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ORIGINAL RESEARCH

The development of an observational screening tool to assess safe, effective and
appropriate walking aid use in people with multiple sclerosis

Abby Eitzena, Marcia Finlaysona, Leanne Carolan-Lainga, Arthur Junn Nacionalesa, Christie Walkera,
Josephine O’Connorb, Miho Asanoa and Susan Cooteb

aSchool of Rehabilitation Therapy, Queen’s University, Kingston, ON, Canada; bDepartment of Clinical Therapies, Health Research Institute,
University of Limerick, Limerick, Ireland

ABSTRACT
Purpose: The purpose of this study was to identify potential items for an observational screening tool to
assess safe, effective and appropriate walking aid use among people with multiple sclerosis (MS). Such a
tool is needed because of the association between fall risk and mobility aid use in this population.
Methods: Four individuals with MS were videotaped using a one or two straight canes, crutches or a roll-
ator in different settings. Seventeen health care professionals from Canada, Ireland and the United States
were recruited, and viewed the videos, and were then interviewed about the use of the devices by the
individuals in the videos. Interview questions addressed safety, effectiveness and appropriateness of the
device in the setting. Data were analyzed qualitatively. Coding consistency across raters was evaluated
and confirmed.
Results: Nineteen codes were identified as possible items for the screening tool. The most frequent issues
raised regardless of setting and device were “device used for duration/abandoned”, “appropriate device”,
“balance and stability”, “device technique”, “environmental modification” and “hands free.”
Conclusion: With the identification of a number of potential tool items, researchers can now move for-
ward with the development of the tool. This will involve consultation with both healthcare professionals
and people with MS.

� IMPLICATIONS FOR REHABILITATION
� Falls among people with multiple sclerosis are associated with mobility device use and use of multiple

devices is associated with greater falls risk.
� The ability to assess for safe, effective and efficient use of walking aids is therefore important, no

tools currently exist for this purpose.
� The codes arising from this study will be used to develop a screening tool for safe, effective and effi-

cient walking aid use with the aim of reducing falls risk.
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Introduction

Multiple sclerosis (MS) is an immune-mediated disease causing
damage to the myelin of nerves within the central nervous sys-
tem, which can then interrupt the flow of information between
and within the brain and body. MS is chronic and unpredictable,
and often leads to disability. It is typically diagnosed in individuals
between the age of 20 and 50 years, with estimates suggesting
that more than 2.3 million individuals are affected by MS world-
wide.[1] Mobility impairments are a common concern resulting in
disability among individuals with MS.[2]

Research has shown that individuals with MS are at a high risk
of falling.[3] Between 50 and 60% of falls experienced by middle
aged and older individuals with MS have been shown to be injuri-
ous falls [4,5] with consequences including fractures, sprains or
strains, contusions, lacerations, severe pain and head injuries.[4]
Falls may occur during a wide range of activities, although many
occur during general mobility or ambulation activities.[4,6]

Although mobility aids are important to improve safety
and independence while walking [7] research shows that the use
of a mobility aid increases the risk of falls in individuals with MS

[4, 8–11] and the greatest prevalence of falls has been found in
individuals who use bilateral support for gait.[12] Finlayson,
Peterson and Asano [13] examined the relationship between mul-
tiple mobility aid use and fall status. These authors demonstrated
that for each additional mobility aid being used at least some of
the time, the risk of falling increased by 1.47 times. Given the
cross-sectional nature of the analysis, these researchers acknowl-
edged that the directionality of the relationship is unknown; how-
ever, they proposed a series of possible explanations for the
relationship. For example, it is possible that individuals who use
multiple devices may not use the correct device in their environ-
ment or they lack the necessary competencies to use each device
properly. Alternatively, the researchers suggested that having a
fall may cause individuals with MS to reconsider the device that
they are currently using, and to switch to another device without
adequate training or practice in its use.[13]

Although, there are many instruments and assessments avail-
able for clinicians to assess gait, such as Hauser Ambulation Index,
[14] and Dynamic Gait Index,[15] none of them address the match
between the person, device and task being performed. Given the
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association between falls and mobility device use, and the pro-
posed reasons for this relationship, it would be useful for clini-
cians to have a screening tool to evaluate the safe, effective and
appropriate use of mobility devices among people with MS as
part of a comprehensive fall risk assessment process. This study
was the initial step involved in the process of developing such a
tool, and focused on identifying potential items that may be
included as part of the observational screening tool.

