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Abstract

Background

Adults with spinal cord injury/dysfunction (SCI/D) face challenges with medications they
take to manage their secondary conditions (e.g., pain, urinary tract infections, autonomic
dysreflexia). With many healthcare providers typically involved in care, there are additional
challenges with care fragmentation and self-management. Prior research emphasized the
desire for more support with medication self-management among this population.

Objective

To explore what content should be included in a medication self-management resource (i.e.,
toolkit) for adults with SCI/D, as well as considerations for delivery from the perspectives of
adults with SCI/D, caregivers, healthcare providers, and representatives from community
organizations.

Methods

A concept mapping study was conducted. Participants took part in one or more of three
activities: brainstorming; sorting and rating; and mapping. Participants generated ideas
about the content to include in a medication self-management toolkit. Participants sorted the
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statements into conceptual piles and assigned a name to each. All statements were rated
on a five-point Likert-type scale on importance and realistic to include in the toolkit. Partici-
pants decided on the final cluster map, rearranged statements, and assigned a name to
each cluster to create visual representations of the data.

Results

Forty-four participants took part in this study. The final map contained eight clusters: 1) infor-
mation-sharing and communication; 2) healthcare provider interactions and involvement; 3)
peer and community connections; 4) supports and services for accessing prescription medi-
cations and medication information; 5) information on non-prescription medication and med-
ication supplies; 6) safety and lifestyle considerations; 7) general medication information;
and 8) practical information and strategies related to medication-taking. Safety and lifestyle
considerations was rated as the most important and realistic to include in the toolkit.

Conclusions

Given the limited tools to help adults with SCI/D with managing their medications, there is
great potential to better support this population across all areas of medication self-
management.

Introduction

A spinal cord injury/dysfunction (SCI/D) occurs from damage to the spinal cord from either a
traumatic spinal cord injury (TSCI; e.g., as a result of motor vehicle collision, fall) or non-trau-
matic spinal cord dysfunction (NTSCD; e.g., as a result of infection, spinal tumor). It is esti-
mated that approximately 15.4 million people worldwide are living with SCI/D [1] and over
86,000 people in Canada are living with SCI/D [2]. In Canada, approximately 51% of individu-
als have a TSCI and 49% have a NTSCD. Among those with TSCI, the ratio of males to females
is approximately three to one, while among those with NTSCD, the ratio of males to females is
approximately three to two [2]. The average age at time of injury is higher among individuals
with NTSCD (61 compared to 54 years old) [2].

Secondary conditions are common post-SCI/D due to deficits in motor, sensory, and auto-
nomic functions [3]. Frequently experienced secondary conditions post-SCI/D include: pain,
spasticity, neurogenic bladder and bowel, sexual dysfunction, cardiovascular complications,
respiratory complications, pressure injuries, depression, and anxiety [4-8]. Secondary condi-
tions can be acute or chronic and may also be episodic in nature. Secondary conditions may
present individuals with SCI/D with numerous challenges such as functional impairments and
interference with daily activities and thus, are often managed both pharmacologically and
non-pharmacologically [9].

As aresult of secondary conditions, medication use often increases substantially after
experiencing SCI/D, with a prospective study by Jensen and colleagues reporting a three-time
increase in medication use post-injury [10]. The use of multiple medications or polypharmacy
(often defined as the use of five or more medications) is also common in this population [11-
14]. While multiple medications may be appropriate due to the co-occurrence of secondary
conditions, their use may also increase one’s risk for medication-related harm, including drug
interactions and adverse drug events [11,14]. Given the diversity of secondary conditions,
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individuals with SCI/D often receive care from several different specialists; thus, increasing the
risk of potential medication interactions and lack of a coordinated approach to medication
management [15-17]. Among persons with SCI/D, a number of significant challenges manag-
ing multiple medications have been previously reported, which include but are not limited to:
understanding and effectively integrating medications into daily routines, regulating emotions
when dealing with complex medication regimens, managing medication side effects, and
accessing and communicating with healthcare providers about their medications [18]. These
challenges map onto several core aspects of medication self-management.

Medication self-management is the range of tasks, skills, and behaviours required to navi-
gate the physical, social, and cognitive lifestyle factors, changes, and consequences inherent in
taking, or choosing not to take, medications in everyday life (p.3) [19]. This includes the core
tasks needed to have the knowledge, confidence, and skills to deal with medical, emotional,
and role management, and solve problems, make decisions, seek supports, set and tailor goals,
engage in activities, and participate in social interactions, as they relate to managing medica-
tions [19-22].

Previous qualitative research among persons with SCI/D highlighted the need for more
support with medication management post-discharge from hospital or rehabilitation, specific
to integrating medication-taking into ones’ daily routines, identifying individualized strategies
for managing medications, and navigating a new identity that includes medications [18]. Fur-
ther, a scoping review of medication self-management interventions for persons with TSCI by
Cadel et al. identified limited tools and supports for this population [19]. Only three articles
met the review’s inclusion criteria, and none comprehensively addressed medication self-man-
agement, as previously defined. Despite the limited studies, improvements in perceived knowl-
edge and confidence and a reduction in pain medications were noted following the
implementation of educational interventions. The authors of this scoping review highlighted
the importance of future work to co-design and evaluate an intervention that addresses most,
if not all, aspects of medication self-management.

Therefore, the objective of this study was to explore what content should be included in a
medication self-management toolkit for adults with SCI/D, as well as considerations for the
delivery of the toolkit content from the perspectives of adults with SCI/D, caregivers, health-
care providers, and representatives from community organizations.

Methods
Study design

This exploratory sequential mixed methods study used concept mapping, a collaborative
approach that leverages participant-driven data collection and analysis [23]. Concept mapping
consists of six key steps: preparation, brainstorming, sorting and rating, analysis, mapping and
interpretation, and utilization. The qualitative portions of this mixed methods study were the
brainstorming and sorting steps, and the quantitative portion was the rating step. Integration
occurred during the analysis and mapping and interpretation steps.

