
PLOS One | https://doi.org/10.1371/journal.pone.0323877  May 23, 2025 1 / 18

 

 OPEN ACCESS

Citation: Guilcher SJT, Cadel L, Everall AC, 
Kaiser A, Cimino SR, El-Kotob R, et al. (2025) 
Identifying what matters to adults with mobility 
limitations regarding their experiences with 
medications: A concept mapping study. PLoS 
One 20(5): e0323877. https://doi.org/10.1371/
journal.pone.0323877

Editor: Morteza Arab-Zozani, Birjand University 
of Medical Sciences, ISLAMIC REPUBLIC OF 
IRAN

Received: February 20, 2024

Accepted: April 16, 2025

Published: May 23, 2025

Copyright: © 2025 Guilcher et al. This is an 
open access article distributed under the terms 
of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, 
and reproduction in any medium, provided the 
original author and source are credited.

Data availability statement: Relevant data 
are within the manuscript and additional 
identifiable data cannot be shared publicly in 
accordance with the University of Toronto's 
ethics-approved documentation on data sharing 

RESEARCH ARTICLE

Identifying what matters to adults with mobility 
limitations regarding their experiences with 
medications: A concept mapping study

Sara J. T. Guilcher 1,2,3,4*, Lauren Cadel 1,5, Amanda C. Everall1, Anita Kaiser3,4,6,7,  
Stephanie R. Cimino1,3, Rasha El-Kotob1, Lisa McCarthy 1,5, Colleen O’Connell8,9,  
Crystal MacKay7,8,10, James Milligan11, Aisha Lofters12, Sander L. Hitzig2,3,13,14,  
Diana Zidarov15,16

1  Leslie Dan Faculty of Pharmacy, University of Toronto, Toronto, Ontario, Canada, 2  St. John’s Rehab 
Research Program, Sunnybrook Research Institute, Sunnybrook Health Sciences Centre, Toronto, Ontario, 
Canada, 3  Rehabilitation Sciences Institute, Temerty Faculty of Medicine, University of Toronto, Toronto, 
Ontario, Canada, 4  Department of Physical Therapy, Temerty Faculty of Medicine, University of Toronto, 
Toronto, Ontario, Canada, 5  Institute for Better Health, Trillium Health Partners, Mississauga, Ontario, 
Canada, 6  Canadian Spinal Research Organization, Richmond Hill, Ontario, Canada, 7  KITE, Toronto 
Rehab-University Health Network, Toronto, Ontario, Canada, 8  School of Rehabilitation Therapy, Queen’s 
University, Kingston, Ontario, Canada, 9  Department of Medicine, Dalhousie University, Halifax, Nova 
Scotia, Canada, 10  West Park Healthcare Centre, Toronto, Ontario, Canada, 11  Mobility Clinic at the 
Centre for Family Medicine, Kitchener-Waterloo, Ontario, Canada, 12  Peter Gilgan Centre for Women’s 
Cancers, Women’s College Hospital, Toronto, Ontario, Canada, 13  Department of Occupational Science 
and Occupational Therapy, Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada, 
14  Dalla Lana School of Public Health, University of Toronto, Toronto, Ontario, Canada, 15  Institut 
universitaire sur la réadaptation en déficience physique de Montréal, Centre intégré universitaire de santé 
et de services sociaux du Centre-Sud-de-l’Île-de-Montréal, Montreal, Quebec, Canada, 16  Centre de 
Recherche Interdisciplinaire en Réadaptation du Montréal Métropolitain, Montreal, Quebec, Canada 

* sara.guilcher@utoronto.ca

Abstract 

Background

Despite the high prevalence of medication use among persons with mobility limita-

tions, there are currently no patient-reported measures that have been co-developed 

to assess the experiences of medications in everyday life. Therefore, the objective of 

this study was to develop potential items for a patient-reported experience measure 

related to medication use for adults with mobility limitations.

Methods

We conducted a concept mapping study with people with mobility limitations. Par-

ticipants were required to: be 18 years of age or older, live in Canada, live in the 

community, speak, and read English or French, have a mobility limitation, and take at 

least one medication recommended by a prescriber in the preceding three months. 

Participants generated statements in response to the focal prompt: what matters 

to you about medications in your everyday life? Participants then sorted piles of 
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statements based on their conceptual similarity, rated each statement on two dimen-

sions (importance and realistic), and created visual maps of the data.

Results

A total of 45 individuals participated in at least one step of the concept mapping. 

Participants generated 694 statements which were synthesized into 80 unique 

statements. The final map contained ten clusters: (1) medication-related financial 

considerations and support; (2) pharmacy-related services and supports; (3) access 

to medications and medication-related supports; (4) acceptance and stigma around 

medication use; (5) ability and ease of taking medications; (6) shared decision-

making and access to medication-related research and information; (7) medication 

effectiveness, side effects and risks; (8) knowledge, self-awareness and empower-

ment; (9) accessibility of healthcare providers; and (10) communication and relation-

ships with healthcare providers.

Conclusions

In this participatory-based research, we have identified key items and domains 

related to medication-related experiences. Understanding what matters to patients 

will support quality improvement of healthcare delivery and outcomes for adults with 

mobility limitations who take medications.

Introduction

In Canada, there are approximately 8 million individuals 15 years or older with a 
self-reported disability [1]. Over a third of these individuals have mobility limitations, 
with a prevalence of 39.2% [1]. Persons with mobility limitations often experience 
multiple chronic conditions [2], which may be treated with medications [3–5]. The 
use of multiple medications, known as polypharmacy (five or more medications), 
can increase the risk of adverse medical outcomes and experiences [6]. Problematic 
polypharmacy has been linked to an increase in adverse drug events (e.g., falls, 
confusion) and mortality [7]. Impaired physical function can increase the likelihood 
of polypharmacy, which can then negatively impact physical function (e.g., walking 
speed, standing balance) [8].

The World Health Organization has identified ‘Medications without Harm’ as the 
third global patient safety challenge and has established priority approaches for 
improving medication safety, such as ongoing monitoring of experiences and patient 
engagement [9]. Aligned with the Quintuple Aim for value-based quality care [10], 
engaging persons with lived experience as active partners in care is part of a wider 
transformational paradigm shift in healthcare system performance; moreover, this 
shift recognizes the value of measuring patient perspectives on their experiences and 
outcomes [11,12]. Patient reported outcome measures (PROMs) are standardized 
and validated instruments that are directly reported by patients and relate to health, 
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functional status, or quality of life [13]. Relatedly, patient reported experience measures (PREMs) capture patients’ expe-
riences with care or treatments [14–16]. Interestingly, despite the high prevalence of medication use, to our knowledge, 
there are currently no patient-reported experience or outcome measures that are co-developed to measure and moni-
tor the experiences of medications in everyday life for persons with mobility limitations [17]. Co-development supports 
meaningful engagement of the end users to help make research more useful for the intended population [18]. Therefore, 
co-development of PREMs would focus on what is important to people with mobility limitations.