Methods

Design

This study used a qualitative, descriptive research design to collect
data using semi-structured interviews, which were completed after
participants viewed four videos of people with MS using various
mobility devices. This approach allowed the participants to share
their perspectives and elaborate or expand their reasoning and
enabled the interviewers to probe to obtain deeper and clearer
responses. All participants were experienced health care providers
involved in prescribing and training individuals with MS in mobil-
ity device use and fall prevention.

Ethics

This study was reviewed and approved for ethical compliance
through the required processes of both of the universities
involved in this project (one in Canada and one in Ireland).

Interview videos

Four videos capturing individuals with MS using a specific mobility
aid in his or her natural environment were used during the inter-
views. The aid, settings and activities chosen for depiction in the
video reflected those most commonly identified in literature as
posing falls risks for people with MS.[3,16] The specific videos
included: kitchen mobility with double forearm crutches, bath-
room mobility with two straight canes, living room mobility with
one straight cane, and use of a three wheeled rollator outdoors
while approaching and transferring into a vehicle. The people
with MS in the videos were known to the Irish research team and
were purposefully sampled as they consistently used these devices
and therefore represented people with MS with a range of mobil-
ity limitations.

Participant recruitment and selection

There were two data collection sites for this study. Investigators
from the Canadian site recruited participants from across Canada
and the United States. Investigators from the Irish site recruited
participants from Ireland. Prospective participants were identified
through the professional networks of the senior researchers (e.g.,
International Organization of MS Rehabilitation Therapists;
Physiotherapists Interested in MS n¼ 72).

In both North America and Ireland, potential participants
received an email invitation to participate in the study. When a
potential participant responded to the initial contact, a research
assistant followed up to complete the screening process to deter-
mine eligibility. Inclusion criteria required all participants to be
registered to practice through their respective provincial college
or state board of professional regulation, or be a member of the
relevant professional body; work regularly with people with MS;
and have access to a computer and telephone for the duration of
the interview. No additional exclusion criteria were applied.

After confirming eligibility, a research assistant reviewed the
consent information from the email invitation with the participant.
Consent was provided verbally, consistent with the ethics
approval. After obtaining verbal consent, the interview process
began.

In total, 17 volunteers were recruited for the study. Participants
included 12 physical therapists, 3 occupational therapists, 1 physi-
atrist, and 1 neurologist. This resulted in 17 audio/interview files
for each of the four videos.

Interview tools and questions

Prior to the telephone interview (�30min), participants were sent
an email containing four Vimeo links to the password protected
videos. The order of the videos was randomized in advance for
each participant. Passwords were provided to the interview par-
ticipant over the phone during the interview. After watching each
individual video, participants were asked the same set of ques-
tions: “What did the person with MS in this video do well in terms
of use of his/her mobility aid?” “What changes would you recom-
mend to improve the way the person with MS is using the
device?” “If the patient was your client, would you be concerned
about his/her falling? Please explain.” All interviews were digitally
recorded for data analysis.

The interview questions were followed by a series of demo-
graphic questions that gathered information about the clinician’s
age, education, years of experience, typical practice setting, stand-
ardized assessments used in practice and frequency of mobility
device prescription.

Analysis

The audio/interview files of the first four participants were fully
transcribed and used to develop the coding scheme. Five research
assistants (four in Canada, one in Ireland) independently gener-
ated a list of codes using these four interview transcripts. Through
a series of meetings and email discussions facilitated by the senior
investigators, similar codes were grouped under succinct con-
structs. Any disagreement that arose concerning the grouping and
labelling process was discussed until a consensus was reached.
The final result was a master code book consisting of 19 codes.
Each code was accompanied by a mutually agreed upon definition
and an explanation of when to apply the code. The codes are
summarized in Table 1 with examples of the agreed definitions
and applications given for each code.