Step 1: Preparation

Preparation involved determining the focus through the development of the focal prompt
(main question asked of participants), recruiting participants, and organizing logistics for the
brainstorming sessions. Participants included adults with SCI/D, caregivers, healthcare pro-
viders, and representatives from community organizations. For inclusion, adults with SCI/D
were required to have TSCI or NTSCD, be at least three months post-injury, and living in Can-
ada (in the community or in an institution). Caregivers were also required to live in Canada

PLOS ONE | https://doi.org/10.1371/journal.pone.0310323  October 31, 2024 3/21


https://doi.org/10.1371/journal.pone.0310323

PLOS ONE

Medication self-management toolkit for persons with spinal cord injury

and were currently providing, or have provided, support to an adult with SCI/D who was at
least three months post-injury. Healthcare providers and representatives from community
organizations were required to be currently providing, or have provided, health or social care
services to adults with SCI/D and be employed in Canada. All participants were required to be
at least 18 years of age and able to read and communicate in English. There were no specific
exclusion criteria.

Participants were recruited between October 2022 and October 2023 using purposive and
convenience sampling strategies [24]. Participants from previous projects who were interested
in being involved in future research were contacted for participation. During our consent pro-
cess, permission to contact participants for future research projects in which they qualify was
sought. Therefore, we had a pool of potential participants that we could contact during recruit-
ment. We also leveraged our research teams’ networks, partnerships with community organi-
zations, and social media to support recruitment. Among all participants, we sought variation
in age, sex, gender, and race; among adults with SCI/D, we sought variation in injury type; and
among healthcare providers, we sought variation in profession. While we sought variation
based on these characteristics, no eligible participants were excluded. The overall sample size
(n = 44) was based on guidelines for concept mapping and aligned with previously conducted
concept mapping studies [23,25].

Step 2: Brainstorming-idea generation

In the brainstorming step, participants generated a list of statements in response to the follow-
ing focal prompt: if a resource (e.g., toolkit) was being developed to help persons with SCI/D
manage their medications, what should it include? A question guide was developed using con-
cepts from the Behaviour Change Wheel [26]. Developed by Michie et al., the Behaviour
Change Wheel aims to guide the development of behaviour change interventions. The inter-
view guide was informed by the behaviour system hub of the framework, which includes capa-
bility, opportunity, and motivation for changing one’s behaviour. Brainstorming sessions were
conducted synchronously using Zoom (version: 5.17.2) or telephone and asynchronously
using the online concept mapping platform, groupwisdom™ (https://www.groupwisdom.tech/
login) [27]. Synchronous sessions were conducted virtually as 60-minute, one-on-one inter-
views or focus groups. All sessions were led by the same facilitator (LC), audio-recorded, and
the statements were recorded by a notetaker. The audio-recording was reviewed by the facilita-
tor following each brainstorming session to ensure no statements were missed by the note-
taker. Statements generated in both synchronous and asynchronous sessions were combined
to create a master list of all statements.

The research team condensed the master list of statements by condensing duplicates and
removing statements that did not answer the focal prompt. Through group discussion
amongst the research team, the statements were reworded for clarity and consistency. They
were then randomized, assigned a number from 1 to 79 and the final statement list was
uploaded to groupwisdom™ for sorting and rating.

Step 3: Sorting and rating

Participants then completed two independent tasks, sorting and rating. During the sorting
task, participants sorted the final list of statements into conceptually similar piles and assigned
aname to each pile. For the rating task, participants rated each statement on two five-point
Likert-type scales, importance (i.e., not at all important to extremely important) and realistic
(i.e., not at all realistic to extremely realistic). For importance, the rating question was how
important, or not important, is it to have each statement in a toolkit? For realistic, the rating
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question was: how realistic, or not realistic, is it to integrate each statement into a toolkit? All
participants completed both tasks on groupwisdom™, receiving help from the research team to
navigate the software, as needed.

Step 4: Concept mapping analysis

Using groupwisdom™, a series of analyses were conducted to create visual representations of
the data. First, similarity matrices were created to show how many participants sorted each
pair of statements together [28]. These matrices were then combined to create a total square
similarity matrix, which was used as the input for the multidimensional scaling. A point map
was created from the multidimensional scaling to display the relative distances between state-
ments as an indicator of how frequently the statements were sorted together. A stress value
was calculated to evaluate the goodness of fit between the similarity matrix data and the point
map. Stress values between 0.205 and 0.365 are noted as adequate for concept mapping [28].
Hierarchical cluster analysis was then conducted to group statements together based on their
relative distance on the point map, which creates potential cluster map solutions. Average
bridging values (ranging from 0 to 1) were calculated for each cluster to identify if the state-
ments fit with the other statements within the cluster or act as a “bridge” to link to other clus-
ters on the map. To explain this further, statements with lower bridging values are more
homogenous and representative of the meaning of the cluster in which they are contained. In
comparison, statements with higher bridging values represent a more heterogenous cluster
and may be connected in meaning to more than one cluster [29].

Research team members (LC, RE, SJTG) reviewed the cluster map solutions and chose two
cluster maps, the 7-cluster and 8-cluster maps to present to participants in the mapping ses-
sion. Following guidance from Kane and Trochim, these maps were selected by the research as
the most appropriate representations of the data from their perspective, given the groupings of
thematically similar statements.

Step 5: Mapping and interpretation

The mapping session was a 90-minute, synchronous, group session conducted virtually on
Zoom. All participants had taken part in brainstorming and/or sorting and rating. The session
was facilitated by members of the research team (LC, RE, and SJTG). In the mapping session,
participants were presented with the 7-cluster and 8-cluster map solutions, and the group dis-
cussed what map they wanted to represent the data. The participants were led through each
cluster by reviewing all the statements and noting potential statements to be moved to a differ-
ent cluster where they may fit better conceptually. After finalizing the statements in each clus-
ter, participants assigned a label to each cluster to represent the statements contained within it.

Following mapping and interpretation, several additional maps and visual representations
of the data were created, including: cluster rating maps, pattern matches, and go-zone plots.

Cluster rating maps display the cluster ratings as layers, with a greater number of layers rep-
resenting a higher average rating. Pattern matches display average cluster ratings based on
selected characteristics. Go-zone plots display the mean statement values on a bivariate XY
graph, with the upper right quadrant of the graph containing the statements rated above aver-
age on both dimensions. These maps and visual representations were created following the
mapping session to reflect changes made to the clusters by participants during the session. The
purpose of these maps was to explore potential differences in importance and realistic ratings
by participant demographics, which would help inform the development of specific content
for different groups.
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Step 6: Utilization
The results from this concept mapping study will be used to inform the development and
delivery of a medication self-management toolkit for adults with SCI/D. We will also share the

findings at relevant conferences that includes researchers, individuals with lived experience,
healthcare providers, and policymakers.

