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Abstract: Background: Many children with spina bifida and/or hydrocephalus use manual
wheelchairs. However, training to ensure appropriate wheelchair use is limited and informal,
and this negatively impacts daily activity and participation. Evidence suggests formal training can
increase children’s confidence and independence, with early intervention being critical for healthy
development. In Ireland, like in many other regions internationally, such interventions are not readily
available to families. Aim and objectives: The overall aim of the study was to pilot wheelchair skills
training for children aged 3–8 years with spina bifida and/or hydrocephalus and their parents, to
develop a sustainable program. The objectives were: (1) to develop and evaluate a wheelchair skills
information pack; (2) to investigate the impact of training on children’s performance of wheelchair
skills; (3) to explore parents’ perspectives on how training influenced their children’s daily participa-
tion; (4) to identify beneficial aspects of program delivery for children and parents. Methods: We
applied a mixed-methods study design that included three stages: (1) evaluation of the use of a be-
spoke wheelchair skills information pack; (2) within-subject pre-post analysis of the wheelchair skills
test (WST) and individual training goals; (3) qualitative thematic analysis of Photovoice documentary
narratives from focus groups with parents. Results: Four children and their parents participated in
the study. Parents reported the wheelchair skills information pack to be useful, recommending more
child-friendly images, and the provision of the pack when children first receive their wheelchairs.
Analysis of the pre/post-WST showed an increase in the performance of skills. Parents’ perspec-
tives and experiences are captured in two Photovoice themes: (1) children developing their skills,
(2) supporting parents to support their children. Conclusion: The pilot program was a success for
these families, highlighting potential gaps in Irish wheelchair provision services and the need for
wheelchair skills education and training to support parents and children.

Keywords: wheelchair skills training program; wheelchair skills test (WST); wheelchair skills infor-
mation pack; photovoice; spina bifida and/or hydrocephalus (SB and/or H)

1. Introduction

The provision of a wheelchair can improve the quality of life of individuals with
impaired mobility. The use of a wheelchair facilitates engagement in activities of daily
living, and is thus central to an individual’s identity, life experience and human rights [1–3].
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There appears to be a noticeable gap in services for the promotion of self-management
and manual wheelchair skills training programs for children with spina bifida (SB) and/or
hydrocephalus (H) in Ireland, the location of this study. Skills gaps also exist in other
regions of the globe [1–3].

Spina bifida is recorded in all regions of the globe [4] and is reported to affect 1/1000
children born per year in Ireland, one of the highest incidences in the world [5]. The term
spina bifida (SB) defines a group of birth defects caused by the incomplete closure of the
spinal column [5]. Hydrocephalus is present in 90% of those born with the condition [6]. Hy-
drocephalus (H), a condition caused by disordered homeostasis of the cerebrospinal fluid,
is a term used to describe the enlargement of the ventricles of the brain [7]. Gross motor
skills are impacted due to SB and/or H, such as mobility and spatial navigation [8,9]. Motor
symptoms associated with SB include paralysis from the level of, or from just below, the
lesion; low or abnormal muscle tone; poor postural control; and poor coordination [10,11].
Secondary to these symptoms, 51% of children diagnosed with SB/H are prescribed a
mobility aid, such as a wheelchair, walker, or braces, for independent mobilization [12].

Challenges facing children with SB and/or H and their parents in Ireland include
gaining access to appropriate wheelchair provision, wheelchair skills training and educa-
tional resources [13]. Such challenges contribute to several issues raised in research, such as
mobility and participation barriers commonly experienced by wheelchair users [14]. A lack
of training can cause a higher prevalence of wheelchair accidents [15]. Children are at a
higher risk of wheelchair-related injuries due to their age-appropriate exploratory behavior
and are likely to be injured in unfamiliar environments [16,17]. Accidents and reduced
mobility can negatively affect motivation, self-efficacy and confidence, and may lead to
learned helplessness, where children become dependent on family, resulting in a reduced
ability to self-manage [18–23].

Wheelchair skills training can address these challenges while positively influenc-
ing wheelchair users’ levels of independence and participation in meaningful occupa-
tions [14,24–26]. Indeed, the 2006 United Nations Convention on the Rights of Persons
with Disabilities, Article 20, asserts the need for nations to provide training in the use of
mobility devices [27]. The 2008 World Health Organization’s (WHO) Wheelchair Provision
Model outlines best practice guidelines and a care pathway, which include training about
wheelchair skills [28,29]. Early intervention for self-directed mobility is not only critical
to support safe wheelchair use, but also for neurological development, by increasing op-
portunities to engage in physical activity and play. Early intervention promotes long-term
intrinsic motivation for social engagement, physical health and wellbeing, decreasing the
risk of developing secondary complications, including include type 2 diabetes, obesity and
coronary heart disease [24,30,31]. The environmental context also plays a critical role in the
level of participation experienced by children; contextual factors include children’s support
network and their parents.