The reliability of the coding scheme was confirmed through a
code-recode procedure. Reliability ranged from 68.8 to 82.6% for
each of the four videos and was judged to be sufficient for the
research assistants to proceed with coding the remaining 13 inter-
views using a variation of the “Rapid Identification of Themes from
Audio Recordings” (RITA).[17] Each of these interviews was coded
by three research assistants who listened to the audio file. No add-
itional codes were identified through the analysis of the remaining
interviews; therefore, we can conclude that data saturation was
reached. The frequency of use of each code was calculated by aver-
aging the number of times the three research assistants identified
it within each of the 17 audio/interview files for that video.

Results

Demographics

The mean age of participants was 39.9 years (SD¼ 11.1), and they
had been practicing for an average of 14.4 years (SD¼ 10.7).
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Participants reported working in clinical (e.g., outpatient, home
care) and non-clinical (e.g., university, community organization)
settings. Five participants reported working in more than one set-
ting type (see Table 1). The three most common gait or mobility
assessments used in practice were the Berg Balance Scale (11 par-
ticipants), the Timed Up and Go (9 participants) and the Timed
25 Foot Walk Test (6 participants). Of note, the 10 MWT and the
Mini Best Test were solely reported by Irish participants.
Demographic data are summarized in Table 2.

Codes and frequency of use

The codes arising from the data and the mean number of times
each of the 19 codes was found in each of the 17 participants
audio files is summarized in order of frequency in Table 3. The
code “device used for duration/was abandoned” was used on
average six times per participant per video while the code
“elimination of posterior transitions” was used on average 0.1 times
per participant per video.

Discussion

The purpose of this study was to generate potential items for an
observational screening tool to evaluate safe, effective and appro-
priate walking aid use in persons with MS. The importance of the
creation of this tool is highlighted by the fact that none of the
outcome measures utilized by the clinicians in this study
addressed safe, effective or appropriate walking aid use in people
with MS, however, 12/17 of the clinicians frequently (>65%) rec-
ommended the use of a walking aid to their clients.

In this study, the persons with MS in the videos performed a
series of tasks involving changes in postural balance, multi-tasking
and use of a mobility aid in a given setting. Tasks and environ-
ments were chosen based on existing literature and offered the
opportunity to examine variation in safe and effective use of
mobility aids across contextual factors (person, environment, task).

The individuals in the videos varied by level of physical ability,
type of mobility aid being used, and the environment and task at
hand. This variability captures, to some extent, the diversity of the
MS population, which is an important factor to consider in the
development of a screening tool to be used with this population.

The interviews were conducted with clinicians with diverse
backgrounds (e.g., discipline, country, educational level, years of
experience), which increases the likelihood that the codes/items
generated will be applicable to a diverse group of professionals.
Despite the differences among the participants, similar issues
were raised during the interviews, regardless of the device being
used by the person with MS in the video. This consistency enhan-
ces the credibility and external validity of the findings.

Many studies have shown that falls in the MS population are
multifactorial.[3] Falls incorporate the interaction of personal,
environmental, and activity related aspects.[16] With the exception
of three codes (i.e., “No Changes Needed”, “More Information
Needed”, “Additional Measures Recommended”), the 16 codes
identified highlight this complex interaction.

An observational screening tool will assist health practitioners
in evaluating mobility device use, and intervening to reduce falls
due to device use. Research by Iezzoni, Rao and Kinkel [10] found
that people with MS used at least one mobility aid and they
seemed to “mix and match” different devices in order to suit their
unique mobility needs indoors or outdoors. Matsuda et al. [4] indi-
cated that falls occur most often during ambulation activities. For
people with MS, mobility aids were important for improving
mobility impairment;[2] however, use of mobility aid for those
with MS also increases their risk of falls.[18] This study was the
first step in developing an observational screening tool to enable
health practitioners in different practice settings to quickly evalu-
ate whether an individual with MS uses a mobility device safely,
effectively and appropriately.