Ethics

All participants provided written consent prior to taking part in this study. This study received
ethics approval from the Research Ethics Boards of the University of Toronto (#42195) and the
University of Alberta (#Pro00121103).

Results
Participant characteristics

Forty-four participants took part in this concept mapping study: 30 took part in brainstorm-
ing, 34 in sorting, 35 in rating, and 10 in mapping. See Table 1 for participant numbers and
demographics across the concept mapping steps. Overall, we had representation from adults
with SCI/D (n = 21), caregivers (n = 11), and healthcare providers (n = 12). Participants were

Table 1. Participant numbers and demographics across the steps of concept mapping.

Demographics ‘ Brainstorming (n = 30)* ‘ Sorting (n = 34) ‘ Rating (n = 35) ‘ Mapping (n = 10)
Participant Type

Adults with TSCI 12 15 16 6
Adults with NTSCD 5 <5 <5 <5
Caregivers <5 7 7 0
Healthcare providers and organization representatives 9 9 9 <5
Sex

Male 12 12 13 <5
Female 17 22 22 6
Gender

Man 12 12 13 <5
Woman 17 22 22 6
Age Group

18-29 <5 <5 <5 <5
30-39 <5 10 10 0
40-49 <5 5 5 <5
50-59 9 8 9 <5
60-69 8 7 7 <5
70-79 <5 <5 <5 0
Black <5 <5 <5 0
East/ Southeast Asian <5 <5 <5 0
Indigenous <5 <5 <5 0
South Asian <5 <5 <5 <5
White 17 20 21 8
Other <5 <5 <5 <5

*missing participant demographics for one caregiver.

https://doi.org/10.1371/journal.pone.0310323.t001
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from six provinces across Canada: Ontario (n = 26), Alberta (n = 7), British Columbia (n = 5),
Manitoba (n = 2), Saskatchewan (n = 1), Nova Scotia (n = 1), and missing (n = 2). There were
more participants with traumatic (n = 16) than non-traumatic injuries (n = 5). Also, more par-
ticipants were of female (n = 27) than male sex (n = 17) and identified as cis-gendered women
(n =27) than cis-gendered men (n = 17). The majority of participants identified as White

(n = 25), with some representation of individuals who identified as Black (n<5), East/ South-
east Asian (n<5), Indigenous (n<5), South Asian (n<5), or other/ missing (n<5).

Cluster map

A total of 684 statements were generated in the synchronous and asynchronous brainstorming
sessions. These were condensed to a final list of 79 statements when duplicates and unrelated
statements were removed by the research team. Using groupwisdom™, the statements were
randomized and assigned a number from 1 to 79. This finalized statement list was sorted,
rated, and mapped to create content maps. In the mapping session, participants selected the
8-cluster map as the final solution: (1) information-sharing and communication; (2) health-
care provider interactions and involvement; (3) peer and community connections; (4) sup-
ports and services for accessing prescription medications and medication information; (5)
information on non-prescription medication and medication supplies; (6) safety and lifestyle
considerations; (7) general medication information; and (8) practical information and strate-
gies related to medication-taking.

Cluster 1 -information-sharing and communication

Cluster 1 contained seven statements, with a bridging value of 0.23. Statements in this cluster
related to the sharing of information about medications, including communicating with indi-
viduals who may be supporting medication management, strategies for self-advocating and
empowering individuals to make decisions about their medications, strategies for getting med-
ications from the pharmacy, and topics to discuss with the pharmacy team. The statement
rated highest on importance and realistic was statement (S)#25 —information on medications
that is based on scientific evidence (mean = 4.09, 3.83; respectively).

Cluster 2 -healthcare provider interactions and involvement

Cluster 2 contained 12 statements, with a bridging value of 0.24. Statements related to strate-
gies for communicating and building relationships with healthcare providers, information on
the roles of different healthcare providers and how to contact them, information on healthcare
settings with expertise in SCI/D, access to healthcare providers with expertise in SCI/D, and
strategies for accessing new healthcare providers and navigating between different providers.
The statement rated highest on importance was S#77 -a list of specialized healthcare providers
or care settings with expertise in medication management for SCI/D (mean = 4.0). The state-
ment rated highest on realistic was S#11 -a list of common questions to ask healthcare providers
about medications (mean = 4.09).

Cluster 3 —peer and community connections

Cluster 3 contained seven statements, with a bridging value of 0.47. These statements were
related to connections and support of peers, including strategies for connecting with others,
personal stories and profiles, and a forum for sharing information about medications. The
statement rated highest on importance was S#16 —strategies for connecting individuals with
SCI/D to other people (e.g., peers and/or healthcare providers) who speak the same language for
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medication-related support (mean = 3.94) and the statement rated highest on realistic was $#38
—an interactive online forum for sharing and receiving information about medications (e.g.,
information sessions, peer communication) (mean = 3.40)

Cluster 4—supports and services for accessing prescription medications
and medication information

Cluster 4 contained eight statements, with a bridging value of 0.54. Statements in this cluster
related to accessing prescription medications and medication-related information, such as
financial considerations, supports when traveling, sources of medication information, pre-
scribed narcotics, and a search function within the toolkit. The statement rated highest on
importance within this cluster was S#2—strategies for accessing affordable medications (e.g.,
generics, insurance plans) (mean = 4.20). S#43—a search function within the toolkit to look for
specific information about medications (mean = 3.94) was rated as most realistic.

Cluster 5—information on non-prescription medication and medication
supplies

Cluster 5 contained seven statements, with the highest bridging value of 0.59. The statements
in this cluster were related to accessing non-prescription medications and supplies, including
information on the role of non-prescription medications, strategies for accessing and using
cannabis and other non-prescription medications, and information on where to purchase
medication supplies. In terms of importance, statement S#29—information on the role of non-
prescription medications (e.g., natural health products, over-the-counter medications) when
managing common secondary conditions (mean = 3.71) was rated as most important. The state-
ment rated highest on realistic was S#53—visuals (e.g., pictures, videos, infographics) to present
the information in the toolkit (mean = 3.89).