Parents of young children often feel uncertainty and require resources to support their
children’s changing needs [32]. Despite the emphasis in research on family centeredness
in services for children [33,34], studies have found a lack of reasoned consideration given
to supports that meet different family needs [32,35]. Currently, limited research exists
that investigates the effectiveness of, and best practice in developing, manual wheelchair
skills training and education for children, with no current standardized protocol [36–39].
Similarly, minimal research has focused on examining parents’ insights and perspectives to
inform the development of resources in this area that better support family needs.

Therefore, the aim of this research is to pilot wheelchair skills training for children
aged 3–8 years with spina bifida and/or hydrocephalus (SB and/or H) and their parents,
to develop a sustainable program. The specific objectives are:

(1) To develop and evaluate a wheelchair skills information pack.
(2) To investigate the impact of training on children’s performance of wheelchair skills.
(3) To explore parents’ perspectives on how training has influenced children’s

daily participation.
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(4) To identify beneficial aspects of program delivery for children and parents.

2. Materials and Methods

The national association Spina Bifida Hydrocephalus Ireland (SBHI) and the University
of Limerick came together to determine the benefits of a pilot wheelchair skills training
program (WSTP) for children aged 3–8 years. The contribution of this research is to support
SBHI to plan and implement a sustainable nationwide wheelchair skills training program
for children.

2.1. Study Design

This pilot study involved mixed methods, combining quantitative (questionnaires
and checklists) and qualitative (open-ended written comments, Photovoice and focus
groups) approaches to facilitate the understanding of a multifaceted phenomenon [40,41].
A participatory action research (PAR) framework using Photovoice was applied in the
study design [42–44]. In PAR projects, participants share in the coproduction of learning,
knowledge and action-oriented results, which aims to influence change within a com-
munity and improve individuals’ lives [42–45]. PAR sought to empower parents in the
study to share their experiences of participation in the WSTP. PAR is also recognized as
being complementary to other research paradigms that include children [44]. In this study,
researchers collaborated with parents, children living with SB and/or H and SBHI rep-
resentatives (including the research and training coordinator, a physiotherapist who is a
qualified wheelchair skills trainer and a wheelchair user who supported the skills training)
to investigate the research topic.

2.2. Participants

Participants were recruited through SBHI, the gatekeeper organization; a poster infor-
mation leaflet outlining the details of the pilot program was sent to registered members of
the association via email. Inclusion criteria were: children aged 3–8 years, who required a
manual wheelchair as a mobility aid and had a diagnosis of SB and/or H and their par-
ent/s. Participants needed to speak fluent English, and a minimum of one parent/guardian
needed to be present during all sessions. Children were ineligible without the participation
of at least one parent.

2.3. Study Procedure, Timeline and Data Collection

The study design incorporated a pre-training program, pre- and post-training mea-
sures and program evaluation.

2.3.1. Pre-Training Program

A wheelchair skills information pack [46] was designed prior to the start of the
program. The design of the resource was informed by the following steps and strategies.

Wheelchair Skills Training Information Pack Content

Informed by a literature review, an information pack was developed, incorporating
best practice guidelines to encourage children to practice their wheelchair skills and advise
on the grading of skills to match the child’s current level of ability. Within the pack, each
skill descriptor included the skill name, a description of the skill, the rationale for each skill
and guidance points on how to complete the skill. This format was informed by Kirby’s
work [47] in this field. SBHI representatives and university faculty members evaluated and
provided feedback on drafts to inform the design of the final information pack. The first
four pages of the pack are illustrated in Figure 1.
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Images and Graphic Design for Accessibility

The design is minimalist, to encourage a strong focus on the educational content.
Images and content from a wheelchair service training package by the World Health
Organization (WHO) were initially explored [48].

Plain language and images were used to enhance usability for children and their
families. Previously completed studies of a similar nature recommend the inclusion of
more context-relevant visuals instead of text-heavy content. This promotes the easier
transfer of knowledge to the target audience [49,50].

2.3.2. Introducing the Training Program and the Photovoice Method

The training program was introduced in a focus group with parents. Focus groups
offer a medium for the analysis of different perspectives, allowing participants to introduce
and clarify ideas during group discourse [51–54]. Table 1 outlines the training program
schedule, and the activities and data gathered during the program.

During the introductory focus group, parents were also introduced to Photovoice,
a PAR method [43] used to empower participants to highlight their mobility concerns,
to evaluate the program and to share experiences. Photovoice involves photo narrative
descriptions, representing individuals’ lived experiences through self-identified images
and language [44,55]. Table 2 shows the question guide used to explore the experiences [56]
of wheelchair skills training during Focus Groups 1 and 2.

Parents were asked to contribute as co-researchers documenting, with photographs
and narrative descriptions, their children practicing, developing and implementing the
skills they were learning. They were asked to select five pictures by the final week with titles
and narrative descriptions explaining what was important or meaningful about each image.
Parents received a Photovoice guide, adapted with reference to the literature [43,44,55],
which included a list of prompts to help parents develop a plan for taking pictures. They
were asked to take pictures using their individual smartphones, a viable option as picture
quality is high, and participants are familiar with settings and functionality.