Monitoring experiences and outcomes related to medications involves understanding impacts on multiple aspects of 
individuals’ day-to-day lives, including physical, mental, emotional, and social well-being [19]. In previous research, unique 
challenges were identified among persons with mobility limitations [20]. Individuals described anxiety regarding the short 
and long-term safety of medications, in addition to fears about medication effectiveness plateauing over time [20,21]. 
Further concerns were raised around medication side effects (e.g., fatigue, addiction, constipation) [20, 22] and regimen 
complexity. Individuals identified challenges with remembering and obtaining refills, remembering when to take medica-
tions, medication-related costs, and taking medications due to physical impairments and/or lack of physical and emotional 
support [20–24]. Importantly, people with mobility limitations experience unique barriers to services, including challenges 
with physical accessibility, transportation, attitudes and knowledge, social, and discriminatory policies [25–27].

Given the unique challenges that individuals with mobility limitations may experience in accessing healthcare and their 
medications, it is important that measures are developed with and/or validated among persons with these lived experi-
ences. Systematically measuring what matters to individuals about medication use and how medications impact everyday 
life will ideally contribute to improved shared decision-making between healthcare providers and patients and safer care 
plans [28–30]. To address this gap, the objective of this study was to develop potential items for a PREM related to medi-
cation use for French and English-speaking persons with mobility limitations.

Methods

Study design

We took a participatory, mixed methods approach by applying concept mapping methodology [31]. Concept mapping is 
ideal for gathering perspectives from many individuals, with a focus on breadth of experiences rather than depth [32]. It is 
often used within public health for planning and evaluation purposes [32,33] and can be a useful way of conducting needs 
assessments of a target population [34]. Concept mapping involves six steps: preparation, brainstorming, sorting and 
rating, analysis, mapping and interpretation, and utilization.

This study received human ethics approvals from the University of Toronto, #42514 and the University of Montreal, 
#2022–1598. All participants provided written or verbal informed consent prior to participation. We allowed for verbal con-
sent from participants who were unable to complete the written-and-signed consent approach due to functional limitations. 
For individuals consenting verbally, a consent form was sent to potential participants by email. A member of the research 
team connected with the potential participant by telephone or teleconference to review the consent form, answer ques-
tions, and obtain consent. Verbal consent was audio-recorded and tracked in a master log. The research ethics boards 
approved of this process.

Step 1 – Preparation

Participants and recruitment.  To participate in the study, individuals were required to live in Canada, be 18 years 
of age or older, live in the community (i.e., not in a long-term care home or acute hospital), speak and read English 
or French, self-identify as having a mobility limitation, and take at least one medication recommended by a prescriber 
in the preceding three months. A mobility limitation was defined according to the World Health Organization Disability 
Assessment Schedule (WHODAS) 2.0 [35], where participants were required to have at least mild difficulty with one of the 
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following: standing for long periods of time (e.g., 30 minutes), standing from sitting down, moving around inside the home, 
getting out of the home, and walking a long distance (e.g., one kilometer).

We recruited individuals with mobility limitations from across Canada using a multi-pronged approach. Participants 
were recruited between June 2022 and July 2023. Study recruitment flyers were placed in clinics that provided care to 
persons with mobility limitations, as well as in local community centers. Similarly, study advertisements were shared on 
social media, with a focus on social media sites for individuals with mobility limitations. We also recruited through the 
newsletters, websites, and listservs of Canadian organizations who have likely served populations with mobility limitations. 
Some individuals in the province of Quebec were identified through a clinical research database and were contacted by 
the research team directly.

Step 2 – Brainstorming

The following focal prompt (main research question) was used to elicit responses from participants during the brainstorm-
ing sessions: what matters to you about medications in your everyday life? Participants generated ideas in response to 
the focal prompt through virtual focus groups, interviews, and groupwisdom™ (online concept mapping platform). The 
focus groups and interviews were approximately one hour in length and were conducted between June 2022 and Septem-
ber 2022 by three trained qualitative researchers (ACE, LC, JW). All focus groups were conducted in English, while inter-
views were conducted in both English and French due to team experience and participant capacity. As participants shared 
their thoughts, the statements were documented. All brainstorming sessions were audio recorded to ensure all statements 
were captured.

All participants completed a comprehensive questionnaire covering their demographics and health history, including 
type and number of chronic diseases, type and frequency of medications taken, and the impact that their mobility limita-
tion had on their everyday life. English-speaking participants completed the questionnaire online through REDCap, while 
French-speaking participants were administered the questionnaire verbally at the time of interviews.

Following the brainstorming sessions, the research team engaged in the statement synthesis process to reduce the 
total number of ideas generated into a manageable number (e.g., less than 100 statements) for the sorting and rating 
tasks [32]. The team did so by removing statements that did not answer the focal prompt, combining similar ideas, and 
removing duplicate statements. All statements in the final list were reviewed for clarity by the broader research team. 
When uploaded to groupwisdom™, the statements were randomized and assigned a number for the sorting and rating 
tasks.

Step 3 – Sorting and rating

The sorting and rating tasks were completed independently by participants on groupwisdom™. During the sorting task, 
participants created groups or piles of statements based on their conceptual similarity and assigned a title to each pile. 
Participants were instructed to group statements based on the following guidelines: (1) each statement can only be put 
into one pile; (2) each pile must contain at least two statements; (3) there must be more than one pile; and (4) piles must 
be created based on the content of the statement and not on a value judgement (e.g., piles should not be sorted based on 
importance). During the rating task, participants rated each statement from one to five on two Likert-type scales based on 
two domains: perceived importance and realistic (1 = not at all important/realistic to 5 = extremely important/realistic).

Step 4 – Analysis

Analyses were conducted using groupwisdom™ to create visual maps for the mapping and interpretation session. A total 
square similarity matrix was created by combining similarity matrices. This displayed the number of participants who 
sorted each pair of statements together [36]. The total square similarity matrix was the input for multidimensional scaling, 
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producing the point map (see S1 Fig). The stress value indicates the goodness of fit between the similarity matrix data 
and the point map. The calculated stress value was 0.25, which falls between the acceptable range for concept mapping 
projects of 0.205 and 0.365 [36]. Hierarchical cluster analysis was conducted to create groups of statements based on 
their relative distance. Prior to the mapping session, cluster map solutions were reviewed by the research team and two 
cluster maps were selected to present to the participants. The research team also reviewed the statements contained 
within each cluster and assigned a title to each.