Cluster 6—safety and lifestyle considerations

Cluster 6 contained 16 statements, with the lowest bridging value of 0.12. The statements
within this cluster were specific to safety and lifestyle considerations, such as: information on
pain, side effects, medication interactions, considerations before starting a new medication,
medication adjustments, medication dependency, strategies for coping with medication-tak-
ing, what do to in emergency situations, and weighing the pros and cons of taking medica-
tions. The statement rated highest on importance was S#3—information on being aware of
what medications are taken and what they are for (mean = 4.46). The statement rated highest
on realistic was S#62—information on pain, including management of pain with medications
(mean = 4.14).

Cluster 7—general medication information

Cluster 7 contained seven statements, with a bridging value of 0.21. Statements within this
cluster were related to information on medications such as: standard versus off-label use,
brand name versus generic medications, commonly used medications within the SCI/D popu-
lation, and strategies for staying up-to-date on medications. The statement rated highest on
importance was S#12—information on how medications may affect people with SCI/D differ-
ently than the general population (mean = 4.31) and S#23—a fillable tracking sheet to complete
information about medications (e.g., list of medications, reason, dosage, picture) (mean = 3.89)
was rated highest on realistic.
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Cluster 8—practical information and strategies related to medication-
taking

Cluster 8 contained 15 statements, with a bridging value of 0.22. The statements in this cluster
were related to strategies to facilitate medication-taking, including: organizing one’s home
environment, assistive devices, tracking medications, reminders, adapting routines and daily
activities, and increasing independence. The statement rated highest on importance and realis-
tic was S#8—information about medications that is easy to understand (mean = 4.29, 3.94).

Pattern matches

Pattern match diagrams represented average ratings for each cluster based on participants’
demographic characteristics. For participant type (Fig 1), visual differences in importance rat-
ings were identified between adults with SCI/D, caregivers, and healthcare providers. Adults
with SCI/D and healthcare providers rated safety and lifestyle considerations (mean = 3.98,
4.19; respectively) as the most important cluster, while caregivers rated information on non-
prescription medication and medication supplies (mean = 3.88) as the most important. Caregiv-
ers rated peer and community connections (mean = 3.86) as the second most important cluster,
but this was rated lowest on importance by both adults with SCI/D and healthcare providers
(mean = 3.35, 3.30; respectively). Healthcare providers tended to rate all clusters higher on
importance than adults with SCI/D. Participants who did not identify as White (identified as
Black, East/ Southeast Asian, Indigenous, South Asian, or other) (Fig 2), rated all clusters
except for peer and community connections higher on importance compared to participants
who identified as White.

Go-zone diagram

A moderate correlation between importance and realistic ratings was identified (r = 0.46), as
seen in Fig 3. Of the 79 total statements, 28 were included in the “go-zone”, meaning they were
rated above average on both importance and realistic scales (Table 2). The two statements that

SCI/ID Caregivers HCP
4.20 4.20 4.20
Safety and lifestyle considerations
Practical information and strategies related to medication-taking

Supports and services for accessing prescription medications

Safety and lifestyle considerations

Supports and services for accessing prescription
medications and medication information

General medication information
Information-sharing and communication
Healthcare provider interactions and involvement

Practical information and strategies related to medication-taking

Information on non-prescription medication and
medication supplies

Peer and community connections

3.30

3.30

3.30

and medication information
A4 Information-sharing and communication

Healthcare provider interactions and involvement

General medication information

Information on non-prescription medication and medication
supplies

Peer and community connections

Fig 1. Pattern match diagram comparing importance ratings by participant type. Each point refers to a cluster, with the location on the vertical line
representing the average cluster rating. Abbreviations: SCI/D = spinal cord injury/dysfunction; HCP = healthcare provider.

https://doi.org/10.1371/journal.pone.0310323.9001
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Safety and lifestyle considerations

Supports and services for accessing prescription
medications and medication information

Information-sharing and communication

General medication information

Healthcare provider interactions and involvement

Practical information and strategies related to medication-taking

Information on non-prescription medication and medication supplies
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Fig 2. Pattern match diagram comparing importance ratings by race. Each point refers to a cluster, with the location on the vertical line representing the
average cluster rating. Abbreviations: SCI/D = spinal cord injury/dysfunction; HCP = healthcare provider.
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Fig 3. Go-zone diagram comparing importance and realistic ratings. Each numbered point refers to a statement (see Table 3 for the statement that
corresponds to each numbered point). The ‘go-zone’ is the upper right quadrant (green), which contains the statements rated above average on both

importance (mean = 3.72) and realistic (mean = 3.65) (see Table 2 for the statements contained in the go-zone).
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Table 2. Go-zone statements, clusters, and average statement ratings.

Go Zone Statements

Cluster Number and Name

Mean Importance

Mean Realistic

Rating (SD) Rating (SD)

1—Strategies for communicating with people who might help with Cluster 1—Information-sharing and 4.06 (1.00) 3.66 (1.14)
medications (e.g., caregivers, personal support workers, coworkers) communication
2—Strategies for accessing affordable medications (e.g., generics, Cluster 4—Supports and services for accessing 4.20 (0.72) 3.66 (1.08)
insurance plans) prescription medications and medication

information
3—Information on being aware of what medications are taken and Cluster 6—Safety and lifestyle considerations 4.46 (0.70) 3.97 (1.10)
what they are for
5—Strategies for sharing medication-related information with Cluster 2—Healthcare provider interactions and 3.94 (0.91) 3.74 (1.01)
healthcare providers involvement
6—Information on things to consider when taking medications (e.g., Cluster 6—Safety and lifestyle considerations 4.11 (0.96) 3.91 (1.04)
with or without food)
8—Information about medications that is easy to understand Cluster 8—Practical information and strategies 4.29 (0.89) 3.94 (1.08)