2.3.3. Pre- and Post-Training Measures
Demographic Questionnaire

On the first day of the training program, parents completed a demographic question-
naire; this instrument gathered background information about participants e.g., sex and
age, as well as about the type of wheelchair use for each participant. These data provided
context on the heterogeneity of the participants and facilitated data analysis.
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Wheelchair Skills Information Pack and Open-Ended Questionnaire

Parents received their copy of the wheelchair skills information pack and an open-
ended questionnaire (Supplementary File S1). The questionnaire was developed using
a PAR approach to interpret and record participants’ viewpoints on the resource [42,51]
and inform recommendations for its future development. Parents were required to rate
the information pack, in terms of assisting children with their wheelchair skills and its
potential use at home, through two 5-point Likert Scale questions. The seven open-ended
questions covered various aspects of usability, usefulness and potential improvements to
functionality and presentation. Parents were asked to return their completed questionnaires
on the final day of the program.

Table 1. Wheelchair skills training program schedule.

Training Program Activities

Day 1
Baseline information

• Demographic questionnaire
• Wheelchair Skills Test (WST) and

observation
• Goal setting

Day 2
Skills training

Skills Taught
- Forward/backward propulsion
- Stopping
- Turns in place
- Turns while moving
- Maneuver sideways
- Picks up object
- Energy conservation (with family)
- Shoulder preservation (with family)

Day 3
Skills training

Skills Taught
- Propulsion pattern forward and

backwards
- Relieving weight
- Thresholds
- Doors
- Tight spaces/spatial awareness
- Folding and unfolding chair

Day 4
Training evaluation

• WST
• Review goals

2.3.4. Training Program Evaluation

A quantitative approach was used to measure the impact of wheelchair skills training
on participants’ skills performance; the predictor was the provision of the training program.

Baseline Data

On Day 1 of the training program, baseline data were gathered about children’s
current skills and their goals in collaboration with the wheelchair skills trainer, who was a
physiotherapist. The Wheelchair Skills Test (WST) was used to evaluate the effectiveness of
the wheelchair skills training program. The WST version 5.0 was used to establish children’s
baseline skill levels and, later, the impact of training [37,57–59]. The WST is an objective
observational performance-based measure and standardized evaluation method designed
for adults. It includes a set of representative wheelchair skills [37,38,59–61]. Children were
assessed using the first thirteen skills in the WST (see Figure 2). No adaptations were made
to skills being tested, and participants negotiated skills while following the WST 5.0 script
during the assessment stage [59]. The occupational therapy student recorded the children’s
performance and discussed this with the trainer to ensure scores were recorded accurately.
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Table 2. Questions used to guide focus groups.

Focus Group 1

• To start, I would like you all to introduce yourself, whether it is your daughter or son who is
partaking in the Wheelchair Skills Training Program (WSTP), how old your child is and how
log your child has been using their wheelchair.

• I would like you all to take a moment to think back to this morning – how did you feel when
bringing your child to participate in the programme?

• How would you rate your current understanding of wheelchair skills?
• Why do you feel partaking in the wheelchair skills training programme is important?
• What do you hope to get out of participating in the programme– both for you and your

child?

Focus Group 2

• Photovoice (cue participatory action research – PAR). Discuss photographs presented.

Additional Focus Group Questions

• Was the WSTP what you were expecting it to be, or were there any elements you learned that
surprised you?

• What were the best points of the program delivery?
• How do you feel as a parent you have benefited from partaking in the WSTP?

Figure 2. The Wheelchair Skills Test (WST) administered to participants. * General Scale for Scoring
Skill Capacity (0) Fail (1) Partial Pass (2) Pass (3) Advanced Pass.

Following the completion of the WST, the WST-Questionnaire was chosen as a sub-
jective self-report measure rating capacity, confidence and performance by the parents on
their child’s confidence and ability to perform the skills prior to and after the skills training
(details are not included in this paper). The trainer and occupational therapy student then
collaborated with the children and parents to establish individual goals for the program.
Safety and intervention goals were also established.

Safety: To prevent the risk of participants falling, tipping or losing control, spotter
straps were attached to all wheelchairs with the trainer acting as a spotter for all skills
performed during the testing and training sessions.

Intervention: Training sessions were facilitated by a qualified physiotherapist with
the support of an experienced wheelchair user. Children participated in four, one-hour
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individual training sessions over a five-week period. Trainers followed the training script
and set-up to help guide sessions, including playing a game to keep the children engaged.
Children were encouraged to practice the skills at home with their parents. During train-
ing sessions, parents/guardians learned about the safe practice of skills (see Table 1 for
intervention overview).

Evaluation Data

On Day 4 of the training program, parents returned the open-ended questionnaires
evaluating the wheelchair skills information pack that they had received on Day 1.

Children and parents repeated the WST, and individual goals were reviewed for
each child.

Participants used WhatsApp to send photographs to a research smartphone; these
photographs were transferred to the researcher’s computer via Desktop WhatsApp. What-
sApp was selected to send images due to its secure end-to-end encryption [62]. Photos
were deleted from this source once retrieved.