Step 5 – Mapping and interpretation

Participants attended a 90-minute virtual mapping session, where the goals were to select a cluster solution and finalize 
the statements within each cluster. The session was facilitated by a trained research team member (RE). Participants 
were shown two cluster map solutions, the 10-cluster map and the 11-cluster map. Once a final cluster solution was 
selected, the statements within each cluster were reviewed and participants had the opportunity to move statements to a 
different cluster where they thought they fit better based on concepts. The group achieved consensus through discussion 
prior to moving any statements.

After the mapping session, the research team created additional maps and visual representations of the data using 
groupwisdom™. Point rating maps, cluster rating maps, pattern match diagrams, and go-zone plots were developed to 
explore potential differences in the rating data based on participant demographics (gender, number of medications, age, 
type of mobility limitation, and difficulty walking).

Step 6 – Utilization

The results from this concept mapping study will inform items to consider in a PREM. In consultation with a working group, 
the research team will apply for future funding to further develop a core set of items to include in a measure.

Results

Participant demographics

Twenty-two individuals participated in brainstorming, 30 completed sorting, 45 completed rating, and 9 participated in the 
mapping session (see Table 1 for participant demographics by each step). Some individuals participated in multiple steps 
of concept mapping. Across all concept mapping steps, most participants identified as women, experienced polypharmacy 
(the use of five or more medications), and had at least “moderate” difficulty walking a long distance. Variation was seen 
in the contributing reasons for mobility limitations, with participants experiencing musculoskeletal conditions, neurological 
conditions, chronic pain, and other conditions that impacted their mobility. Due to the small number of persons in each 
category, we were unable to explore data by participant social location (e.g., gender, number of daily medications, age).

Cluster map

Participants selected the 10-cluster map as the final cluster map solution (see Fig 1). The cluster labels included the 
following: (1) medication-related financial considerations and support; (2) pharmacy-related services and supports; (3) 
access to medications and medication-related supports; (4) acceptance and stigma around medication use; (5) ability and 
ease of taking medications; (6) shared decision-making and access to medication-related research and information; (7) 
medication effectiveness, side effects and risks; (8) knowledge, self-awareness and empowerment; (9) accessibility of 
healthcare providers; and (10) communication and relationships with healthcare providers.

Cluster 1 – Medication-related financial considerations and support.  Cluster 1 contained five statements related 
to the cost of medications, financial assistance for medications, ability to navigate medication plans, and the impact of 
medication costs (see Table 2 for clusters and statements). Examples of the statements in this cluster include # 1 – ‘I have 
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access to financial assistance for my medications’, # 43 – ‘I can pay for my medications without negative impacts on my 
financial well-being’, # 53 – ‘The cost associated with getting my medications is minimal’, and # 39 – ‘Medication plans are 
user-friendly, consistent, and easy to navigate’.

Cluster 2 – Pharmacy-related services and supports.  Cluster 2 contained seven statements related to services and 
supports offered by the pharmacy team, including providing an emergency supply of medication, completing medication 
reviews, communicating about medication refills, and adapting prescriptions. Examples of the statements in this cluster 

Table 1.  Participant numbers and demographics across each step.

Demographics Brainstorming (n = 22) Sorting (n = 30) Rating (n = 45) Mapping (n = 9)

Language

English 18 27 40 9

French 4 3 5 0

Age

18-29 4 6 8 0

30-39 4 9 10 1

40-49 1 7 10 2

50-59 4 4 9 3

60+ 7 4 8 3

Missing 2 0 0 0

Gender

Man 5 4 9 0

Woman 15 24 33 9

Transgender 0 0 0 0

Non-binary 2 2 3 0

Other 0 0 0 0

Contributing Reasons for Mobility Limitation

Musculoskeletal 7 9 14 5

Neurological 6 5 9 0

Chronic pain 3 9 13 3

Other* 2 7 9 1

Missing 4 0 0 0

Number of Daily Medications

0 0 0 0 0

1-4 4 13 18 1

5-9 9 12 16 3

10-14 6 2 7 3

15+ 3 3 4 2

Difficulty Walking Long Distance**

None 0 0 0 0

Mild 3 1 2 0

Moderate 7 14 17 5

Severe 2 7 10 1

Extreme 6 8 16 3

Missing 4 0 0 0

*Other contributing factors of mobility limitations included: a combination of musculoskeletal, neurological and/or chronic pain (e.g., fibromyalgia)

**Over the past 30 days difficulty walking a long distance (e.g., 1 km)

https://doi.org/10.1371/journal.pone.0323877.t001

https://doi.org/10.1371/journal.pone.0323877.t001
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include # 6 – ‘Policies to access medications (e.g., insurance plans) have minimal restrictions or requirements’, # 7 – ‘My 
pharmacist can provide me with an emergency supply of my medications’, # 31 – ‘My pharmacy has my medication in 
stock’, and # 46 – ‘My pharmacy informs me when my medications are ready (or if they will not be ready on time)’.

Cluster 3 – Access to medications and medication-related supports.  Cluster 3 contained four statements related 
to accessing medications and required tests for starting or continued use (e.g., vaccinations, bloodwork, x-rays), the 
length of medication supply, and limiting stress associated with accessing medications. Examples of statements include 
# 76 – ‘I can access the medications that I need without undue stress’, # 78 – ‘I can easily access the diagnostic tests 
required to ensure my medications are working correctly (e.g., blood work, x-rays)’, and # 60 – ‘My medications are easy 
to start (e.g., vaccinations, blood work, x-rays)’.

Cluster 4 – Acceptance and stigma around medication use.  Cluster 4 contained six statements about being 
accepted when taking medications, not feeling judged or discriminated against, having support from friends and family, 
being able to talk to others about medication use, and being able to take medications in public places. Examples of the 
statements in this cluster include # 50 – ‘I have support from friends and family about my medications’, # 49 – ‘I am not 
discriminated against by anyone because of my medication use’, and # 69 – ‘My friends and family accept that I take 
medications’.