The three codes that were used most frequently were “device
used for the duration of task/abandoning device mobility/device
placed in accessible location”, “linking the task, ability and

Table 1. List of identified codes.

Code ID Code

1 Hand Placement Individual holds onto the device appropriately and in the correct hand when applicable
2 Device Technique Individual demonstrates proper positioning of mobility device relative to the body

Used at appropriate point during gait/correct technique
3 Appropriate Device Mobility aid is appropriate for the task, individual’s ability and the given environment

Changing the individual’s current mobility aid to a mobility aid that has a balance of functionality and safety.
4 Hands Free The individual’s task performance could be improved through efficient sequencing and with at least one hand free,

noticeable during tasks where individual is required to pick up or manipulate objects while using the device
5 Device Used for Duration/Was

abandoned
When not in use, mobility aid is placed in a location where it can be safely and easily accessed for when needed
Individual did not abandon device or attempt to ambulate without it

6 Obstacle Navigation Individual was able to safely manoeuvre around obstacles in the room while using device
7 Gait Pattern The individual’s gait pattern and mobility is observed to be a contributor in compromising safety.
8 Correct Size/Fit of Device Device is the appropriate size and height for the individual using it

9 Not enough detail given (Code will not become a potential item for the scale)
10 Footwear The individual’s present footwear has the potential in decrease their safety
11 Environmental Modification Individuals environment is not optimal (ambulating on uneven surface, curbs cuts are not used when ambulating

outside)
12 Additional Measures

Recommended
(Code will not become a potential item for the scale)

13 Brake Use The person with MS in the video needs to apply the brakes more to use the device in a safer manner
14 Elimination of Posterior

Transitions
The person with MS in the video should change the way that he/she navigates in the environment to eliminate
(or reduce) posterior transitions (moving backwards)

15 No Changes Needed (Code will not become a potential item for the scale)
16 Balance Concern/Stability The individual’s task performance is compromised due to lack of stability and decrease in safety.

The person with MS in the video was not stable while using their aid and so I would be concerned about them falling
17 Judgment/Caution/ Awareness Individual shows appropriate judgement, caution
18 Reasonable Speed Individual demonstrated an appropriate rate of speed for their level of mobility while using device
19 Physical Impairment Physical impairments such as reduced strength or spasticity are making the person unstable when walking and

increasing risk of falls

SAFE, EFFECTIVE, APPROPRIATE WALKING AID USE 3



environment with appropriate device” and “balance concern/sta-
bility/postural control”. Research by Luz, Bush and Schen [19]
showed that of all respondents to a survey about previous falls,
75% were not using their prescribed mobility aid at the time of
the fall. Abandonment of the device was due to forgetfulness, not
feeling the device was needed, lack of accessibility or the percep-
tion that the device made the respondent feel old.[19] These pre-
vious findings support the inclusion of the “abandonment of
device” code in the tool.

The second most frequently used code was “link task, ability
and environment with appropriate device.” This code was applic-
able in all settings and with various mobility aids. Determining if a
given mobility aid is appropriate or not is one important factor to
ensure safe and effective use. If the person with MS is using an
inappropriate device, this will likely correlate with having an impact
on his/her safety. However, literature shows that use of appropriate
mobility aids does not automatically result in efficient and safe task
performance,[20] which further supports that there are many fac-
tors influencing safe, effective and appropriate mobility aid use.

The code relating to “balance concern/stability/postural con-
trol” ranked third for mean frequency and appeared across all
four videos. This code combined the safety of the person as well
as the proper use of the device. Typical gait patterns for those
with MS tend to favour stability and balance at the expense of
speed.[21] Research also suggests that mobility aids minimize the
fundamental balance recovery and increase the energy
demands of ambulation.[18] Therefore, due to the high prevalence
of balance dysfunction and progressive nature and gait dysfunc-
tion effects of MS, this code is highly relevant for the screening
tool.