Parents participated in the second focus group to discuss Photovoice data. They
shared their photographs and photo narratives, facilitating discussion on the wider benefits
of participating in and evaluating the program. This focus group was conducted by a
moderator and facilitated by an assistant who took notes. The moderator encouraged inter-
actions between participants [52,63]. A PowerPoint presentation and projector displayed
participants’ images. A topic guide was developed to keep the discussion focused [56,63].
The session was audio recorded, finishing when data saturation was achieved, and no
new ideas emerged [64]. As part of method triangulation [65], the moderator and assistant
discussed their notes about key points. A reflective diary was used to reduce research bias
and increase transparency during the collection and analysis of data [66].

2.4. Data Analysis

Several types of data were collected during this study. Quantitative data included
demographics, and pre- and post-WST scores. Qualitative data included results of the focus
groups and open-end questionnaire.

Due to the small sample size, quantitative data were analyzed using Microsoft Excel,
and data were presented graphically using the Excel chart function. Pre-/post-WST test
scores were compared to measure the improvement of skills. Questionnaires were analyzed
using content analysis, a descriptive qualitative approach to identify themes based on
frequency of occurrence [67,68].

The theoretical perspective of constructivism was selected to explore the ontology, episte-
mology and characteristics of the thematic analysis, which relate to the daily actions individu-
als carry out and the dynamic process of creating meaning through experience while situated
within a social and cultural context [69]. This perspective can help to understand attitudinal,
mobility and participation barriers from the parent’s perspective, and how these influence
social “norms” associated with disability, ability and quality of life.

Audio recordings of each focus group were transcribed verbatim [69] using Transcrip-
tion Buddy software (Express Scribe Transcription Software for Windows, NCH Software
Inc, Greenwood Village, CO, USA). Thematic analysis (TA) was selected, providing an
in-depth account of complexities found within data [69,70]. Braun and Clarke’s six-phase
model for TA was applied to formulate and interpret themes, using NVIVO software
(NVIVO 12, QSR international, Burlington, MA, USA) analytic note keeping and thematic
mapping [69,71]. The six-phase TA model is summarized in Table 3. Participants received
a copy of the results via email for member checking [69], ensuring participant views and
experiences were accurately captured and represented in line with Photovoice method
objectives. All participants agreed with the findings.
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Table 3. Six phase TA model.

Thematic Analysis (TA) Stage Details

1. Familiarization and data immersion Transcripts were read several times, and a list of ideas about the dataset was compiled.

2. Generating initial codes The dataset was coded, with a focus on codes that addressed the research question
and objectives.

3. Searching for themes
Candidate themes were derived—concepts, topics and issues were highlighted, and
each code was revisited to identify similarities and overlap that could be used as a
central organizing concept.

4. Reviewing themes
Codes selected for each theme were revisited to ensure representativeness. The
datasets were re-read to ensure selected themes represented the entire dataset as it
relates to the research aim and objectives.

5. Naming and defining themes Each theme was named and defined by outlining its key features and what is specific
to its data.

6. Writing the results
Under each theme, extracts from the data were selected to best illustrate the key points
that represented each theme. The results were written using an analytical approach, in
which content is closely tied with the extracts presented.

2.5. Ethics

The Faculty of Education and Health Sciences, Research Ethics Committee of the
University of Limerick (EHSREC No: 2019_05_23_EHS), approved the project design.

Participants received information letters and completed consent/assent forms. Par-
ticipants could refuse participation or withdraw from the study [72]. Photographs were
retrieved from a research smartphone, approved by the Ethics Committee [69], and stored at
the university. Data were stored on password-protected computers and were anonymized;
all identifiers were replaced by pseudonyms, and faces were blurred in photographs to
ensure participant confidentiality and anonymity [73–75].

3. Study Findings

Quantitative findings include demographic data, and pre- and post-WST data. Quali-
tative findings include content analysis of the results from the evaluation of the wheelchair
skills training information pack evaluations, and Photovoice focus group data. Study
findings are presented, first by demographic data, and then by the four study objectives.

3.1. Demographic Data

Four children and their parents participated in the study. One child who was
2.5 years old was included in the study on the specific request of his parents. The mean age
of participants was 5.6 years old. Participant characteristics are presented in Table 4.

3.2. Objective 1: Evaluation of the Wheelchair Skills Training Information Pack

Responses from the wheelchair skills information pack open-ended questionnaire demon-
strated its usefulness and the likelihood of continued use at home. Parents considered the
information pack “very useful” (3) or “useful” (1), and agreed with the statement that they
would continue to use the pack at home after the study. Most parents recommended further
developing the information pack and making it available online or as an app.

Three categories and themes were created using Analogue Content Analysis [72].
These include (1) “A beneficial experience”, (2) “Information pack content” and (3) “Future
Recommendations”, as outlined in Table 5.



Disabilities 2022, 2 104

Table 4. Participant characteristics.

Pseudonym Names (Parent/s) Pseudonym Names (Child) Age of Child at Time of Program (Years)

Elaine Sally 8
Emily Joanne 5

John and Liz Jackie 7
Aine James 2.5

mean (min–max) 5.6 (2.5–8)

Ethnicity

Irish 4
Other 0

Sex

Male 1
Female 3

Mobility Aid Use (1+ aids for some children)

Wheelchair (full-time) 3
Wheelchair (part-time) 1

Walker (full-time) 0
Walker (part-time) 1
Braces (full-time) 1
Braces (part-time) 0

Table 5. Themes of the analogue content analysis.