Cluster 5 – Ability and ease of taking medications.  Cluster 5 contained 11 statements related to starting new 
medications and continued use of medications, including tests required, traveling with medications, storing medications, 

Fig 1.  10-Cluster map solution. Legend: Each independent shape represents a cluster with corresponding statements grouped together by partici-
pants. Each cluster has a title reflecting the overall concept of the statements assigned. The 10 clusters are the following: Cluster 1 - Medication-related 
financial considerations and support; Cluster 2 - Pharmacy-related services and supports; Cluster 3 - Access to medications and medication-related sup-
ports; Cluster 4 - Acceptance and stigma around medication use; Cluster 5 - Ability and ease of taking medications; Cluster 6 - Shared decision-making 
and access to medication-related research and information; Cluster 7 - Medication effectiveness, side effects and risks; Cluster 8 - Knowledge, 
self-awareness and empowerment; Cluster 9 - Accessibility of healthcare providers; Cluster 10 - Communication and relationships with healthcare 
providers.

https://doi.org/10.1371/journal.pone.0323877.g001

https://doi.org/10.1371/journal.pone.0323877.g001
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having reminders or a routine for taking medications, and independently taking medications. Examples of statements 
include # 44 – ‘I can take my medications on my own’, # 61 – ‘I can store my medications safely’, # 42 – ‘I can easily 
travel with my medications’, # 30 – ‘I have enough of my medications to ensure that I never run out (e.g., between refills or 
renewals)’, and # 35 – ‘I have a routine for taking my medications that works for me’.

Cluster 6 – Shared decision-making and access to medication-related research and information.  Cluster 
6 contained eight statements related to knowing reliable sources of information, having access to up-to-date 
medication information from different sources, being actively involved in decisions around medications, and self-
advocacy. Example statements include # 36 – ‘I know the difference between reliable and unreliable sources of 
medication information’, # 48 – ‘I can advocate for myself about my medications and need for any testing (e.g., 
changes to medications, mode of administration, new medications)’, # 51 – ‘I am informed about my medications 
(e.g., dosage, timing, why I’m taking it, interactions, side effects)’, and # 62 – ‘I am included in decisions about my 
medications’.

Cluster 7 – Medication effectiveness, side effects and risks.  Cluster 7 contained 10 statements about the 
effectiveness of medications, side effects of medications including the long-term impact, and medication cascades. 
Examples of the statements in this cluster include # 9 – ‘My medications will not have negative long-term impacts on me’, 
# 11 – ‘My medications have minimal withdrawal effects’, # 15 – ‘My medications are effective at controlling my symptoms 
and managing my condition’, and # 28 – ‘My medications remain effective over time’.

Cluster 8 – Knowledge, self-awareness and empowerment.  Cluster 8 contained eight statements related to 
knowing what medications are taken and what is best, accepting medication use, tracking medications, having a list 
of medications, supplementing medications with alternatives, and having knowledge around medication doses (e.g., 
adjusting or missed dose). Examples of statements include # 24 – ‘I know what to do if I miss a dose of my medications’, 
# 65 – ‘I know what medications are best for me’, # 25 – ‘I know how to adjust my medication doses as needed’, and # 63 
– ‘I have a way of tracking the medications that I have taken’.

Cluster 9 – Accessibility of healthcare providers.  Cluster 9 contained five statements related to the ability to 
physically access healthcare providers of one’s choice, meet using different methods, and receive second opinions. 
Examples of the statements in this cluster include # 67 – ‘I can access my healthcare providers in a timely and convenient 
manner’, # 27 – ‘My healthcare providers’ locations are accessible and barrier-free’, and # 5 – ‘I have access to the 
healthcare providers of my choice’.

Cluster 10 – Communication and relationships with healthcare providers.  Cluster 10 contained 16 statements 
about an individuals’ relationship with their healthcare providers, including communication, support received, information 
sharing, trust, and knowledge. Examples of statements include # 19 – ‘My healthcare providers are knowledgeable about 
medications’, # 70 – ‘I trust my healthcare providers’, # 64 – ‘My healthcare providers help me start, modify, or stop my 
medications’, # 40 – ‘I come prepared with a list of questions to appointments with my healthcare providers’, and # 33 – 
‘My healthcare providers communicate with each other about my medications (e.g., through an electronic medical record, 
by fax/telephone)’.

Cluster and statement ratings

Overall, the go-zone included 32 of the 80 statements (see Fig 2). With an r-value of 0.40, there was a moderate associ-
ation between ratings for importance and realistic. Cluster 1 – ‘Medication-related financial considerations and supports’ 
was rated the highest on importance (mean = 4.32) and the lowest on realistic to act on (mean = 2.88). The second most 
important cluster was Cluster 6 – ‘Shared decision-making and access to medication-related research and information’ 
(mean = 4.30) and the highest on realistic to act on (mean = 3.99).
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Discussion

Using a concept mapping approach, we engaged with persons who have lived experience with mobility limitations to iden-
tify what matters about their medications in everyday life. Concept mapping is a participatory method that fosters shared 
decision-making throughout the various research stages. Participants identified a total of 80 unique statements, which 
mapped onto ten clusters noted to be relevant to persons with mobility limitations taking medications. The top rated clus-
ters on importance were mostly related to finances, shared-decision making, communication and accessibility of health-
care providers, and ability/ease in taking medications.

Many of the clusters identified in our study map onto those identified within the general population as described by 
Katusiime and colleagues [37]. In their systematic review, Katusiime and colleagues (2016) identified and compared 
generic PREMs for prescribed medications. In addition, the authors collated a list of domains being captured in current 
PREM studies, which included the following: effectiveness; convenience, practicalities, and/or managing medications; 
information, knowledge, and/or understanding; side-effects; relationships and/or communication with health profession-
als; impact on daily living and/or social life; general satisfaction; attitudes; beliefs, concerns, and/or perceptions; medical 
follow-up, and/or adherence-related issues; treatment and/or medicine related burden, perceived control, or autonomy; 
self-confidence about medication use; availability and accessibility; and medicine-related quality of life.

Fig 2.  Go-Zone Plot. Legend: The x axis shows the ratings of importance on the 80 statements and the y axis shows the ratings of how realistic to 
address the 80 statements. The go-zone (green box, upper right quadrant) included 32 of the 80 statements. The r-value was 0.40, reflecting a moderate 
correlation between ratings for importance and realistic. The statement rated highest on both importance and realistic was 44 - I can take my medica-
tions on my own (mean = 4.67; 4.58, respectively). Cluster 10 - Communication and relationships with healthcare providers contained the most state-
ments within the go-zone, with a total of nine statements.