Due to the transferability of these top three codes between
different mobility aids and across numerous settings, as well as
the high frequency of use and agreement among coders, they
should all be included as components of the MS screening tool. In
comparison, there were some codes that were less frequently
used, but are important to retain as potential items for the tool.
The code relating to “brake use” was only applicable to the car
park video, as the walker was the only aid that was equipped
with brakes. Despite the infrequent use of this code, it is impera-
tive when observing the safe use of the three-wheeled walker.[22]

Table 2. Demographic information of participants.

Mean SD

Age (years) 39.9 11.1
Years of practice 14.4 10.7
Mean number of clients seen with MS per montha 24 27.2

N %

Highest level of education completed
Diploma 1 5.9
Bachelors 6 35.3
Masters 7 41.2
PhD 1 5.9
Professional Doctorate (MD) 2 11.8

Professional discipline
Neurologist 1 5.9
Occupational Therapist 3 17.7
Physiatrist 1 5.9
Physical Therapist 12 70.6

Country of practice
United States 5 29.4
Canada 7 58.3
Ireland 5 29.4

Practice settingb

Inpatient – Acute 2 11.8
Inpatient – Rehab 3 17.6
Outpatient 9 52.9
Home care 0 0.0
Other 8 47.1

Frequency of practice time devoted to mobility device prescription
Rarely (less than 25%) 2 11.8
Sometimes (26–65%) 3 17.6
Frequently (more than 65%) 12 70.6

Number of participants using assessment in practice
Other 12 70.6
Berg Balance Scale 11 64.7
Timed up and go 9 52.9
Timed 25 Foot walk 6 35.3
Dynamic gait index 4 23.5
6min walk test 3 17.6
Activity Specific Balance Confidence Scale 2 11.8
2min walk test 2 11.8
No standardized tools used 1 5.9

aData for one participant was missing.
bAs some participants reported practicing in multiple settings, the total settings
will be larger than the reported sample size of 17.

Table 3 Frequency Per Code Across Each Video

Frequency of Use of each Code Across 3 Coders Mean (SD)

Code Code Name Bathroom Car Park Kitchen Living Room Overall

5 Device Used for Duration/Was abandoned 5.6(3.7) 5.9(4.4) 6.1(4.4) 6.6(5.1) 6.0(4.3)
3 Appropriate Device 3.4(2.9) 3.5(2.8) 3.0(2.3) 4.1(2.9) 3.5(2.7)
16 Balance Concern/Stability 3.0(2.8) 4.0(2.7) 3.3(2.7) 2.9(3.1) 3.3(2.8)
2 Device Technique 2.4(1.3) 2.0(3.0) 2.8(2.9) 3.6(3.5) 2.6(2.8)
4 Hands Free 2.4(3.2) 2.0(2.7) 2.9(4.0) 2.8(4.2) 2.5(3.5)
11 Environmental Modification 1.5(1.8) 2.4(3.2) 1.4(1.4) 1.2(1.5) 1.6(2.0)
9 Not enough detail given 1.6(1.7) 1.9(1.8) 1.4(1.8) 1.4(2.2) 1.6(1.8)
6 Obstacle Navigation 1.3(1.5) 1.4(2.2) 1.5(1.8) 1.9(2.5) 1.5(2.0)
17 Judgment/Caution/ Awareness 1.4(1.4) 0.8(1.2) 1.8(2.5) 1.8(1.9) 1.5(1.8)
1 Hand Placement 0.6(1.1) 1.3(2.9) 1.6(2.4) 2.0(2.0) 1.4(2.2)
19 Physical Impairment 1.1(1.7) 1.1(1.3) 1.6(2.1) 1.8(2.9) 1.4(2.1)
7 Gait Pattern 1.2(1.7) 1.4(1.6) 0.9(1.3) 1.6(2.0) 1.3(1.6)
8 Correct Size/Fit of Device 1.3(1.8) 0.9(1.6) 1.1(1.5) 1.6(1.4) 1.2(1.6)
10 Footwear 1.2(2.8) 1.5(2.7) 1.0(1.8) 0.6(1.3) 1.1 (2.2)
15 No Changes Needed 1.1(1.6) 1.0(1.7) 1.3(2.9) 1.3(2.3) 1.1(2.2)
18 Reasonable Speed 0.6(1.2) 0.5(1.2) 0.4(1.1) 1.3(2.1) 0.7(1.5)
12 Additional Measures Recommended 0.1(0.5) 0.9(1.6) 0.6(1.3) 0.8(1.3) 0.6(1.2)
13 Brake Use 0.3(1.0) 1.0(2.0) 0.3(0.9) 0.6(1.7) 0.6(1.5)
14 Elimination of Posterior Transitions 0.4(1.3) 0.1(0.3) 0.1(0.3) 0.0(0.0) 0.1(0.7)
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Accordingly, the 16 codes will all be used in the next stage of the
screening tool development.