Code Theme Frequency of
Code % Frequency Illustrative Quotes

T1 A beneficial
experience 18 60%

“Everything that ye have done and the advice given has made
such a difference for us, for Joanne” [Emily]

“Knowing how to do things the right way to make life easier on
themselves” [John]

T2 Information pack
contents 3 10%

“ . . . I think it is a good book. The photos are especially useful
. . . ” [John]
“We found this course so helpful making life easier for Joanne
and us” [Emily]

T3 Future Recom-
mendations 9 30%

“In time it could be expanded to include video links to demos”
[Aine]

“Video tutorials of the skills that were stored online
somewhere/app” [Elaine]

3.3. Objective 2: Pre-/Post-Wheelchair Skills Test (WST) Findings

Analysis of pre-/post-WST scores showed an overall improvement amongst all partic-
ipants, as depicted in Figure 3. A higher score in the post-WST indicated increased skill
development. In-depth analysis of individual scores showed a decreased post-WST score
for some skills performed by participants.

Analysis of the Photovoice data revealed two primary themes, as illustrated in Table 6.
These themes respond to Objectives 3 and 4 of the study:

To explore parents’ perspectives on how training had influenced children’s daily
participation.

To identify beneficial aspects of program delivery for children and parents.
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Figure 3. Pre-/post-WST results.

Table 6. Photovoice thematic overview.

Post-Wheelchair Skills Training Program Thematic Overview

(T1) Parents’ Perspectives on how Training
Influenced Children’s Daily Participation

• Individual goals and training sessions
• Exposure to an experienced wheelchair

user (positive role model)
• Increased confidence
• Increased safety
• Greater independence
• Greater levels of participation

(T2) Beneficial Aspects of Program Delivery

• Parental observation of training sessions
• Parental support and reinforcement of

skill development
• Overcoming bad habits—takes time
• Benefits of early intervention
• Parental frustration with current

wheelchair provision services

3.4. Objective 3: Parents’ Perspectives on How Training Influenced Children’s Daily Participation

This theme encompassed parents’ experiences of skill development. Photographs
illustrated increased confidence, safety, independence and levels of participation.

Parents highlighted how individual training sessions contributed to the gains made
by children.

“Obviously again they are all at different ages and stages and abilities and all the rest of
it. I thought the one-on-one was brilliant.”—Aine

Having an experienced wheelchair user deliver training contributed to increased
motivation and reassurance experienced amongst children and parents alike.

“It is always great to see someone who can use their wheelchair independently and I
think it is great for kids to see that, you know, to see that . . . , you can just go and do
it.”—Elaine

3.4.1. Photovoice T1 Findings: Elaine and Sally

Following completion of the pre-WST, Sally showed a strong baseline skillset, with
certain areas requiring further training and practice. Sally was able to do wheelies, but only
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when shown during training did she learn how to use this skill in practice. Elaine selected
two photographs, within two different contexts, that illustrated the benefits of this skill.

Elaine narrated the photo in Figure 4 as follows:

“Sally would have just driven at the step and forced the chair over it with a risk of
damaging the chair and getting hurt herself; she is now able to roll her chair backwards
and forwards to navigate changes in level.”

Elaine explained how, in the past, the natural terrain illustrated in Figure 5 would
have proved difficult for Sally. Developing her skillset allowed her greater independence
while safely navigating more challenging environments.

“I was amazed—really we went a good distance into the forest . . . she was able to do it
herself, doing the tip back and forward to get over the bed and bits of roots sticking over
the ground.”—Elaine

Although Sally achieved most of the goals identified at the start of the program, improve-
ments for some skills were not reflected in her post-WST results. Maneuvering sideways
was a skill Sally improved, but this was not reflected in her post-WST score. When rolling
backwards, Sally looked over one shoulder only. To obtain a higher mark, she would have
needed to look over both shoulders. Sally did not have the strength to fold and unfold her
wheelchair, resulting in a zero score for that criterion.

Figure 4. Navigating the slight step at the back door.
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Figure 5. Sally and her cousin on a fairy forest trail.

3.4.2. Photovoice T1 Findings: Emily and Joanne

Joanne had an appropriate baseline skillset for her developmental stage. During
training sessions, Joanne required additional time to process the skills using visual prompts
to help her comprehension for safe performance. Emily described exposure to training as
motivating for Joanne to practice her skills at home:

“She was determined to do it and was not happy until she succeeded.”

One of Joanne’s goals was to independently open and close doors while navigating
her wheelchair, and an improvement in this skill was observed following training. Devel-
oping this skill increased her independence at home, and introduced a new dimension of
playfulness, as illustrated in Figure 6. Emily narrated:

“Now she just disappears in the house at times; she would be gone into one of the rooms
and hiding.”