https://doi.org/10.1371/journal.pone.0323877.g002

https://doi.org/10.1371/journal.pone.0323877.g002
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Interestingly, there are a few measures for the general population that represent most of the domains identified in our 
study, such as the 43-item Patient Reported Outcomes Measure of a Pharmaceutical Therapy for Quality of Life (PROMPT-
QoL) [38] and the 41-item Living with Medicines Questionnaire (LMQ-3) [39]. However, our study has a few unique consid-
erations for persons with mobility limitations that do not seem to exist in current generic measures. The unique statements 
identified in our study relate to costs and financial assistance, access and availability of healthcare providers and medica-
tions (e.g., refills, medications in stock, emergency supply), ability and ease of physically taking medications (e.g., auton-
omy in taking medications on own), and communication and relationships with healthcare providers. Further, in our study, 
a separate cluster was dedicated to medication-related financial assistance and support, with the statement on access 
to financial assistance for medications being rated as the most important to participants. In contrast, PROMPT-QoL does 
not have any explicit statements about financial assistance and/or related burden [38]. The LMQ-2 was recently updated 
to the LMQ-3 to capture cost-related concerns for medications, with three items specifically related to cost-related burden 
[39]. Importantly, persons with disabilities often have lower income [40], which may impact their ability to access and use 
medications as well as their overall experiences [24,41–43]. For example, Gupta and colleagues explored medication cost 
burden among persons with spinal cord injury in Canada, and noted many participants were not able to take medications 
as prescribed due to costs [41]. Similarly, a national survey from Statistics Canada identified costs as a major contributor 
to unmet needs for persons with disabilities, with 13% of all persons with disabilities aged 15 years and over having unmet 
needs for prescription medications [44]. In addition to costs, participants in our study identified physical ability or supports in 
taking medications as important. This was illustrated with statement # 44 - ‘I can take my medications on my own’. How-
ever, neither the PROMPT-QoL or the LMQ-3 address this domain. Instead, the PROMPT-QoL has a statement related to 
“convenience of use” [38] and the LMQ-3 has a generic item related to use, “I find using my medicines difficult” [39].

Our study also reinforced the importance of communication, positive relationships, and shared decision-making with 
many types of healthcare providers (i.e., including but beyond physicians). Most of the statements related to these two key 
clusters (Clusters 6 and 10) were within the go-zone, and as such, were rated high on importance and realistic to address. 
These statements related to overall positive interactions with healthcare providers, such as fostering trust and discussing 
concerns without being rushed. To address health system capacity challenges, many jurisdictions have broadened the 
health professionals involved in prescribing and medication management to include pharmacists, nurse practitioners, and 
nurses. Relatedly, it is important for PREMs to measure experiences with a diverse range of providers to reflect these 
changes in healthcare delivery. As an example of current PREM limitations, the LMQ-3 [39] is physician-centric in wording, 
with a focus on patient-physician relationships rather than a more inclusive array of healthcare professionals who may 
prescribe and/or be involved in medication therapy management.

This study has a few limitations. First, we experienced challenges with recruitment during the COVID-19 pandemic. 
The relatively smaller sample size, while adequate for concept mapping, limited our abilities to conduct sub-analyses 
to explore how social location may influence what matters to persons with mobility limitations about their medications 
in everyday life. Relatedly, we had hoped for more participants who were French speaking (20% of our participants). To 
reduce burden, we adjusted the French language data collection process to be conducted with a research team member 
instead of in an online group or asynchronously. Despite significant recruitment strategies and extending recruitment time, 
we were unable to increase our participation. We suspect this was largely due to the pandemic. Despite these challenges, 
there are several strengths to this study. To our knowledge, this is the first study that has examined, in a participatory 
manner using concept mapping, what matters to persons with mobility limitations about their medications. We identified 
comprehensive ideas through numerous virtual engagement activities. While virtual data collection may have limited 
participation among those with limited access to the internet/telephone, we consider this method a strength in being 
more inclusive to persons with mobility limitations across Canada by allowing participation with reduced physical barriers. 
Persons with disabilities have often experienced systemic exclusion in society and this study helps contribute to elevating 
what matters for this population.
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There are several gaps that remain in existing PREMs to address the areas identified as important to persons with 
mobility limitations and the general population more broadly [45]. Measuring and optimizing patient experiences are of 
critical importance to value-based quality care [10]. Despite the high use of prescribed medications in Canada and glob-
ally [46,47], PREMs for medications are not used in routine clinical practice [45]. Based on this study’s findings, a sepa-
rate PREM does not seem to be warranted for persons with mobility limitations, but rather, modifying or supplementing 
existing measures to capture concepts relevant to this population (e.g., financial assistance, access, communication, and 
relationship with an array of healthcare providers involved in medication management) is necessary. At the patient level, 
integrating a PREM into routine practice might facilitate person-centred shared decision-making in understanding what 
matters most to individuals, potentially increasing patient satisfaction and care quality. At the healthcare provider level, 
implementing a PREM into practice might guide consultations about medications in a standardized way and help opti-
mize providers’ full scope of practice in person-centred care. Finally, at the health system level, a PREM might provide 
additional metrics for person-centred care that could be built into existing remuneration models for medication reviews; 
thus, further optimizing overall medication management. Identifying a core set of items and understanding implemen-
tation considerations would be an important next step from the existing literature and should involve key experts and 
interest groups (e.g., persons with lived experience, prescribers and other healthcare providers, decision-makers, 
administrators).

Conclusions

There are currently no PREMs or PROMs that apply a comprehensive framework on the experiences with or impact of 
medications on everyday life for persons with mobility limitations. This research has identified key items and domains 
related to medication-related experiences for persons with mobility limitations that will inform the development of a 
responsive and meaningful PREM in efforts to achieve improved healthcare experiences for Canadian adults who take 
medications.

Supporting information

S1 Fig.  Concept mapping point map. The total square similarity matrix was the input for multidimensional scaling, pro-
ducing the point map.
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S1 Table.  Go zone statements, clusters, and mean ratings. Rating scale: 1 = not at all important/realistic; 2 = slightly 
important/realistic; 3 = moderately important/realistic; 4 = very important/realistic; 5 = extremely important/realistic.
(DOCX)

Acknowledgments

The authors would like to acknowledge Jennifer Wicks and Megan Bhalla for their contributions with administrative sup-
port and data collection. SJTG is currently supported by the University of Toronto Centre for the Study of Pain Scientist 
Salary Award.

Author contributions

Conceptualization: Sara J.T. Guilcher, Lauren Cadel, Anita Kaiser, Stephanie R. Cimino, Lisa McCarthy, Colleen 
O'Connell, Crystal MacKay, James Milligan, Aisha Lofters, Sander L. Hitzig, Diana Zidarov.

Data curation: Sara J.T. Guilcher, Lauren Cadel, Amanda C. Everall, Diana Zidarov.

Formal analysis: Sara J.T. Guilcher, Lauren Cadel, Amanda C. Everall, Anita Kaiser, Rasha El-Kotob.