A range of healthcare practitioners and people with MS will be
recruited across Ireland, Canada and USA. A card sort method[23]
will be used where each code will be discussed with the partici-
pants to determine firstly its relevance for inclusion as a screening
tool item, and secondly to rank its importance in relation to safe,
effective and appropriate walking aid use with a view to reducing
falls risk. Participants will also be invited to suggest further screen-
ing tool items as people with MS and people with different
healthcare backgrounds may suggest other constructs that need
to be included. Suggested wording of the items of the tool that
are derived from the current codes will then be discussed with
participants. The final stage of the tool development will include
evaluation of the draft tool in clinical practice.

Limitations

This study has many positives including its multidisciplinary and
international approach to the question. One challenge encoun-
tered while doing this study involved the requirement to record
the person with MS performing a task. Persons with MS were
aware that they were being recorded for the purpose of having a
health care professional view and critique their performance. This
knowledge may have altered how they carried out the task.
Knowledge and awareness of the recording device can trigger
performance anxiety, and cause the individual being observed to
behave more cautiously, paying closer attention to safety and
proper device use than they typically would.[24] Furthermore, the
video recording was done at a single point in time. People with
MS experience varying symptoms throughout a given day, and
also from day-to-day. With this in mind, it may be necessary to
put parameters on the MS screening tool suggesting that each cli-
ent be assessed multiple times and at different points in the day
to get a more realistic vision of his/her performance abilities. The
conflict between this and the constraints of clinical practice will
be considered as we further develop these codes into a screening
tool.

The study was also limited by the fact that the videos had
no sound component and participants observing the videos
received no information about the participant’s personality,
cognitive status, or other relevant characteristics. These factors
were mentioned repeatedly by participants throughout the
interviews, and are components that professionals consider
when evaluating level of concern about falling for a person
with MS. In a real life setting, the clinician would be able to
interact with the client and evaluate these additional factors
when evaluating the safe, effective and efficient use of mobil-
ity devices. Data were collected from clinicians during and
immediately after the videos were viewed. If provided with the
opportunity to watch the videos prior to the interview and
without possible time constraints the level of detail obtained
from clinicians may have been more in-depth.

Data saturation was reached in this study with four videos
and 17 interviews, however it is possible that additional items
may be identified by other disciplines (e.g., rehabilitation medi-
cine specialists, nurses) or when observing people with MS with
different devices in other settings. Finally, we employed several
methods to optimize reliability of coding amongst research
assistants and our reliability estimates for code frequency were
reasonable. However, discrepancy among some codes must be
taken into consideration when analyzing and using results.
Future studies will evaluate the relative importance of each of

these items and use prospective studies to evaluate which
items are most related to falls status.

Conclusion

Due to the heightened fall risk associated with mobility aid use in
individuals with MS, the development of an observational screen-
ing tool to assess safe, effective and appropriate walking aid use
is imperative. This study aimed to identify potential items for
inclusion in such a tool. Overall, a number of issues regarding
mobility aid use were identified by interviewed participants, which
resulted in 16 potential items. With the identification of a number
of potential tool items, researchers can now move forward with
development of the tool. Further studies will be needed to assess
the importance of each code from the point of view of a range of
clinicians and to validate the inclusion of the items on the tool
and to ensure that the created tool will be applicable across a var-
iety of settings as is desired.
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