Joanne also improved her level transfers skills. She required age-appropriate moderate
assistance to complete the skill. However, due to the specificity of the WST, this improve-
ment could not be recorded. Joanne was unable to pick up objects from floor level due to
her wheelchair height, thus resulting in a zero WST score for this skill. Joanne did not have
the strength to fold and unfold her wheelchair, also resulting in a zero score.

3.4.3. Photovoice T1 Findings: Jackie

Jackie’s baseline skillset was appropriate for her developmental stage, but she required
additional development for safer execution. Jackie’s post-WST scores showed the greatest
improvement after completion of the program. One of Jackie’s goals was to independently
and safely complete level transfers, which she achieved following training. This skill is
discussed by John and Liz and depicted in Figure 7.

John described how Jackie previously carried out level transfers:

“She would drive the wheelchair straight up and kind of throw herself out.”

John described her as now being able to:

“Pop out of the wheelchair”

These narratives indicated that transfers were no longer a struggle. This development
boosted Jackie’s confidence, as John narrated:

“When she got the transfer right, she was pure delighted with herself.”

The wheelchair prescribed to Jackie was observed to be ill-suited to her needs; it led to
her having a propulsion pattern that used a lot of her energy. Jackie’s wheelchair did not
fold or unfold and resulted in a score of zero for both pre- and post-WST.
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Figure 6. Opening and closing the door by herself.

3.4.4. Photovoice T1 Findings: Aine and James

James, aged 2 years and 6 months, was the youngest participant on the program and
could not follow the formal structure of the WST and training. Bespoke training (illustrated
in Table 7) was conducted following the same skills of the program along with parent
education. Aine described their experience as having:

“contributed to giving him the right patterns from a very early age, that you know he
will build on those. ”

Figure 7. Jackie is transferring from her wheelchair to the couch following the steps provided.
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Table 7. Bespoke training for James.

Skill Comment and Plan

Rolling Forward (second session) Follow the leader

Rolling backward (second session) Follow the leader

Object negotiation (second session) Mats set up to drive through

Reaching (second session) Ball/bean bag toss

Turning (second session) Navigating tight spaces (not sideways)

Object manipulation (third session) Basketball—hold ball with one hand and
propell with the other, then alternate

Forward propulsion (third session) Choo choo train—emphasized leaning forward

Turns in circle (third session) Chasing Dad forward and around trainer

Navigating tight spaces (third session) Forward only through obstacles—90◦/180◦

turns

Thresholds (third session) Open door and over threshold

Soft surfaces (third session) Mat and grass forward and backwards

James improved spatial awareness and developed insight into how to use his body
weight to accomplish skills. Aine narrates the activity in Figure 8:

“Leaning forward going up the hill—he is doing that and even coming down the hill he
will say ‘lean back’, so he is saying it and doing it.”

Figure 8. Practicing his skills—leaning forward going up a slope.

Even though he could not follow the full program, some of the goals set for the training
were met, such as parent education, thresholds, strategies and inclines. Given his age,
James did not achieve his level transfer goal during the training.
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3.5. Objective 4: Beneficial Aspects of the Program

This theme includes aspects of learning and developing new skills, overcoming bad-
habits, early exposure, parental support for skill development and frustration with current
wheelchair provision.

Parents reported that the observation of training sessions was beneficial and allowed
them to support their child’s learning.

“She could see, and I could see, so when we are at home, I could say, so remember when
(instructors name) did X, Y, Z. I think that was the best part of it.”—Elaine

During the discussion, parents described how skills were correctly carried out. Parents
referred to guiding and reinforcing correct methods while their child practiced at home to
overcome bad habits. Liz narrates the activity in Figure 9.

“We are trying to get her to lift the wheels to come in over it, but she is not really getting
that one yet, but we will keep trying”—Liz

Figure 9. Jackie going into the sitting room.

Similarly, Elaine narrated the same reinforcement of skills for Sally when practicing
her long pushes, as depicted in Figure 10.

“It will take some time for this habit to be fully adopted as she is used to wheeling herself
as fast as her arms allow.”—Elaine

Parents felt frustration with current wheelchair provision, and the lack of available
training and educational resources, as explained in these quotes:

“As long as they are just sitting properly in it, it’s like alright so see you later, off you pop
. . . we have no experience with using a wheelchair or anything, so we were like right . . .
okay, that’s it (after James received his wheelchair).”—Aine

“Figure out how to use it yourself ”—Liz
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Figure 10. Sally learning to wheel more freely.

Without resources, parents can only support children to the best of their own knowl-
edge. Liz described how Jackie was previously carrying out level transfers,

“The way Jackie was hopping across to the couch was dangerous like, but sure we never
knew that.”

In Focus Group 2, parents made recommendations for service delivery based on their
experiences, including a two-part program.

Part (1)—“Targeted towards younger children when first given their wheelchair, to
inform good habits from the start”—Aine

Part (2)—“At a later stage, when children are older and ready to advance their skillset
further.”—Elaine

4. Discussion

This pilot study was successful in achieving its objectives. The evaluation of the
program produced encouraging results and contributed to recommendations. Parents
found the whole program to be a beneficial experience. They found the information pack to
be useful and educational, and they provided feedback on ways to enhance the information
pack. In addition, the analysis of the pre-/post-WST showed that all participants improved
their wheelchair skills post-training. The Photovoice narrative descriptions illustrated that
children experienced increased confidence, safety, independence and participation, and
reiterated to parents the benefits of the program.