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323877.s001
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0323877.s002


PLOS One | https://doi.org/10.1371/journal.pone.0323877  May 23, 2025 16 / 18

Funding acquisition: Sara J.T. Guilcher, Anita Kaiser, Stephanie R. Cimino, Lisa McCarthy, Colleen O'Connell, Crystal 
MacKay, James Milligan, Aisha Lofters, Sander L. Hitzig, Diana Zidarov.

Investigation: Sara J.T. Guilcher, Lauren Cadel, Diana Zidarov.

Methodology: Sara J.T. Guilcher, Lauren Cadel, Anita Kaiser, Stephanie R. Cimino, Lisa McCarthy, Colleen O'Connell, 
Crystal MacKay, James Milligan, Aisha Lofters, Sander L. Hitzig, Diana Zidarov.

Project administration: Sara J.T. Guilcher, Lauren Cadel, Diana Zidarov.

Resources: Sara J.T. Guilcher, Diana Zidarov.

Supervision: Sara J.T. Guilcher, Diana Zidarov.

Validation: Sara J.T. Guilcher.

Visualization: Sara J.T. Guilcher.

Writing – original draft: Sara J.T. Guilcher, Lauren Cadel.

Writing – review & editing: Sara J.T. Guilcher, Lauren Cadel, Amanda C. Everall, Anita Kaiser, Stephanie R. Cimino, 
Rasha El-Kotob, Lisa McCarthy, Colleen O'Connell, Crystal MacKay, James Milligan, Aisha Lofters, Sander L. Hitzig, 
Diana Zidarov.

References
	 1.	 Statistics Canada. Canadian survey on disability, 2017 to 2022. Ottawa, Canada: Statistics Canada; 2023.

	 2.	 Morris S, Fawcett G, Brisebois L, Hughes J. Canadian Survey on Disability: A demoraphic, employment and income profile of Canadians with 
disabilities aged 15 years and over Ottawa: Statistics Canada 2018 [December 11, 2022]. Available from: https://www150.statcan.gc.ca/n1/pub/89-
654-x/89-654-x2018002-eng.htm

	 3.	 Hoebert J, Laing R, Stephens P. The World Medicines Situation 2011: Pharmaceutical Consumption. World Health Organization. 2011.

	 4.	 Kaplan W, Mathers C. The World Medicines Situation 2011: Global health trends: Global burden of disease and pharmaceutical needs. Geneva: 
World Health Organization, 2011.

	 5.	 World Health Organization. WHO global report on traditional and complementary medicine 2019. Geneva: World Health Organization, 2019.

	 6.	 Masnoon N, Shakib S, Kalisch-Ellett L, Caughey GE. What is polypharmacy? A systematic review of definitions. BMC Geriatr. 2017;17(1):230. 
https://doi.org/10.1186/s12877-017-0621-2 PMID: 29017448

	 7.	 Fried TR, O’Leary J, Towle V, Goldstein MK, Trentalange M, Martin DK. Health outcomes associated with polypharmacy in community-dwelling 
older adults: a systematic review. J Am Geriatr Soc. 2014;62(12):2261–72. https://doi.org/10.1111/jgs.13153 PMID: 25516023

	 8.	 Katsimpris A, Linseisen J, Meisinger C, Volaklis K. The association between polypharmacy and physical function in older adults: a systematic 
review. J Gen Intern Med. 2019;34(9):1865–73. https://doi.org/10.1007/s11606-019-05106-3 PMID: 31240604

	 9.	 World Health Organization. Medication without harm - global patient safety challenge on medication safety. Geneva: World Health Organization, 
2017. Contract No.: CC BY-NC-SA 3.0 IGO.

	10.	 Nundy S, Cooper LA, Mate KS. The Quintuple aim for health care improvement: a new imperative to advance health equity. JAMA. 
2022;327(6):521–2. https://doi.org/10.1001/jama.2021.25181 PMID: 35061006

	11.	 Carman KL, Dardess P, Maurer M, Sofaer S, Adams K, Bechtel C, et al. Patient and family engagement: a framework for understanding the 
elements and developing interventions and policies. Health Aff (Millwood). 2013;32(2):223–31. https://doi.org/10.1377/hlthaff.2012.1133 PMID: 
23381514

	12.	 Jamieson Gilmore K, Corazza I, Coletta L, Allin S. The uses of Patient Reported Experience Measures in health systems: a systematic narrative 
review. Health Policy. 2023;128:1–10. https://doi.org/10.1016/j.healthpol.2022.07.008 PMID: 35934546

	13.	 Information CIfH. Patient-reported outcome measures (PROMs): Canadian Institute for Health Informarion; [cited 2024]. Available from: https://
www.cihi.ca/en/patient-reported-outcome-measures-proms

	14.	 Bull C, Teede H, Watson D, Callander EJ. Selecting and implementing patient-reported outcome and experience measures to assess health sys-
tem performance. JAMA Health Forum. 2022;3(4):e220326. https://doi.org/10.1001/jamahealthforum.2022.0326 PMID: 36218960

	15.	 Snyder CF, Aaronson NK, Choucair AK, Elliott TE, Greenhalgh J, Halyard MY, et al. Implementing patient-reported outcomes assessment in 
clinical practice: a review of the options and considerations. Qual Life Res. 2012;21(8):1305–14. https://doi.org/10.1007/s11136-011-0054-x PMID: 
22048932

https://www150.statcan.gc.ca/n1/pub/89-654-x/89-654-x2018002-eng.htm
https://www150.statcan.gc.ca/n1/pub/89-654-x/89-654-x2018002-eng.htm
https://doi.org/10.1186/s12877-017-0621-2
http://www.ncbi.nlm.nih.gov/pubmed/29017448
https://doi.org/10.1111/jgs.13153
http://www.ncbi.nlm.nih.gov/pubmed/25516023
https://doi.org/10.1007/s11606-019-05106-3
http://www.ncbi.nlm.nih.gov/pubmed/31240604
https://doi.org/10.1001/jama.2021.25181
http://www.ncbi.nlm.nih.gov/pubmed/35061006
https://doi.org/10.1377/hlthaff.2012.1133
http://www.ncbi.nlm.nih.gov/pubmed/23381514
https://doi.org/10.1016/j.healthpol.2022.07.008
http://www.ncbi.nlm.nih.gov/pubmed/35934546
https://www.cihi.ca/en/patient-reported-outcome-measures-proms
https://www.cihi.ca/en/patient-reported-outcome-measures-proms
https://doi.org/10.1001/jamahealthforum.2022.0326
http://www.ncbi.nlm.nih.gov/pubmed/36218960
https://doi.org/10.1007/s11136-011-0054-x
http://www.ncbi.nlm.nih.gov/pubmed/22048932