related to medication-taking
11—A list of common questions to ask healthcare providers about Cluster 2—Healthcare provider interactions and 3.94 (0.94) 4.09 (0.85)
medications involvement
12—Information on how medications may affect people with SCI/D Cluster 7—General medication information 4.31(0.87) 3.83 (1.07)
differently than the general population
13—Strategies for identifying, monitoring, and managing medication- | Cluster 6—Safety and lifestyle considerations 4.20 (0.83) 3.83(0.92)
related side effects
15—Information on steps to follow in case of accidental or emergency | Cluster 6—Safety and lifestyle considerations 4.37 (0.84) 3.86 (1.14)
situations (e.g., missed dose, overdose, withdrawal)
18—Information on things to consider before starting a new Cluster 6—Safety and lifestyle considerations 3.94 (0.87) 3.69 (1.02)
medication
19—Strategies for weighing the pros and cons of taking a medication Cluster 6—Safety and lifestyle considerations 3.83(0.95) 3.69 (0.90)
20—Strategies for minimizing the impact of medication-taking on daily | Cluster 8—Practical information and strategies 3.86 (1.00) 3.77 (0.88)
activities (e.g., timing of medications) related to medication-taking
25—Information on medications that is based on scientific evidence Cluster 1—Information-sharing and 4.09 (0.82) 3.83 (1.01)

communication
28—Strategies for staying updated about new medications for Cluster 7—General medication information 3.80 (0.99) 3.66 (0.91)
conditions related to SCI/D (e.g., pain, spasticity)
34—Strategies for tracking information about medications (e.g., Cluster 8—Practical information and strategies 3.80 (0.99) 3.66 (1.00)
medications, refills, side effects, symptoms, examples of tools) related to medication-taking
42—Strategies for helping with medication management when Cluster 8—Practical information and strategies 3.77 (1.14) 3.66 (1.00)
transitioning from hospital to home related to medication-taking
43—A search function within the toolkit to look for specific Cluster 4—Supports and services for accessing 3.94 (1.14) 3.94 (1.08)
information about medications prescription medications and medication

information
51—A list of medications most commonly used by individuals with Cluster 7—General medication information 3.89 (0.96) 3.86 (1.03)
SCI/D
55—Information on antibiotic use and misuse (e.g., overuse, self- Cluster 6—Safety and lifestyle considerations 3.83(0.95) 3.91 (0.89)
prescribing, prevention)
60—Strategies for self-advocating about medications across different Cluster 1—Information-sharing and 3.91 (1.01) 3.69 (0.96)
care settings (e.g., inpatient acute hospital, inpatient rehabilitation, communication
community)
62—Information on pain, including management of pain with Cluster 6—Safety and lifestyle considerations 4.37(0.77) 4.14 (0.85)
medications
64—Information on changing or stopping medications Cluster 6—Safety and lifestyle considerations 4.17 (0.82) 3.97 (0.98)
65—Information on safety considerations of commonly used Cluster 6—Safety and lifestyle considerations 4.03 (0.98) 3.91(1.07)
medications
66—Information about possibly becoming dependent on medications | Cluster 6—Safety and lifestyle considerations 3.97 (0.92) 3.97 (0.98)
(e.g., laxatives)
67—Strategies for avoiding medication interactions (e.g., other Cluster 6—Safety and lifestyle considerations 4.09 (0.92) 3.83 (0.89)
medications, food, and beverages)

(Continued)
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Table 2. (Continued)

Go Zone Statements Cluster Number and Name Mean Importance | Mean Realistic
Rating (SD) Rating (SD)
68—Information on different methods of taking medications (e.g., oral, | Cluster 6 —Safety and lifestyle considerations 3.80 (1.02) 3.97 (1.12)
injection, topical)
77—A list of specialized healthcare providers or care settings with Cluster 2—Healthcare provider interactions and 4.03 (0.92) 3.77 (1.00)
expertise in medication management for SCI/D involvement
https://doi.org/10.1371/journal.pone.0310323.t002
Table 3. Cluster names, statements, and average statement ratings.
Cluster Number Statements Mean Mean
and Name Importance |Realistic
Rating® (SD) Ratingh
(SD)
Cluster 1— 1—Strategies for communicating with people who might help with medications (e.g., caregivers, personal support | 4.06 (1.00) 3.66 (1.14)
Information-sharing | workers, coworkers)
%n.dda.)mmunication 7—Strategies for identifying people to help with managing medications (e.g., caregivers, personal support workers) | 3.54 (0.98) 3.69 (1.23)
ridgin,
v alueg: %‘23 25—Information on medications that is based on scientific evidence 4.09 (0.82) 3.83 (1.01)
33—Information on medication-related topics to discuss with the pharmacy team (e.g., packaging, delivery, refills) | 3.60 (0.98) 3.71 (1.23)
58—Strategies for getting medications from the pharmacy (medication delivery, family/friends, accessible transit, 3.34 (1.28) 3.69 (1.08)
arranging transportation)
60—Strategies for self-advocating about medications across different care settings (e.g., inpatient acute hospital, 3.91(1.01) 3.69 (0.96)
inpatient rehabilitation, community)
71—Strategies for empowering individuals to be actively involved in medication-related decisions (e.g., list of 3.80 (0.99) 3.51 (1.12)
questions to ask self, do own research)
Cluster 2— 5—Strategies for sharing medication-related information with healthcare providers 3.94 (0.91) 3.74 (1.01)
.Healthc.ar € pro:;ider 11—A list of common questions to ask healthcare providers about medications 3.94 (0.94) 4.09 (0.85)
interactions an
involvement 36—Strategies for communicating with hee}lthcare providers about non-prescription medications (e.g., natural 3.26 (0.89) 3.37(0.91)
Bridging health products, over-the-counter medications)
value = 0.24 41—Strategies for fostering a good relationship with healthcare providers to support medication management 3.69 (0.93) 3.49 (0.98)
44—Strategies for accessing a new healthcare provider for medication management (e.g., nurse practitioner, 3.63(0.94) 3.26 (1.01)
physician, pharmacist)
46—Strategies for accessing public and private home care services to support medication-taking 3.54 (1.01) 3.23 (1.19)
47—Information on medication-related topics to discuss with healthcare providers (e.g., physicians, nurses, 3.49 (0.95) 3.89 (1.02)
pharmacists)
48—Information on the roles and responsibilities of different healthcare providers (e.g., nurse practitioner, 3.43 (1.07) 3.66 (1.14)
physician, pharmacist)
54— A fillable sheet with healthcare providers’ contact information and when to contact them 3.69 (1.16) 3.83(1.10)
56—Information on the different ways to contact healthcare providers (e.g., email, in-person, virtual) 3.51(0.89) 3.34 (1.06)
75—Strategies for navigating multiple healthcare providers (e.g., nurse practitioner, physician, pharmacist), 3.69 (1.05) 3.43 (1.27)
including how to switch between providers
77—A list of specialized healthcare providers or care settings with expertise in medication management for SCI/D 4.03 (0.92) 3.77 (1.00)
Cluster 3—Peer and | 16—Strategies for connecting individuals with SCI/D to other people (e.g., peers and/or healthcare providers) who | 3.94 (0.76) 3.17 (1.20)
community speak the same language for medication-related support
COflne.ctions 21—Strategies for connecting individuals with SCI/D to other people (e.g., peers and/or healthcare providers) who | 3.63 (1.06) 2.74 (1.17)
Billdgm% e are from a similar cultural background for medication-related support
value = 0.
32—Strategies for connecting with peers about medications (e.g., how and where to access peer support, peer 3.51(0.92) 3.03 (1.10)
contact information)
35—Personal stories from peers who can share their experiences with different medications (e.g., links to resources | 3.51 (1.15) 3.06 (1.21)
that have narratives)
38—An interactive online forum for sharing and receiving information about medications (e.g., information 3.57(0.92) 3.40 (1.01)
sessions, peer communication)
57—Profiles of people with SCI/D who contributed to the toolkit 2.54 (1.15) 3.17 (1.29)
63—Strategies from peers for taking medications (e.g., reminder methods) 3.34 (1.19) 3.23(1.14)
(Continued)
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Table 3. (Continued)