4.1. Interpretation of Findings
4.1.1. A Beneficial Experience

Prior to participating in the pilot program, parents described their uncertainty about
wheelchair skills and their inability to access appropriate wheelchair skills training edu-
cation and materials for their children. Growing evidence highlights the importance of
providing family services that build upon parental capacity for sustainable interventions
that support optimal child outcomes [33,34,76]. All parents noted that the information
pack was beneficial for them and their children, as it was seen as a useful and educational
resource. The information pack provided parents with additional supportive education
in addition to the direct intervention for their children. The aim of this program was to
build on parents’ knowledge of wheelchair skills to enable them to support their children’s
learning and development of skills between sessions and in the home environment.

4.1.2. Information Pack Content

When asked what could be added to the information pack to make it more user friendly
for children, parents recommended incorporating images of children demonstrating the
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wheelchair skills. Observing success in a peer of a similar age has been noted in research as
a strategy used to promote self-efficacy [77]. Thus, increasing motivation while allowing
children to connect more easily with the content is an important goal of such interventions.

4.1.3. Future Recommendations

Parents acknowledged the importance of early intervention and the need for appro-
priate information on wheelchair skills to support their children to use their wheelchairs
safely. Wheelchair-user behavior and its association with wheelchair accidents is well docu-
mented [20,78]. Physical and psychosocial consequences of falls are significant [79], negatively
impacting activity, social participation and quality of life [20,78]. Without education, these is-
sues can negatively impact children’s self-efficacy, confidence and independence, particularly
at critical stages of early development. The study findings suggest that families may benefit
from an information pack such as this when receiving a first-time wheelchair.

Most parents recommended further developing the information pack and making it
available online or as an app. Mobile health, commonly referred to as mHealth, relates to
medical and public health practice supported by mobile devices that include applications
or apps [80]. The widespread use of smartphone and tablet technology offers healthcare
professionals new directions to consider when developing resources and interventions
that can better support family needs [33,49,80–82]. Advantages of further developing the
information pack as a mobile app include its potential to make content widely accessible
amongst targeted populations [80], while incorporating multimedia channels such as text,
illustrations, video and graphics. Such multimedia engagement would support a learning
experience that can improve knowledge transfer by catering to a user’s multisensory
learning style, offering the potential for more in-depth learning [49,83].

In response to existing barriers for accessible and appropriate wheelchair education,
one study developed and investigated the use of a “My Wheelchair Guide” app targeted
towards adults [49]. The aim of the app was to improve users’ knowledge by consolidating
information on wheelchair use and service delivery to encourage individuals to advocate
for their own seating and mobility needs. Findings indicated that the app alone was not
adequate to improve the wheelchair fit/set-up and wheelchair users’ skills, acknowledging
the need for individualized assessment and training by qualified professionals. However,
both participants and clinical professionals recognized that the use of the app may ben-
efit new wheelchair users in broadening their knowledge of the area and learning basic
wheelchair skills.

Unlike resources developed for adults [49], the findings of this research also support
the need for the training of basic wheelchair skills amongst pediatric populations that
account for children’s developmental stage and wheelchair suitability. Additional research
is needed to investigate the singular impact of an information pack for families and children
to better inform future directions and the development of this kind of resource.

Parents reported children demonstrating increased skill acquisition and confidence us-
ing their wheelchairs, allowing greater independence, participation and safer engagement
in their environments. Parents identified program factors contributing to these gains, such
as individual training sessions that accommodated for different stages of development
amongst children. The program was also seen to motivate children to practice and develop
their skills in the home environment.

The Photovoice results showed the positive impact of training on children’s wheelchair
use. Additionally, skill development contributed to parents’ increased confidence in their
children’s abilities and capabilities. The analysis of the WST scores showed an overall
improvement in skills. (The youngest participant, due to his age and developmental stage,
was unsuitable to partake in the WST, but there is evidence that he benefitted from the
training.) Despite the improvements, the progress children made in certain skills was not
accurately captured in their post-WST scores due to the high skill level required by Kirby’s
training program [59] to obtain a top score. For instance, the children did not master the
skill of folding and unfolding their wheelchairs, probably due to their age and strength
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level. One participant’s wheelchair was ill-suited to her needs, preventing her from picking
up objects from the floor, and due to its un-foldable nature, led to the participant scoring
zero in both skills. Kirby’s [59] training program was developed for adult wheelchair users,
and the skills selected for training were not adapted for this research.

In a similar study with children, Sawatzky et al. [37] adapted both the training program
and the WST 3.2 to a developmentally appropriate level to allow children to achieve higher
scores. Additionally, skills that children would not be able to achieve were removed. Huegel
et al. [38] recommended general, clinical and relevant considerations that may enhance
the use of the WST in children with spina bifida. Sol et al. [84] developed and validated a
wheelchair mobility skills outcome measure called the UP-WMST to administer to children.
As identified in previous studies, further research is needed to explore wheelchair skills
training for children, as well as the development of outcome measures that account for
subsets within pediatric populations, to capture a more accurate account of children’s
individual progress in response to training.

