion and patient–physician communication. Given the

emerging trend for interdisciplinary teams to provide pri-

mary health care, it would be relevant to develop strat-

egies that could facilitate the sharing of information

presented in e-MEDRESP among primary care professio-

nals, including pharmacists, respiratory therapists, and

nurses. Ultimately, the integration of easily interpretable

pharmacy claims data in electronic medical records may

serve as the basis for monitoring adherence and improving

prescribing practices.

Conclusions

In routine clinical practice, the accurate assessment

of medication adherence in patients with asthma or

COPD may be hindered by several barriers, including

time-related constraints and a lack of objective and eas-

ily interpretable information on medication use. e-

MEDRESP has the potential to allow physicians to

measure adherence objectively and to facilitate patient-

physician communication concerning medication use.

Future studies are required to evaluate the feasibility of

implementation as well as patient and physician satis-

faction of e-MEDRESP in clinical practice.
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45. Blais L, Beauchesne M-F, Lévesque S. Socioeconomic status and

medication prescription patterns in pediatric asthma in Canada. J

Adolesc Health 2006;38(5):607.e609-.e616.

46. Reddel HK, Bateman ED, Becker A, Boulet L-P, Cruz AA, Drazen

JM, et al. A summary of the new GINA strategy: a roadmap to asthma

control. Eur Respir J 2015;46(3):622-639.

47. Lareau SC, Yawn BP. Improving adherence with inhaler therapy in

COPD. Int J Chron Obstruct Pulmon Dis 2010;5:401-406.

48. Kerse N, Buetow S, Mainous AG3rd, Young G, Coster G, Arroll B.

Physician-patient relationship and medication compliance: a primary

care investigation. Ann FamMed 2004;2(5):455-461.

49. Stavropoulou C. Non-adherence to medication and doctor-patient rela-

tionship: evidence from a European survey. Patient Educ Couns 2011;

83(1):7-13.

WEB-BASED TOOL FOR RESPIRATORY MEDICATION ADHERENCE

RESPIRATORY CARE � SEPTEMBER 2020 VOL 65 NO 9 1365

https://goldcopd.org
https://www.quebec.ca/sante/vos-informations-de-sante/dossier-sante-quebec
https://www.quebec.ca/sante/vos-informations-de-sante/dossier-sante-quebec
http://www.rqrm.ca/plateformes/optimisation-de-l-usage/64-4-remed-data-registry-for-prescribed-medications-banque-de-donnees-sur-les-medicaments-d-ordonnance.html
http://www.rqrm.ca/plateformes/optimisation-de-l-usage/64-4-remed-data-registry-for-prescribed-medications-banque-de-donnees-sur-les-medicaments-d-ordonnance.html
http://www.rqrm.ca/plateformes/optimisation-de-l-usage/64-4-remed-data-registry-for-prescribed-medications-banque-de-donnees-sur-les-medicaments-d-ordonnance.html
http://www.rqrm.ca/plateformes/optimisation-de-l-usage/64-4-remed-data-registry-for-prescribed-medications-banque-de-donnees-sur-les-medicaments-d-ordonnance.html


50. Tarn DM, Mattimore TJ, Bell DS, Kravitz RL, Wenger NS. Provider

views about responsibility for medication adherence and content of

physician-older patient discussions. J Am Geriatr Soc 2012;60(6):

1019-1026.

51. McKendry R, Haggerty J. Defusing the confusion: concepts and

measures of continuity of health care. Ottawa, Canada: Canadian

Foundation for Healthcare Improvement; 2002.

52. Yousif A, Lemière C, Cartier A, Forget A, Blais L. Development

of a graphical tool to measure medication adherence in asthma

patients: a mixed-methods pilot study. J Asthma 2019;56(5):543-

552.

53. Morse JM, Barrett M, Mayan M, Olson K, Spiers J. Verification strat-

egies for establishing reliability and validity in qualitative research. Int

J Qual Methods 2002;1(2):13-22.

WEB-BASED TOOL FOR RESPIRATORY MEDICATION ADHERENCE

1366 RESPIRATORY CARE � SEPTEMBER 2020 VOL 65 NO 9