Cluster Number Statements Mean Mean
and Name Importance |Realistic
Rating® (SD) |Rating”
(SD)

Cluster 4—Supports | 2—Strategies for accessing affordable medications (e.g., generics, insurance plans) 4.20 (0.72) 3.66 (1.08)

and se.rvices for 31—Information on the financial costs of medications (e.g., dispensing fees, medication costs, packaging fees for 4.06 (0.94) 3.51(1.17)

accessing blister packs)

prescription K K B ) . .

medications and 39—Strategies for accessing prescribed narcotics (e.g., opioids) from healthcare providers 3.69 (0.99) 3.69 (1.16)

medication 43—A search function within the toolkit to look for specific information about medications 3.94 (1.14) 3.94 (1.08)

inf'or I'nation 45—Strategies for accessing different sources of medication information (e.g., social media, internet, healthcare 3.37 (1.09) 3.40 (1.09)

Billdgmg providers, peers)

ue = 0.54

v 49—A list of pharmacies that are known for supporting individuals with SCI/D (based on positive feedback, 3.71(1.18) 3.26 (1.31)
medication delivery, accessibility)
50— Voice activation technology so individuals can listen to the information in the toolkit 3.77 (1.21) 3.43 (1.07)
70—Strategies for accessing medication supports and services if traveling to other regions 3.63 (1.14) 3.20 (1.28)

Cluster 5— 4—Strategies for accessing cannabis and cannabis-related products 3.46 (1.15) 3.69 (0.99)

Information (;n 27—Strategies for using/taking cannabis and cannabis-related products 3.34 (1.00) 3.60 (0.95)

non-prescription

me diIc) ation zn d 29—Information on the role of non-prescription medications (e.g., natural health products, over-the-counter 3.71 (0.99) 3.54 (0.92)

medication supplies medications) when managing common secondary conditions

Bridging 40—Information on where to buy common medication-related supplies (e.g., dosettes, syringes) 3.69 (1.05) 3.66 (1.16)

value = 0.59 53—Visuals (e.g., pictures, videos, infographics) to present the information in the toolkit 3.63 (1.19) 3.89 (1.11)
61—Strategies for accessing non-prescription medications (e.g., natural health products, over-the-counter 3.34(0.91) 3.31 (1.05)
medications)
79—Strategies for taking non-prescription medications (e.g., natural health products, over-the-counter 3.46 (1.17) 3.60 (1.01)
medications)

Cluster 6—Safety 3—Information on being aware of what medications are taken and what they are for 4.46 (0.70) 3.97 (1.10)

and l.igestyl.e 6—Information on things to consider when taking medications (e.g., with or without food) 4.11 (0.96) 3.91(1.04)

considerations

Bridging 13—Strategies for identifying, monitoring, and managing medication-related side effects 4.20 (0.83) 3.83(0.92)

value = 0.12 14—Information about how assistance with medication management may change over time post-injury (e.g., 3.54 (1.04) 3.51 (1.04)
changes in dexterity, caregiving support)
15—Information on steps to follow in case of accidental or emergency situations (e.g., missed dose, overdose, 4.37 (0.84) 3.86 (1.14)
withdrawal)
18—Information on things to consider before starting a new medication 3.94 (0.87) 3.69 (1.02)
19—Strategies for weighing the pros and cons of taking a medication 3.83 (0.95) 3.69 (0.90)
22—Information on lifestyle considerations when taking medications (e.g., alcohol use, social activities) 3.63 (1.00) 3.89 (0.99)
55—Information on antibiotic use and misuse (e.g., overuse, self-prescribing, prevention) 3.83 (0.95) 3.91 (0.89)
62—Information on pain, including management of pain with medications 4.37 (0.77) 4.14 (0.85)
64—Information on changing or stopping medications 4.17 (0.82) 3.97 (0.98)
65—Information on safety considerations of commonly used medications 4.03 (0.98) 3.91(1.07)
66—Information about possibly becoming dependent on medications (e.g., laxatives) 3.97(0.92) 3.97 (0.98)
67—Strategies for avoiding medication interactions (e.g., other medications, food, and beverages) 4.09 (0.92) 3.83(0.89)
68—Information on different methods of taking medications (e.g., oral, injection, topical) 3.80 (1.02) 3.97(1.12)
76—Strategies for how to cope with the mental/emotional aspects of taking medications post-injury (e.g., feeling 3.71(1.10) 3.97 (0.95)
overwhelmed, accepting medications)

Cluster 7—General | 10—Information on the difference between brand name and generic medications 3.20 (0.96) 3.77 (0.97)

.rnidicatif)n 12—Information on how medications may affect people with SCI/D differently than the general population 4.31 (0.87) 3.83 (1.07)

information

Bridging 17—Information on the difference between standard use and off-label use of medication 3.31(0.87) 3.69 (0.93)

value = 0.21 23—A fillable tracking sheet to complete information about medications (e.g., list of medications, reason, dosage, 3.60 (1.14) 3.89(1.13)
picture)
28—Strategies for staying updated about new medications for conditions related to SCI/D (e.g., pain, spasticity) 3.80 (0.99) 3.66 (0.91)
51—A list of medications most commonly used by individuals with SCI/D 3.89 (0.96) 3.86 (1.03)
74—Information on apps that are available to support medication management 3.49 (1.15) 3.69 (1.05)