Evidence suggests salient factors of program delivery for children, which include pro-
moting success and a sense of achievement through realistic goal setting and motivational
staff [35]. In previous studies, participating in formal community activities has also been
seen to allow children to recognize and understand their capabilities, motivating youths to
set long-term goals [85,86]. The children who participated in this study did not achieve
all their goals, but each child made great progress towards attaining them. It is worth
mentioning that the goal setting used as part of this study was broad in nature, making
it difficult to evaluate whether some goals were achieved or not. It is recommended that
future research uses SMART goal setting to better account for children’s developmental
stages as part of this process [87].

Finally, having an experienced wheelchair user deliver training was impactful for
parents and children. The user was seen as a positive role model, demonstrating basic
to advanced skills. Mentors who share similar life situations are noted in research as
inspirational and motivating for children, helping them to explore limits, and serving as a
source of emotional support [35,85,88].

Findings suggest skills take time to learn before being routinely implemented, and
parents have an influential role in children’s wheelchair skill development. Parents sup-
ported their children to practice, learn and develop their skillsets. Parents’ critical role in
motivating and engaging children to feel ownership for behaviors, while assisting children
to apply skills in real-world environments, is widely documented [33–35,76,89]. Parents
actively learned how skills were performed while accompanying their children during
training sessions, and this was recognized as a key positive aspect. Exposure supported
parents to deepen their knowledge and insight, and to gain confidence to be able to support
their children in practicing and developing their skills.

The parent of the youngest participant felt that exposure to wheelchair skills training
while her son was so young placed her in a better position to support him to continue to
experience his wheelchair in a positive way. She perceived early exposure as an oppor-
tunity to develop good habits from the start, lowering the risk of fear that other children
encountered following accidents. Evidence highlights the importance of early intervention
as self-propelled mobility facilitates opportunities for young children to reach their devel-
opmental milestones [27] and is critical to child development [29]. Early experiences of
independent mobility and environmental exploration accelerate changes in motor planning,
cognition, socialization and emotional skills [29,30]. In this regard, a shift in patterns of
attachment, coping skills and increased self-awareness [31] while immobility can lead
to learned helplessness [90]. Early exposure both of parents and children to wheelchair
education and training is critical to support long-term positive outcomes and quality of life.

Parents shared feelings of frustration about the delivery of current wheelchair pro-
vision services, receiving no support beyond prescription and fitting. The provision of a
wheelchair does not guarantee its safe and effective use [18,61]. Rousseau et al. [91] state
that a wheelchair reduces the negative impact of physical disability. However, children
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must be able to use the wheelchair effectively. Findings of a study of occupational therapists’
perceptions of pediatric manual wheelchair users demonstrates the importance of flexible
skills training and training materials in this respect [92]. The current lack of opportunities
for education and training may limit the potential impact of receiving a wheelchair on
individual and family life. Although the program described here has several benefits,
parents outlined program delivery modifications to better meet their needs. Sawatzky
et al. [37] made similar recommendations for a staged approach, which considered chil-
dren’s developmental stage and level of ability. The findings from this study support
recommendations for further research in this area.

4.2. Clinical Relevance

This research supports the creation of family-centered approaches in wheelchair
provision services that acknowledge and contextualize the need to provide education
and training to meet individual and family needs for children with spina bifida and/or
hydrocephalus. In this study, parental recommendations for improved services to meet
their needs are supported by research that suggests the benefits of early intervention. This
study is relevant to occupational therapists as they are key stakeholders in the provision,
training and education of wheelchairs and wheelchair skills.

4.3. Study Limitations

There are limitations associated with this study. (1) Generalization is a problem when
working in studies with small-sample groups. One of the aims of the research was to in-
vestigate parents’ perspectives. However, only one co-parenting couple took part. Findings
and interpretation could have been strengthened if both parents of each child were involved.
However, findings from this study still have the potential to inform future programs. (2) Due
to the restricted access to online information and licensing agreements, the grey literature
search strategy used when developing the information pack excluded training programs
associated with organizations, which could have further informed its design.

5. Conclusions

The lack of knowledge and lack of available resources limited parents’ ability to
support their children to use their wheelchairs safely. Findings demonstrated the positive
impact of participating in a short training program for parents and children. Parent–child
relationships were central to skill development. This study highlights existing gaps in Irish
wheelchair provision services and the need to provide wheelchair education and training
as matter of course, to support parents and children across all stages of development.

Implications for Rehabilitation

This pilot study has the potential to inform the sustainable development of an appro-
priate wheelchair skills program for children with SB/H.

• Wheelchair skills training positively impacted children’s confidence and capacity to
use their wheelchairs, with findings that suggest support for early intervention.

• Parent–child relationships were central to skill development, and parents should be both
included and involved during training sessions to secure the transfer of skills at home.

• The information pack provided parents with additional support, and this was pos-
itively received. Other benefits of the information pack included its potential for
continued and future use by parents and children.
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