PLOS One | https://doi.org/10.1371/journal.pone.0323877  May 23, 2025 17 / 18

	16.	 Bingham CO 3rd, Noonan VK, Auger C, Feldman DE, Ahmed S, Bartlett SJ. Montreal Accord on Patient-Reported Outcomes (PROs) use series - 
Paper 4: patient-reported outcomes can inform clinical decision making in chronic care. J Clin Epidemiol. 2017;89:136–41. https://doi.org/10.1016/j.
jclinepi.2017.04.014 PMID: 28433678

	17.	 James KA, Cadel L, Hitzig SL, Guilcher SJT. Patient-reported outcome measures for medication-related quality of life: a scoping review. Res Social 
Adm Pharm. 2022;18(9):3501–23. https://doi.org/10.1016/j.sapharm.2022.03.003 PMID: 35346596

	18.	 Gainforth HL, Hoekstra F, McKay R, McBride CB, Sweet SN, Martin Ginis KA, et al. Integrated knowledge translation guiding principles for 
conducting and disseminating spinal cord injury research in partnership. Arch Phys Med Rehabil. 2021;102(4):656–63. https://doi.org/10.1016/j.
apmr.2020.09.393 PMID: 33129763

	19.	 James KA, Everall AC, Cadel L, McCarthy LM, Lofters A, Thompson A, et al. Exploring medication self-management in community-dwelling 
adults with chronic medication experience: a concept mapping study. Res Social Adm Pharm. 2022;18(5):2854–66. https://doi.org/10.1016/j.
sapharm.2021.07.001 PMID: 34274217

	20.	 Cadel L, Hitzig SL, Packer TL, Patel T, Lofters AK, Thompson A, et al. Spinal cord injury/dysfunction and medication management: a qualitative 
study exploring the experiences of community-dwelling adults in Ontario, Canada. Disabil Rehabil. 2022;44(1):24–33. https://doi.org/10.1080/0963
8288.2020.1756000 PMID: 32362182

	21.	 Cadel L, Everall AC, Packer TL, Hitzig SL, Patel T, Lofters AK, et al. Exploring the perspectives on medication self-management among persons 
with spinal cord injury/dysfunction and providers. Res Social Adm Pharm. 2020;16(12):1775–84. https://doi.org/10.1016/j.sapharm.2020.01.014 
PMID: 32057689

	22.	 Høgholen H, Storhaug A, Kvernrød K, Kostovski E, Viktil KK, Mathiesen L. Use of medicines, adherence and attitudes to medicines among per-
sons with chronic spinal cord injury. Spinal Cord. 2018;56(1):35–40. https://doi.org/10.1038/sc.2017.95 PMID: 28853448

	23.	 Guilcher SJT, Everall AC, Patel T, Packer TL, Hitzig SL, Cimino SR, et al. “The strategies are the same, the problems may be different”: a quali-
tative study exploring the experiences of healthcare and service providers with medication therapy management for individuals with spinal cord 
injury/dysfunction. BMC Neurol. 2020;20(1):20. https://doi.org/10.1186/s12883-019-1550-9 PMID: 31941437

	24.	 Gupta S, McColl MA, Guilcher SJ, Smith K. Cost-related nonadherence to prescription medications in Canada: a scoping review. Patient Prefer 
Adherence. 2018;12:1699–715. https://doi.org/10.2147/PPA.S170417 PMID: 30233150

	25.	 Hoffman JM, Shumway-Cook A, Yorkston KM, Ciol MA, Dudgeon BJ, Chan L. Association of mobility limitations with health care satisfaction and 
use of preventive care: a survey of Medicare beneficiaries. Arch Phys Med Rehabil. 2007;88(5):583–8. https://doi.org/10.1016/j.apmr.2007.02.005 
PMID: 17466726

	26.	 Lagu T, Hannon NS, Rothberg MB, Wells AS, Green KL, Windom MO, et al. Access to subspecialty care for patients with mobility impairment: a 
survey. Ann Intern Med. 2013;158(6):441–6. https://doi.org/10.7326/0003-4819-158-6-201303190-00003 PMID: 23552258

	27.	 Iezzoni LI, McCarthy EP, Davis RB, Siebens H. Mobility impairments and use of screening and preventive services. Am J Public Health. 
2000;90(6):955–61. https://doi.org/10.2105/ajph.90.6.955 PMID: 10846515

	28.	 Hopwood M. The shared decision-making process in the pharmacological management of depression. Patient. 2020;13(1):23–30. https://doi.
org/10.1007/s40271-019-00383-w PMID: 31544218

	29.	 Schoenthaler A, Rosenthal DM, Butler M, Jacobowitz L. Medication adherence improvement similar for shared decision-making preference or 
longer patient-provider relationship. J Am Board Fam Med. 2018;31(5):752–60. https://doi.org/10.3122/jabfm.2018.05.180009 PMID: 30201671

	30.	 Cipolle R, Strand L, Morley P. Follow-up evaluation. Pharmaceutical care practice: The patient-centered approach to medication management 
services. 3rd ed. New York: McGraw-Hill; 2012.

	31.	 Kane M, Trochim W. Concept mapping for planning and evaluation. Bickman L, Rog D, editors. California: Sage Publications; 2007.

	32.	 Kane M, Trochim W. Concept mapping for planning and evaluation. Thousand Oaks, California; 2007. Available from: https://methods.sagepub.
com/book/concept-mapping-for-planning-and-evaluation

	33.	 Burke JG, O’Campo P, Peak GL, Gielen AC, McDonnell KA, Trochim WMK. An introduction to concept mapping as a participatory public health 
research method. Qual Health Res. 2005;15(10):1392–410. https://doi.org/10.1177/1049732305278876 PMID: 16263919

	34.	 Velonis AJ, Molnar A, Lee-Foon N, Rahim A, Boushel M, O’Campo P. “One program that could improve health in this neighbourhood is ____?” 
using concept mapping to engage communities as part of a health and human services needs assessment. BMC Health Serv Res. 2018;18(1):150. 
https://doi.org/10.1186/s12913-018-2936-x PMID: 29490641

	35.	 World Health Organization. Measuring Health and Disability: Manual for WHO Disability Assessment Schedule (WHODAS 2.0). Geneva, Switzer-
land: World Health Organization; 2012.