(Continued)
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Table 3. (Continued)

Cluster Number Statements Mean Mean
and Name Importance |Realistic
Rating® (SD) |Rating”
(SD)
Cluster 8—Practical | 8—Information about medications that is easy to understand 4.29 (0.89) 3.94 (1.08)

information and
strategies related to
medication-taking

9—Strategies for organizing the home to help with taking medications (e.g., table over bed, medication organizers | 3.40 (0.98) 3.60 (1.19)
in different rooms)

Bridging 20—Strategies for minimizing the impact of medication-taking on daily activities (e.g., timing of medications) 3.86 (1.00) 3.77 (0.88)

value = 0.22 24—Information on different tools (e.g., assistive devices) that enable people with SCI/D to take their medications | 3.94 (1.00) 3.60 (1.17)
26—Strategies for assisting with dexterity challenges when taking medication 3.77 (0.94) 3.57 (1.17)
30—Strategies for taking medications when out of the house (e.g., small pill container, taking food/water) 3.23 (1.09) 3.74 (1.12)
34—Strategies for tracking information about medications (e.g., medications, refills, side effects, symptoms, 3.80 (0.99) 3.66 (1.00)
examples of tools)
37—A checklist summarizing tasks to support taking medications 3.20 (1.13) 3.69 (1.30)
42—Strategies for helping with medication management when transitioning from hospital to home 3.77 (1.14) 3.66 (1.00)
52—Strategies for remembering to take medications (e.g., alarms, home care, blister packs) 3.71 (1.20) 3.77 (1.09)
59—Strategies for integrating medication-taking as part of routine (e.g., taking with meals, before bed) 3.46 (1.17) 3.74 (0.95)

69—Strategies for taking multiple medications throughout the day (e.g., creating a schedule, using an alarm or app) | 3.54 (1.04) 3.77 (1.19)

72—Strategies for adapting daily routines if usual support for medication-taking is not available (e.g., support 3.66 (1.24) 3.60 (1.06)
persons, tools)

73—Strategies for increasing independence in taking medications based on abilities (e.g., level and completeness of | 3.77 (1.11) 3.60 (1.01)
injury)

78—Information on different ways to organize medications (e.g., blister packs, dosettes) 3.43 (1.04) 3.83(1.18)

“Importance rating scale: 1 = not at all important; 2 = slightly important; 3 = moderately important; 4 = very important; 5 = extremely important.
PRealistic rating scale: 1 = not at all realistic; 2 = slightly realistic; 3 = moderately realistic; 4 = very realistic; 5 = extremely realistic.
Statements highlighted in blue were the highest rated statements in the cluster and statements highlighted in yellow were the lowest rated statements in the cluster.

https://doi.org/10.1371/journal.pone.0310323.t003

rated highest on both dimensions were 62—information on pain, including management of
pain with medications (mean = 4.37, 4.14; respectively) and 3—information on being aware of
what medications are taken and what they are for (mean = 4.46, 3.97; respectively). The two
statements rated lowest on both dimensions were 57—profiles of people with SCI/D who con-
tributed to the toolkit (mean = 2.54, 3.17; respectively) and 21—strategies for connecting indi-
viduals with SCI/D to other people (e.g., peers and/or healthcare providers) who are from a
similar cultural background for medication-related support (mean = 3.63, 2.74; respectively).
Cluster 6, safety and lifestyle considerations, contained the most statements in the go-zone,
with 13 of the 15 statements being rated above average on both importance and realistic.

Discussion

The purpose of this study was to explore what content to include in a toolkit to support medi-
cation self-management for adults with SCI/D, as well as to identify the most important and
realistic content to include in the toolkit. In the brainstorming step, adults with SCI/D, care-
givers, and healthcare providers generated nearly 700 ideas, which were synthesized into a
final list of 79 statements. These statements were organized into eight clusters: (1) informa-
tion-sharing and communication; (2) healthcare provider interactions and involvement; (3)
peer and community connections; (4) supports and services for accessing prescription medica-
tions and medication information; (5) information on non-prescription medication and medi-
cation supplies; (6) safety and lifestyle considerations; (7) general medication information; and
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(8) practical information and strategies related to medication-taking. Key discussion points
based on the findings of this study were the comprehensive nature of statements developed
and the emphasis on safety and lifestyle considerations.

In this study, participants generated a wide range of ideas about the content to include in
the toolkit reflecting the multi-dimensional aspects of medication-self management [18]. The
final list of statements reflects the comprehensive and complex nature of medication self-man-
agement, by addressing a number of tasks, skills, and behaviours. We found that most state-
ments were rated highly on both importance and realistic, with only two statements having a
mean rating below neutral (moderately important or realistic). Given the comprehensiveness
of the statements generated, along with the high ratings on both importance and realistic
across all clusters, it is evident that participants valued aspects of medication self-management
extending beyond medical management (e.g., taking medications). More specifically, state-
ments touched on the three main tasks of self-management: medical, emotional, and role man-
agement, as well as the following skills: problem solving, decision making, support seeking,
goal setting, engaging in activities, and participating in social situations [19-22]. The majority
of clusters contained statements that aligned with multiple tasks and skills, which can be illus-
trated by the cluster map (Fig 4), with the overlay of multiple clusters.

With limited tools to help adults with SCI/D with managing their medications, there is
great potential to better support this population across all areas of medication self-manage-
ment [19]. For example, a recent scoping review identified three medication self-management
interventions for adults with TSCI-a mobile app for general self-management post-SCI, an
educational intervention to improve knowledge and confidence pertaining to medication
management, and an educational intervention designed to improve knowledge and reduce
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Fig 4. Concept map displaying 8-cluster map solution selected and adapted by participants (n = 10). Each numbered point refers to a statement (see
Table 3 for numbered statements).
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pain medication use [19]. Two of these tools included medication self-management as a com-
ponent of a larger intervention or educational program, rather than the primary focus. Despite
this, some improvements were identified with improved knowledge and confidence related to
bowel self-management and medication management from baseline to completion. Addition-
ally, a reduction in pain medication use was also noted. However, the improvements in medi-
cation management knowledge and confidence were not maintained at the 60-day follow-up.
Medications have been described to have a major impact on individuals with SCI/D; as such, a
resource that specifically targets medication self-management and maintains improved out-
comes over time should exist to provide adequate support for this population.

To support the sustainability of outcomes, focusing on domains identified by participants is
key. Safety and lifestyle considerations was rated by participants as the most important and
most realistic cluster to include in the toolkit. Prior research has highlighted both lifestyle and
safety considerations related to medications in this population [14,18,30-33]. Cadel and col-
leagues’ qualitative study described the disruptive nature of medications and the interference
of both complex medication regimens and medication side effects among community-dwell-
ing adults with SCI/D engagement in meaningful daily activities [18]. Everall and colleagues
compared perspectives of adults with SCI/D and healthcare providers on medications, noting
that participants described the benefit of medications in managing secondary conditions,
which facilitated involvement in daily activities [30]. Both Cadel and Everall also described
safety concerns discussed by participants, especially around the long-term use of medications
[18,30]. Several additional studies have also explored issues of medication safety by examining
polypharmacy, adverse drug events, and medication-related problems in this population
[11,14,31-33].

Examining medication-related problems among SCI/D, Patel and colleagues identified 34
events in a cohort of 19 individuals over an eight-month period [32]. Specific to oxycodone
use, Barrera-Chacon et al. conducted a three-month prospective observational study and
found that 54% of participants with TSCI experienced at least one medication-related adverse
event [33]. There are high rates of polypharmacy among adults with SCI/D [11-14,32], and
with this, there are associated safety concerns given the increased risk of adverse drug events.
For example, individuals with SCI/D with polypharmacy are significantly more likely to expe-
rience a medication-related problem or adverse drug event than those without SCI/D [14,31].
Medication safety and long-term use of medications among adults with SCI/D is not a new
topic, and has been previously discussed by both Hegholen et al. [34] and Cadel et al., [18] as
they concluded that there is a need for more education to ensure persons with SCI/D feel safe
with their regimen. As such, a toolkit designed for medication self-management has the poten-
tial to fill a critical gap by addressing lifestyle and safety considerations related to medications.

Toolkits are commonly used within healthcare for education and the promotion of skills
and behaviour change [35-38]. Concept mapping has been used previously as a method for
developing toolkits [39-42]. For example, Abelson and colleagues used a modified concept
mapping approach to inform the development of a toolkit to support the evaluation of patient,
caregiver, and family engagement in health system planning, design, and decision making
[40]. Similarly, Goff et al. conducted a concept mapping study to co-design a web-based self-
management toolkit for adults with knee osteoarthritis [42]. This study identified the educa-
tional priorities of people with knee osteoarthritis, as well as their perceived importance and
confidence of the priorities. Concept mapping is beneficial for intervention and toolkit devel-
opment because of the involvement of end-users, and it allows researchers to understand and
prioritize the information received.

In our study, participants rated all statements relatively highly, with only two statements
having ratings below moderate importance and realistic. In comparing ratings by demographic
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characteristics (e.g., age, sex, gender, participant type, race), we found that statements were
rated highly regardless of participant characteristics. We noticed some visual differences in
importance ratings based on participant type (adults with SCI/D, caregivers, healthcare pro-
viders, with adults and healthcare providers rating clusters in a similar order compared to
caregivers) and race (White participants tended to rate clusters lower on importance compared
to non-White participants). This presents an area to further explore in future research, by
examining perspectives on content and usability, to ensure the toolkit is applicable to a diverse
SCI/D population.

Limitations and strengths

Study limitations included fewer caregiver participants, and those with non-traumatic injuries,
and a sample that was not as racially diverse as anticipated. We did not have any caregiver par-
ticipants in the mapping session, so the co-creation of the maps lacked this perspective. Racial
diversity was also limited, despite recruitment efforts that strived to achieve this, as there was a
higher percentage of White participants across all steps of concept mapping. However, this
was especially relevant in the mapping session with only two participants who did not identify
as White. Despite this lack of racial diversity and greater proportion of White individuals, it
does align with other North American studies on racial disparities among adults with SCI/D,
which also reported a greater proportion of White participants [43-45]. Across all stages, we
had fewer participants with non-traumatic injuries than traumatic injuries. All data should be
interpreted with these considerations in mind. It is important for future research to seek more
participant, as targeted resources may need to be developed based on race and injury type.
Despite these limitations, we included adults with SCI/D, caregivers, and healthcare providers
to gather a wide range of perspectives on content to include in the toolkit. A key strength of
this research was the involvement of persons with lived experience of a SCI/D in the co-devel-
opment of content. Additionally, concept mapping uses a highly participatory approach to
data collection and analysis. As such, future programs and interventions can focus on the most
important areas of medication self-management identified by the target population.

Areas for future research

These results from this concept mapping study will be used to inform the development of a
medication self-management toolkit for adults with SCI/D across Canada. Content will be
developed and revised. In subsequent phases of this research, the co-developed toolkit will
undergo revisions through cognitive interviews. A pilot evaluation will then be conducted to
assess the feasibility, acceptability, and appropriateness of the toolkit, as well as its preliminary
effectiveness in improving aspects of medication self-management (e.g., knowledge, self-effi-
cacy). While this research and planned next steps focus on adults with SCI/D, there is an
opportunity to explore supporting roles for medication self-management. For example, identi-
fying how healthcare providers could support education around medication self-management
while individuals are in-hospital or rehabilitation to facilitate the transition to community.
Additionally, understanding how caregivers can learn about the values and perspectives of
adults with SCI/D to support the variety of tasks, skills, and behaviours associated with medi-
cation self-management.

Conclusions

With the involvement of adults with SCI/D, caregivers, and healthcare providers, this study
explored content to include in a medication self-management toolkit for adults with SCI/D.
Seventy-nine statements were contained within eight clusters. The safety and lifestyle

PLOS ONE | https://doi.org/10.1371/journal.pone.0310323  October 31, 2024 17/21


https://doi.org/10.1371/journal.pone.0310323

PLOS ONE

Medication self-management toolkit for persons with spinal cord injury

considerations cluster was perceived by participants as the most important and realistic to
include in the toolkit. This study highlights areas of future research, including future steps in
the co-development of this medication self-management toolkit for adults with SCI/D.
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