	36.	 Kane M, Trochim W. Concept mapping for planning and evaluation. Thousand Oaks, CA, US: Sage Publication;. 2007.

	37.	 Katusiime B, Corlett S, Reeve J, Krska J. Measuring medicine-related experiences from the patient perspective: a systematic review. Patient Relat 
Outcome Meas. 2016;7:157–71. https://doi.org/10.2147/PROM.S102198 PMID: 27785116

	38.	 Sakthong P, Suksanga P, Sakulbumrungsil R, Winit-Watjana W. Development of Patient-reported Outcomes Measure of Pharmaceutical Ther-
apy for Quality of Life (PROMPT-QoL): a novel instrument for medication management. Res Social Adm Pharm. 2015;11(3):315–38. https://doi.
org/10.1016/j.sapharm.2014.10.002 PMID: 25453539

https://doi.org/10.1016/j.jclinepi.2017.04.014
https://doi.org/10.1016/j.jclinepi.2017.04.014
http://www.ncbi.nlm.nih.gov/pubmed/28433678
https://doi.org/10.1016/j.sapharm.2022.03.003
http://www.ncbi.nlm.nih.gov/pubmed/35346596
https://doi.org/10.1016/j.apmr.2020.09.393
https://doi.org/10.1016/j.apmr.2020.09.393
http://www.ncbi.nlm.nih.gov/pubmed/33129763
https://doi.org/10.1016/j.sapharm.2021.07.001
https://doi.org/10.1016/j.sapharm.2021.07.001
http://www.ncbi.nlm.nih.gov/pubmed/34274217
https://doi.org/10.1080/09638288.2020.1756000
https://doi.org/10.1080/09638288.2020.1756000
http://www.ncbi.nlm.nih.gov/pubmed/32362182
https://doi.org/10.1016/j.sapharm.2020.01.014
http://www.ncbi.nlm.nih.gov/pubmed/32057689
https://doi.org/10.1038/sc.2017.95
http://www.ncbi.nlm.nih.gov/pubmed/28853448
https://doi.org/10.1186/s12883-019-1550-9
http://www.ncbi.nlm.nih.gov/pubmed/31941437
https://doi.org/10.2147/PPA.S170417
http://www.ncbi.nlm.nih.gov/pubmed/30233150
https://doi.org/10.1016/j.apmr.2007.02.005
http://www.ncbi.nlm.nih.gov/pubmed/17466726
https://doi.org/10.7326/0003-4819-158-6-201303190-00003
http://www.ncbi.nlm.nih.gov/pubmed/23552258
https://doi.org/10.2105/ajph.90.6.955
http://www.ncbi.nlm.nih.gov/pubmed/10846515
https://doi.org/10.1007/s40271-019-00383-w
https://doi.org/10.1007/s40271-019-00383-w
http://www.ncbi.nlm.nih.gov/pubmed/31544218
https://doi.org/10.3122/jabfm.2018.05.180009
http://www.ncbi.nlm.nih.gov/pubmed/30201671
https://methods.sagepub.com/book/concept-mapping-for-planning-and-evaluation
https://methods.sagepub.com/book/concept-mapping-for-planning-and-evaluation
https://doi.org/10.1177/1049732305278876
http://www.ncbi.nlm.nih.gov/pubmed/16263919
https://doi.org/10.1186/s12913-018-2936-x
http://www.ncbi.nlm.nih.gov/pubmed/29490641
https://doi.org/10.2147/PROM.S102198
http://www.ncbi.nlm.nih.gov/pubmed/27785116
https://doi.org/10.1016/j.sapharm.2014.10.002
https://doi.org/10.1016/j.sapharm.2014.10.002
http://www.ncbi.nlm.nih.gov/pubmed/25453539


PLOS One | https://doi.org/10.1371/journal.pone.0323877  May 23, 2025 18 / 18

	39.	 Katusiime B, Corlett SA, Krska J. Development and validation of a revised instrument to measure burden of long-term medicines use: the Living 
with Medicines Questionnaire version 3. Patient Relat Outcome Meas. 2018;9:155–68. https://doi.org/10.2147/PROM.S151143 PMID: 29881317

	40.	 McDiarmid C. Reports on Disability and Accessibility in Canada: Earnings pay gap among persons with and without disabilities, 2019. Ottawa, 
Canada: Statistics Canada; 2023.

	41.	 Gupta S, McColl MA, Guilcher SJT, Smith K. Managing medication cost burden: a qualitative study exploring experiences of people with disabilities 
in Canada. Int J Environ Res Public Health. 2019;16(17):3066. https://doi.org/10.3390/ijerph16173066 PMID: 31450782

	42.	 Guilcher S, Munce S, Conklin J, Packer T, Verrier M, Marras C, et al. The financial burden of prescription drugs for neurological conditions in Can-
ada: results from the National Population Health Study of Neurological Conditions. Health Policy. 2017;121(4):389–96. https://doi.org/10.1016/j.
healthpol.2017.01.010 PMID: 28215356

	43.	 Goldsmith LJ, Kolhatkar A, Popowich D, Holbrook AM, Morgan SG, Law MR. Understanding the patient experience of cost-related 
non-adherence to prescription medications through typology development and application. Soc Sci Med. 2017;194:51–9. https://doi.org/10.1016/j.
socscimed.2017.10.007 PMID: 29065312

	44.	 Morris S, Fawcett G, Brisebois L, Hughes J. Canadian Survey on Disability: A demoraphic, employment and income profile of Canadians with 
disabilities aged 15 years and over. Canada: Statistics Canada; 2018.

	45.	 Gleeson H, Calderon A, Swami V, Deighton J, Wolpert M, Edbrooke-Childs J. Systematic review of approaches to using patient experience data for 
quality improvement in healthcare settings. BMJ Open. 2016;6(8):e011907. https://doi.org/10.1136/bmjopen-2016-011907 PMID: 27531733

	46.	 Cortes K, Smith L. Pharmaceutical access and use during the pandemic. Canada: Statistics Canada; 2022.

	47.	 Hales CM, Servais J, Martin CB, Kohen D. Prescription drug use among adults aged 40–79 in the United States and Canada. Hyattsville, Mary-
land, United States: Centers for Disease Control and Prevention, National Center for Health Statistics; 2019. NCHS Data Brief No. 347.

https://doi.org/10.2147/PROM.S151143
http://www.ncbi.nlm.nih.gov/pubmed/29881317
https://doi.org/10.3390/ijerph16173066
http://www.ncbi.nlm.nih.gov/pubmed/31450782
https://doi.org/10.1016/j.healthpol.2017.01.010
https://doi.org/10.1016/j.healthpol.2017.01.010
http://www.ncbi.nlm.nih.gov/pubmed/28215356
https://doi.org/10.1016/j.socscimed.2017.10.007
https://doi.org/10.1016/j.socscimed.2017.10.007
http://www.ncbi.nlm.nih.gov/pubmed/29065312
https://doi.org/10.1136/bmjopen-2016-011907
http://www.ncbi.nlm.nih.gov/pubmed/27531733

